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THE BOOK OF THE DEAD 1 

The Papyrus of Ani in the British Museum The 
Egyptian text with interlinear transliteration and trans- 1 
lation, a running translation, introduction, &c. By | 
F A. Wallis Budge, Litt D., Keeper of Egyptian and 1 
Assyrian Antiquities. Pnnted by order of the Trustees, 
1895 (London Longmans, Kegan Paul, &c.) 

ERHAPS one of the most attractive and popular 
departments of science is that which treats of the 
early customs and beliefs of primitive man Within j 
recent years considerable attention has been directed to , 
this subject. Not only have specialists, such as Mann 
hardt, Wait*, Bastian, and 1 ylor, to mention a few pro 
minent names, devoted themselves to the collection and 
classification of material, but a great body of the reading 
public have followed their labours with intense interest, 
tnd have embarked on 1 course of original inquiry on 
their own account 1 he chief reason for this widespread 
study of comparative religion is to be sought in the fact 
that no demands arc made on the student for any special 
training in order that he may appreciate its methods and 
results Let him but have the passion of the collector 
and a love for his subject, and he is fully equipped for bis 
work, all he requires beside are books that will yield 
reliable information concerning the folk-lore or super 
stition of any early or primitive ran Headers of Nature, 

therefore, will be interested in hearing some account of 
a remarkable work, recently published by the Trustees 
of the British Museum, which deals with the religion of 1 
the oldest nation in the world whose records have 
survived to the present day 
The nation to which we refer, it is needless to say, are ( 
the Egyptians, whose civilisation on the banks of the 
Nile stretches back into a remote antiquity Both the 
art and literature of this people were in the mam the I 
product of their religious belief in a future existence , 
what we possess of the former wc owe to tts preservation 
in the tomb, while a great part of the latter has come | 
down to us in a body of religious compositions to which I 
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Egyptologists have given the comprehensive title of “The 
Book of the Dead ” It is with “ The Book of the Dead ” 
that the work m question deals. In the year 1888 the 
Trustees of the British Museum acquired the largest and 
most perfect specimen of this composition as preserved 
by that class of papyn which date from the second half 
of the eighteenth dynasty (about kc 1500-1400) About 
four months ago the Trustees published a second edition 
of the facsimile of the papyrus, and now Dr Wallis 
Budge, the Keeper of Egyptian and Assyrian Antiquities, 
has produced a volume dealing exhaustively with the 
contents of this unique document. 

It would be impossible to treat at any length in a short 
review the many problems discussed in the work before 
us We can, however, briefly indicate its general scope 
and contents l)r Budge ha9 given a transliteration 
ami literal translation of the hieroglyphic text, arranged 
interlmcarly, which will lie of great value to the student 
tills is followed by a running translation, together with 
a description and explanation of the various vignettes 
with which the papyrus is profusely illustrated—a por 
lion of the work which will be welcomed by the general 
reader Perhaps of even greater importance, however, 
is the Introduction Here the author has traced in 
detail the history and growth of “ Tho Book of the Dead,” 
from its first appearance on the Pyramids of the fifth 
dynasty to its latest hiiralu recension in the early 
centuries of the Lhnstiin era f rom the hands of the 
priests of Hunpolis we follow the work to Thebes, where 
we first find it divided into definite sections or cliupters, 
each with its distinctive title Thence, through the 
closely allied version of the twentieth dynasty to Sats, 
where each chapter received its definite place in the 
series, and the order there introduced continued in use 
down to the Greek occupation of the country Having 
laid before the reader a critical digest of the external 
history of the work, Dr Budge then turns to internal 
questions, and proceeds to summarise the chief aspects 
of Egyptian belief, supporting each of his theses with 
citations from the native literature. He treats at length 
of the legend of Osins, so closely connected with the 
doctnne of eternal life, and thence passes to the Egyptian 
idea of God Hus section is followed by a detailed 
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description of the gods of The Book of the Dead, and 
of the principal geogriphical and mythological places 
mentioned therein I he practical aide of Fgyptiin 
worship then engages our attention, and we see the 
prit»t performing the complicated system of ritual and 
ceremony that accompanied the burial of the dead and, 
the ground having thus been cleared, one passes on to a 
consideration of the Papyrus of Am itself Am in whose 
honour the work was written, was chancellor of the 
ecclesiasticil revenues and endowments of Abydos and 
Thebes from the feet of his exalted official position, 
therefore we may, with I)r Budge, regard his Papyrus 
is typical of the funcril book in vogue among the 
Theban nobles of his time 

In the course of the Introduction Dr Budge has 
idmirably distinguished the uses of the Lgyptiui word 
neUr, which correspond to a transition fiom mthropo- 
ntorphtc and polytheistic ideas to a lofty monotheism 
The derivation of the word is a moot point among 
Egyptologists though all agree in rendering the word 
by god Its original signification however, may be 
disregarded, for it does not affect the later history of the 
word with which we ire it present concerned What 
ever its origin, there is no doubt that the singular ncter 
is often used to express an entirely different conception 
to] that conveyed by tuhru its plural, the former being 
employed to designate a supreme god, the latter 1 
numbei of powers and beings which were held to be 
supernatural but were finite and endowed with human 
.qualities and limitations The truth of this will be 
evident to iny one who will lead through the passages 
collected by Dr Budge in support of his contention 
l>r Budge cites the similtr difficulty that attaches to 
the interpretation of the Hebrew word clohim , a com 
panson that might be dwelt on with adcantige One 
point of difference however may here be noted In 
the history of the Hebrews we can point to the exact 
period when the radical change from polytheism to the 
belief in one god took place With the nst of the 
prophets in the ninth century BC the nation im 
bibed the loftier conception and they assimilated the 
prophetic teaching with such effect that, during the post 
exilic collection of the national literature all traces of 
their former polytheism were as far as possible obliter 
ated In their literature therefore as it has reached 
us, the earlier national beliefs have survived only in 
indirect allusions and in the form of single words W ith 
the Egyptians, on the other hand, this change in con 
(epuon can be ascribed to no particular epoch Wc 
hnd the idea of a supreme god in existence as early as 
the fifth dynasty yet throughout the whole period of 
Egyptian history there existed side by side with it the 
lower conception of half human deities, and the belief 
in an eternal and infinite god w is not considered incon 
sistent with legends concerning lesser deities who could 
eat and drink, and, like men, grew old tnd died 

To this tolerance, or lather att cchmcnt, displayed by 
the Egyptians for their legends and traditional beliefs 
students of comparative religion at the present day owe 
a lasting debt of gratitudi F01 many of the legends 
preserved in late papyri hive been handed down un 
Changed from earlier times while the earlier monuments 
themselves have escaped the fury of the iconoclast We 
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will refer to one such legend cited by Dr Budge In d 
text of the fifth dynasty, the deceased long Unas is de« 
scribed in the form of a god as feeding upon men and 
gods He hunts the gods In the fields, and, having 
snared them roasts and eats the best of them, using the 
old gods and goddesses for fuel, and, by thus eating 
their bodies and dnnlung the blood, he absorbs their 
divine nature and life into his own Many parallels to 
this quaint legend might be cited from the primitive 
beliefs of other races 

We cannot conclude without a reference to the un 
polemical spirit in which the book is wnttcn, which is 
perhaps the result of a scientific training m Semitic 
languages and liter iture having been brought to bear on 
the difficult problems of Egyptian religion Throughout 
the work it is evident that one of the chief aims of Di 
Budge has been to assist the reader to understand the 
evidence which documents nearly 7000years old are heie 
made to produce, ind to judge of its value for himself 
To the anthropologist and the student of comparative 
religion we thcitfm believe the work will he cqtnlly 
valuable 
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HIS book is prefaced with a histoncal introduction 
t which tiaces the study of the biology of flown-, 
from the appearance of the work of Cimeranus in 1691 
to the present day Vot onlv does the author give 111 
account of the work of the vanous vvliters but he also 
devotes 1 good deal of space to criticising, thetr eon 
elusions, and comparing them with one mother Of 
these criticisms it mty be noticed thit he considers that 
too much unpoitance has been ascribed to the colours of 
flowers in ittracting insect visitors, ind he adduces 
scvertl futs in support of his view From these 
ex un pics it ippears that there arc certainly some eases 
in which tht bright colours of flowers hive not got the 
object of ttti ceting insects yet surely in the vast majority 
of ciscs whether the development of bright colours was 
I primalily for this object or not, the showy floral leaves 
I act as advertisements to catch the eye of wandering 
insects Vs the author substitutes no definite theory to 
account for the colouration of flowers it seems prohibit 
I th it the old view will hold its ground 
I I he giccter part of the book (about 430 pp) is 
teken up with an account of the floral mechanisms of 
the plants found in East and West Flanders The 
mechanisms of a large number of specieB are carefully 
described, and the descriptions ire illustrated by many 
good woodcuts in great part original, m 1 few cases 
borrowed from other authors At the conclusion of the 
description of each species 1 list of their insect visitors 
is given , these lists appear to be very complete, and will 
doubtless be useful for reference 

The latter part of the work is largely taken up with an 
endeavoui to find a parcllelisra between the annual 
evolution of the vanous classes of plants and insects 
classified according to their mutu d biological relation-. 
But the author idmits thet this ittempt has not been 
successful 
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The lost Motion to which we would call attention is 
that which contains a descnption of a theory to explain 
why some plants are adapted for direct fertilisation, and 
others for crossed fertilisation According to this theory, 
cntomophilous plants hare to make certain sacrifices in 
order to attract visitors in the shape of the substances 
needed in the formation of nectar and various perfumes, 
which are, to a large extent, drawn from the reserve- 
materials contained m the plant at the time of flowering 
If these reserve materials arc present in considerable 
quantities, the plant will be able to produce much nectar, 
\c, and will attract mnn> insects, and become adapted 
to crossed fertilisation If on tht other hand, it has 
but little of these stores, it will be able to expend verj 
little in attracting insects, but will have to keep the 
great part of its scanty stores for the maturation of its 
fruits and seeds Tht consequence will be that tilt 
flowers of these latter plants will be but little visited b) 
insects, and will become adapted to self-fertilisation 
Tht author, while he admits that this theory is insuffi 
1 lent to explain certain observations, >ct maintains that 
it is marc general m its application than Warming’s 
idea expressed mth regard to the flora of Greenland 
According to this latter author, crossed fertilisation maj 
lx: considered the rule in tht cust of those plants which 
multiply rapidly b> vegetative reproduction, while plants 
without this second method of reproducing their kind 
ind which must necessarily bring their seeds to maturity, 
ire most usually adapted to self fertilisation It is, how 
tier, most probable that neither of these theories should 
la. regarded as in itself giving all the determining causes 
foi a plant becoming adapted to crossed or self fertili 
nation, but as only expressing two of, it may bt, inan> 
factors which are at work in moulding an) given plant 
for one form of fertilisation or another H II 1) 


OUR BOOK SHEU 

bmlt Letut A travirs Ic Caucus, 'Volts it Im¬ 
pressions d'uu Botamsic 8vo pp 348 (Pans 
Libratn. h ischbaiher) 

Ok Lkvilr accompanied his botanical fnend, Signor 
Mcphen Sommier, on a tour through the Central Caucasus 
in 1890, the object being mainly to collect and study the 
flora of the mountains. The letters which he sent to his 
friends recording his impressions were published in .1 
magazine without his knowledge, although not wntten for 
the public, and the present volume is practically a re 
publication of the letters, edited by the author, and 
illustrated by numerous sketches and reproductions of 
photographs. Amongst the latter arc several of Signor 
Vittono Sella’s fine pictures of Caucasian scenery, which, 
however, are not done justice to in the process blocks 
The botanical results of the tourney have been published 
for the most part in the Bulletin of the Italian Botanical 
(society, and only a list ofthe sixty nine new species found 
is given in the book, such*references to botany as occur in 
the text, though foil of interest and presenting some acute 
generalisations, by no means preponderating over the 
miscellaneous observations of an intelligent tourist, and 
the pleasantly narrated incidents of travel A list of 
thirty-seven species of lepidoptera collected by Dr lamer 
is also given. 

The two botanists were accompanied by an Italian 
peasant as hunter, cook and general assistant, and 
together they experienced few difficulties and no danger 
on their journeys through unfrequented regions for four 
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| months. After some excursions hi the neighbourhood of 
Batum and of 1 iflis, the) started from Kutais for the 
1 journey across the range, going up the valley of the 
Rion and across the Latpan Pass into Swanetia. After 
! traversing the v alley s of Swanetia and Abkbasia, and 
making an excursion up the valley of the Kufurtli on the 
western slope of Elburz, they reached the northern plain 
by the v alley of the kulwn They returned to Tiflis bv the 
I coach road frdm Vladikiv kas through the Danel Pass 
hcavil) laden with more than ten thousand botanical 
specimens, the drying of which was a never foiling source 
of surprise and amusement to natives and Russian 
officials alike 

The spirit of hohdu) md nature-worship breathes 
through the whole book R irely, we believe,» a traveller 
in untrodden ways so able to appreciate to the foil the de¬ 
lights of his surroundings as this light-hearted Swiss 
physician, whose high spirits and good-humour retain 
contagious qualities even through the pages of his book. 

H R. M 

Science Ranters By Vincent l Murchd Books 1 to 
m (London Macmillan and Co., 1895 ) 

IN elementary schools where the rudiments of knowledge 
about properties and things are taught, these books may 
be introduced with advantage as reading books. The 
1 style is conversational, and every effort appears to 
have been made to convey the information in simple 
| language, as well as to make it interesting 


u:rrhRs to the editor 

, [Tht hdUor das not hold himself rcsfousthle for opinions ex 
pressed by his correspondents Neither can he undertake 
to return or to correspond tenth the writers of, rejected 
manuscripts intended for this or any other pari of Natctric. 
No notice is taken of anonymous communications j 

Origin of the Cultivated Cineraria. 

■ In the recent discussion at the Royal Society, I used as an 
illustration of the amount of variation which could be brought 
| about under artificial conditions in a limited time, the cate of 
1 Cineraria eruenta, which I regarded as having given rise to 
the cultivated Cineraria. 

This Mr Bateson describes ns * misleading " 

I have read all he has to sat, and, with the assistance of com 
petenL members of my staff, have carefully examined authentic 
specimens of all the species he names as having had a share in 
thcparcntsge of the Cineraria 

Those species, if I understand him rightI), are four in num 
lier eruenta aunta, popuhfoha and Janata They were all 
introduced into English horticulture, through Kew, between 
1777 and 1780, and were figured and described by L’Hinder in 
his “ bertum Anglicum ” 

A technical discussion of the subject would necessarily take 
up a good deal of space, ami would not be very interesting to 
readers of Nature. Mr Bateson refers to De Candolle’s 
“ Prodmmus." It will be sufficient, perhaps, to say that had 
he studied that authonty with eare, he would have found 
that while eruenta is, like the modem Cineraria herbaceous, 
aunta, popuhfoha and tanaia are shrubby species. Further, 
while the modern Cinerama retains the exact foliage of (men a, 
that of aunta and popuhfoha resembles the foliage of the white 
poplar, “ folia populi albae ” Apart from the additional 
fieri that pofiuUjo/ta has yellow Jlowere, I think I may 
confidently appeal to even the non botanical eye as to whether 
the modem Cineraria exhibits anything of the white poplar 
character about it As to lanata, its general aspect is sufii 
ciently indicated by its specific name It is represented 
by numerous specimens m No. 4 House at Kew, wncri Mr 
Bateson may inspect it He will ptofaaldy then regret, for the 
sake of his reputation as a naturalist, that he committed himself 
to print on a subject on which he evidently possesses little 
objective knowledge 

I may add that in the 'discussion at the Royal Society, Mr 
Bateson asserted to my surprise that the cullivated varieties of 
the Camellia could he distinguished by their leaves alone I 



NA TURE 


[May 2, 1895 


interiected a 
number of s] 


___ — —1 day I carefully examined a large 

of specimen* here with a member of my staff, and at 
tiled to confirm Mr Bateson's statement, 1 

W T Thibet ton Dyer 

Royal (mrdeiu, Ktw, April 29. 

The Unit of Heat 

Mr Grib Kn Hb, in a recent communication to the Royal 
Society, ha* called attention to the indefinltenea* attending our 
preaent knowledge of the heat unit. In this connection I would 
wish to suggest—what indeed ha* long been preaent in my mind 
—that a umt of heat other than the preaent calorie u desirable 
The preaent thermal umt 1* highly arbitrary, a* well a* most 
difficult of verification. This u true, whether we take the 
temperature at which the calorie 1* to be measured as 4*C or 
it*C. or aa the temperature of minimum specific heat of water 
The calorie owes its perpetuation to the method of mixtures—a 
laborious and inaccurate method of calorimetry—and dates from 
a period when the variation* in the specific heat of water were 
not held of account 

If we do adhere to a specific beat of water calone, it will be 
necessary to proceed as in the determination of the standard 
metre) obtain the more or less inaccurate measure of the primary 
unit In term* of some more accessible quantity 

My suggestion is that we start with an accessible unit I think 
the fetentheat of steam at the standard pressure has first claim 
One gramme of saturated steam at 760 m m might be assumed 


to give up the unit quantity of heat in be< 
change of temperature This unit might 
order to avoid confusion with the existing 


becoming w 
;ht be caller 


ailed a therm, m 

_ _ t The specific heat 

of water would then stand aa about 1 8 milli therms. The larger 
value of the new unit commends itself as being more applicable 
to the problems of applied science5 which, indeed, may be 
inferred bom the fact that engineers often understand by the term 
calorie the kilogramme-dagree 

I am aware that the change proposed is a radical one , but an 
appreciable change is better than a vexatious correction, and we 
know now that revision and change are inevitable 

In the definition of the proposed umt we repla e the unreliable 
thermometer by one of the most trustworthy of instruments—the 
barometer, and our quantities of heat may be determined by the 
chemical balance, and, at >60 m m , read directly upon the 
weights. We are sure of the purity of the material. 

Trinity College, Dublin. J Jot V 

The Study of Earthquake! in the South-Eaat of 
Europe 

In two recent note* in Nature (vol li. pp 180, 468) atten 
tion baa been drawn to the foundation by the Ottoman Govern 
ment of a geodynamic section of the Imperial Meteorological 
Obaervatoiy at Constantinople The new department has been 
placed under the direction of Dr G Agamennonc, who for 
several year* held a similar office at Rome, and who is well 
known to seismologists for the valuable work performed by him 
in Italy 

Not content with the foundation of a seismological observa 
tory, Dr Agamennonc has also undertaken the organisation of 
earthquake studies throughout the Ottoman Empire, and he is 
anxious to extend this very important branch of lus work so as 
to include the entire district within and ttortknng the eastern 
end of the Mediterranean As there must be many readers of 
Nature who arc able, either directly or indirectly, to aid him 
m this attempt, 1 should be grateful if you would allow me 
to recommeud it to their attention and support Dr Agamen 
none'* address is “ Obajyvatoire Impcnale Mriforologique, 
Constantinople (Per*).” a 

That one of the finest seilmlc regions of the globe should at 
last attract the organised study it deserves, and that the mitia 
tion of the requisite observations should have fallen into hands 
so experienced and capable, will be matters of gratification to 
those who are interested in the progress of seismology No 
lew desirable would it he that all tne results of such observa 
tion* should be contained in the pages of a tingle journal, and 
Dr A'gamenuone’s publication o£ a monthly seismic bulletin, 
of which the first two numbers have already been issued, is an 
additional reason for the concentration of records from the 
different countries concerned in the Turkish Office. 

Blrminghap, April 19. Charles Davison 

t ThhaMiffisabnBceof vsrfadoa from lb* fere] form in Uw follan of 
^ IWl ’ 


ftd Plant* under Po dwt fca ri oft,eot U, pp. *17-990. 
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Uniformitarianiim in Geology 

In reference to Prof Tudd’s excellent statement of the position 
of the uniformitanan, allow me to call attention to an argument 
which tends to show that, so far as earthquakes and volcanic 
eruptions are concerned, catastrophe* may be of greater magm 
tude now than m earlier geologic times. 

The violence of an explosion will depend largely on the 
amount of confinement and pressure to which the exploding 
compounds are subject, as well shown in the case of Kilsura-- 
where there is a constantly open vent and no violent eruptions— 
as contrasted with the numerous catastrophic explosions of long 
dormant volcanoes whose vent* had become sealed up with cores 
of solid lava. Rut it is admitted that the crust of the earth has 
been growing thicker during all geological time It is therefore 
almost certain that, in the remoter epochs volcanic phenomena 
were more frequent but lets violent than they have become now 
that the crust is thicker, and, in its lower portions, at all events, 
denser and more consolidated The usual argument, that, because 
the interior of the earth was somewhat hotter in early times 
therefore volcanic phenomena were more violent, appears to me 
to be entirely fallacious. The liquid matter immediately below 
the crust would have been at the mine temperature then as it is 

and other gases, the thinner and more permeable 1 crust would 
have allowed of their constant and comparatively easy escape. 

I do not remember to have seen this consideration referred to 
in any discussion of the question, and I therefore submit the 
argument to the judgment of physical geologists. 

At FRED K WAI LACK. 




Prof Armstrong's trenchant indictment of the j 
methods of teaching science, is a little too m 

fulmlnatious against thing! in general—des _ 

structive Probably all good teachers are agreed upon the per 
nicious futility of the text book and lecture room cram system 
and are in thorough accord as to the educational value of 
practical work , and are waiting only to learn or discover the 
best system of employing it To this end destructive criticism helps 
but little What is wanted 11 some definite scheme of work oun 
structed by masters of practical instruction. Prof Armstrong does 
certainly advocate what may be termed the “ research method ’ 

I Alt it does not elucidate the question much, for it is difficult to 
understand how far he would extend this method Would he 
for instance, never mention Dalton’s laws to students until, by a 
series of analyses, they were in a position to discover them for 
themselves ? Or in the case of specific heat, how much informs 
lion should be given liefore the beginner* are set to investigate 
the phenomena alone ? There are two ways of learning practi 
rally physical and chemical truths, either by repeating method* 
which have been explained and demonstrated, and then verifying 
each step by actual contact with real objects, and so acquiring 
real knowledge of feet and the application of theory, or by 
struggling to the truth by a process of trial and error That the 
latter process, when successful, is the more stimulating to the in 
tellect may be admitted, but that it is practically possible must be 
doubted In introducing any new subject to tne mmd, surely 
broad outline* should be given first, ana details filled in after 
wards, observation requires teaching as much as any other faculty 
Tyndall tells this story of Faraday A* Tyndall was about to 
show the latter an experiment, Faraday bud his hand on hw 
shoulder and said “ Wait a minute j what am I to look for ?” The 
application is plain —even Faraday felt the advantage ot having 
the observer fore-armed 

Beginners know not what to observe, and cannot fashion expen 
ments for themselves, and therefore it seems more rational, that 
students should have the recognised methods of science explrined 
and demonstrated to them, and then be caused to repeat the 
necessary operation* practically, numerical details bring varied 
as m mathematical exercises. When thus equipped witn sound 
theoretical knowledge and fair manipulative dexterity, they wiB 
be m a position to embark upon “research” ; for they will then 
have acquired some power of observation, accuracy, and the 
faculty of making inference!. The "research method" at 
mitia appears like an attempt to teach a child to read 
before he knows his letters. I am fully contemn ot my 
audacity in venturing into the lists, and am not ignorant 
of the sort of folk who “ madly rush where angrls fear to 
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tread ”; bat if I can elicit some definite scheme from Prof 
Armstrong, I shall regard my own dialectic a nn i h i l ation as a 
small price to pay for tne ultimate gain D S T Gxant | 
Chemical Laboratory, Lahore, I’unjab. j 

A Lecture Experiment I 

To show that chlorine will attack mercury, some mercury war I 
shaken up in a covered gas Jar filled with chid me On shaking, 
the sides of the Jar and also the cover-glaai became coated with 
a continuous film of mercury, as though the inside were silvered. [ 
After a short time, the film was eaten through, and patches of the . 
while chloride produced I have not seen this effect noticed 
in books, so it may be worth while to call attention to it. | 

C I WoonwAttii j 

Municipal Technical School, Birmingham, April 25 I 


V/7 41 IT\ Oh SEEDS 

'■PHE duration of the vitality of seeds is perhaps the 
* most important of the various phenomena of plant 
life, especially when considered in connection with the 
introduction into a country of the economic plants of 
other countries It is a subject that has engaged at¬ 
tention from very early times, and the literature relating 
thereto u considerable. Much of this, however, is of a 
traditional and unpractical character , but even if we 
confine ourselves to the demonstrable, or demonstrated, 
the subject is almost inexhaustible There is such in | 
infinity of variety in the behaviour of seeds under ( 
different conditions, that it is impossible in a short | 
account, such as this must be, to do more than convey a 1 
general idea of the subject Perhaps the best way to treat 

die question, apart from technicalities, is to consider 
the vitality of seeds under ordinary, and under Uctrar 
ordinary, conditions. In the development and germination 
of seeds, there is, in a sense, usually a period of gestation 
and a period of incubation, as in oviparous organisms of 
the animal kingdom, and the duration of these periods 
is within definable limits, under ordinary conditions, 
though seeds do not exhibit the same fixity of time in 
regard to development and vitality as efjgs. The embryo 
of a seed is the result of the impregnation of the female 
ovum in the ovary or young seed-vessel, by the male 
element, generated in the anthers , and in the mature 
state this embryo may fill the whole space within the 
skin, or testa, of the seed, as in the bean and acorn, or 
it may be a comparatively minute body, as in wheat, 
maize, and other cereals, the rest of the seed being filled 
with matter not incorporated in the embryo Hie 
difference is one of degree in development In the one 
case, the growing embryo has absorbed into its own 
system, as it were, before germination or the beginning 
of the growth of the embryo into a new plant, the whole 
of the nutrient material provided in the seed for repro¬ 
duction , whereas, in the latter ciUe, the process of 
absorption and utilisation of the “ ulbumen," or nutrient 
matter, takes place after the seed is detached from 
the parent plant, and dunng the earliest stage of 
growth of the new plant, so that the plant is nourished 
until it has formed organs capable of assimilating 
the food obtainable from the atmosphere and earth 
Between these two extremes of development of the 
embryo, or future plantrlvfore organic connection with 
the parent ceases, there is every conceivable degree and 
variety, and, as will presently be explained with 
examples, some plants are viviparous, in tne sense that 
the embryo commences active life before being severed 
from the parent, so that when this occurs the plant is in 
a position to draw its sustenance from unassimilated or 
inorganic materials. Now it is a curious and unexplain¬ 
able fact that certain seeds exhibiting the extremes 
of embryonal development, instanced in the bean and 
wheat, are equally retentive of their germinativc power 
The longevity, if it may be so called, of seeds is ex 
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emphfied in ‘ exalbuminous ” seeds as well as in 
“albuminous” seeds of every degree It should be 
mentioned, however, that the difference is not so much 
one of assimilation or development as of tip earlier or 
later transfer of the nutnent matter of the seed to the 
embryo or plantlct Assuming the perfect maturation of 
a seed, certain conditions are necessary to quicken its 
dormant vitality , and the two principal fisetors are heat 
and moisture, varying enormously in amount for different 
plants, and acting much more rapidly on some seeds than 
on others, even when the amount required is much the 
same. Neither under natural nor under artificial con 
ditions will some seeds retain their vitality more than on< 
season , and all the resources of the accumulated exper - 
ence of seed-importers from distant countries are insuffi 
cicnt in some cases to maintain their vitality It is not 
altogether because the interval between the dispersal and 
the germination of the seed, under ordinary conditions, is 
necessarily longer , but rather because in the one case the 
conditions under which a seed will germinate are much 
more restricted than in the other Let us now examine 
the natural condition* under which seeds arc commonly 
produced and dispersed, in relation to the retention of 
their vitality, and we shall learn how much more it 
depends on their nature, or natural means of protection, 
than on the seasons An oak tree sheds its acorns in 
dutumn, and the leaves whteh fall afterwards afford them 
some protection from frost and excessive dryness But 
the leaves might be blown away from one spot, and the 
acorns exposed to intense frost or drought, either of which 
will speedily kill thpm In another spot the leaves may 
drift into thick layers, with an excessive accumulation of 
moisture, causing decay of the underlying acorns, and 
there arc many other unfavourable conditions which may 
destroy the vitality of the acorn It is apparently 1m 
possible, however, to preserve an acorn’s vitality by any 
artificial means for more than one season. 

The scarlet-runner bean loses its germinative power 
on exposure to comparatively slight frost, the degree 
depending upon the amount of moisture in it, yet it will 
retain ns vitality for an almost indefinite penod under 
favourable artificial conditions. In both of the examples 
given, germination would naturally follow as soon idler 
maturation as the conditions allowed. The seeds of the 
hawthorn behave differently Fach haw contains nor 
mally three to five seeds, every one of which is encased 
in a hard, bony envelope, in addition to its proper coat 
or testa. Committed to the earth, and under the most 
favourable conditions, these seeds do not germinate till 
the second year, and often not so soon In this instance 
prolongation of vitality is probably due in some measure 
to the protective nature of the shell enclosing the seed 

Returning to seeds in which the embryo or plantlel 
forms only a very small part of the whole body, wheat 
may be taken as a familiar and easily observed illustra 
tion of a seed, the vital energy of which requires very 
little to stimulate it into active growth, and yet this 
same seed, having no special protection m the way of 
coating, will retain its vitality as long, perhaps, as any 
kmd of seed, if not under the influence of moisture. 
The primary condition to the preservation of vitality 
in a seed is perfect npeness Unripe seeds of manjr 
kinds will germinate and grow into independent plants if 
sown immediately after removal from the parent The 
facility with which immature wheat will germinate is 
most disastrously exemplified in a wet harvest, when the 
seeds will aprout while the com is standing or in sheaf , 
thus destroying more or less completely the value of the 
grain tor flour, as the starch or floor is consumed in the 
development of the embryo, or what is left is so deterio¬ 
rated by chemical change that it is not good for food. 
There is perhaps no other seed more susceptible to 
moisture, and none less affected by dryness, or by heat 
or cold m the absence of moisture 
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The kind of vivipary exhibited by the wheat is occasion¬ 
ally observed in various other plants, and sometimes 
the seeds of pulpy fruits germinate in the fruit There 
is also a class of plants in which vivipary is normal 
Prominent hi this class arc the mangroves {Rkisophnrtcr, 
&e ) of muddy sea-shores in the tropics. In these plants 
there is a remarkable adaptation to conditions, which 
ensures their reproduction From the very inception of 
the embryo there is no apparent interruption of active 
vitality in its development and germination In the 
earliest stage the cotyledons or seed-leaves are formed, 
and the radicle or future primary root is represented by 
a very small point When the former have attained their 
full development, which is not great, the latter begins to 
grow and rapidly increases in size. Each fruit or seed- 
vessel, it should be mentioned, contains only one seed, 
the rootlet of which points to thq apex of the fruit. 
Soon this rootlet pushes it* way through the npex of the 
fruit, and grows into a spindle-shaped body of great 
density ana length, the cotyledons or xeca-leaves re¬ 
maining partly inside the fruit, and acting as an organ of 
absorption from the parent plant to nounsh the seedling 
In Rhisophora wucronata this radicle attains a length of 
two to three feet, and the seedling eventually falls, and by 
its own weight penetrates and sticks in the mud, leaving 
the fruit, containing the exhausted cotyledons, attached 
to the tree, where it dries up. Another singular adap¬ 
tation to conditions is the vital development of tnc 
seeds of aquatic plants which ripen their seeds on or 
under water Valltxnerui is a remarkable instance of 
this. Hie unisexual flowers arc formed under water , 
the female on long coiled stalks, which at the right period 
uncoil, and the flower rises just above the surface of the 
water Simultaneous!) the short stalked male flowers 
are detached from the base of the leaf-stalks, and also 
nse to the surface After impregnation has taken place, 
the stalk of the female flower coils up again, and draws 
the seed-vessel down under water, where the seeds npen. 

It has been explained that he it, moisture, and nr are 
necessary to the germination of seeds, varying immensely 
for different seeds. We come now to the behaviour of 
certain seeds under the influent c of an unusu il or unn itural 
amount of moisture, heat or cold, especially in relation 
to the length of the duration of the exposure to anv one 
of these factors It has been proved beyond dispute, by 
actual experiment, that thi vitality of certain seeds, 
notably various kinds of bean ind convolvulus, is not 
impaired by immersion in sea water—or rather floating 
ana partially submerged—for a period of at least one year , 
and that after having been kept quite dry for two or three 
years. Plants arc actually growing at Kew from seeds 
treated as described , and some years ago several seeds 
of Kntada, cast ashore in the Azores, whither they had 
been transported by the Gulf Stream, were raised at 
Kew So far as at present known, all the seeds that will 
bear very long immersion without injury have an in 
tensely hard, bony, or crustaceous coat, that would 
withstand boiling for a minute or two without killing 
the embryo. Yet it is difficult to understand this power 
of resistance, especially after being kept dry for a long 
tune This impervtousness to water explains the wide 
distribution of many sea-side plants, the seeds of which 
are conveyed by oceanic currents. How long such seeds 
would retain their vitality in water is uncertain, because 
experiments have not reached the limit Many readers 
will remember Darwin’s experiments in this connection , 
but it should beliomc in mind that they were chiefly with 
seeds of plants not at all likely to be dispersed by the sea 

It has ahead)' been stated that some seeds will 
bear immersion m boiling water for a short time, 
and,.gardeners occasionally practise this treatment 
to aedderate the germination of hard-coated seeds. 
But seeds of all kinas will bear for a considerably longer 
P*rksd a much higher dr> temperature than soaking 
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in water of the same temperature. It Is recorded, 
by trustworthy authorities, that the seeds of many 
plants—poppy, parsley, sunflower, and various kinds of 
gram, for instance- if perfectly dry, do not loSe their 
vitality when subjected to a temperature of aia 0 F 
for forty-eight hours , and for shorter periods to a much 
greater heat The result in most cases, though not all, is 
a considerable retardation of germination Dry grain is 
equally impervious to cold In 1877, seedbng wheat was 
exhibited at the Linnean Society that had been raised at 
Kew from grain that had been exposed to the intense 
cold of the Arctic expedition of 1874 to 1876. rhe next 
question that arises is how long do seeas retain their 
vitality when stored in the ordinary ways adopted by 
dealers ? As a rub, seedsmen and gardeners prefer new 
seed, because a larger percentage germinates, and 
mixing old seeds with new, tells its own tale in irregtilnr 
germination Nevertheless, there are many seeds that 
retain their vitality from five to ten years sufficiently well 
to be depended upon to yield a good crop. Old balsam 
seed, other things being equal, has the reputation of 
yielding a larger proportion of double flowers than new 
and some gardeners consider that cucumber seed of four 
or five years of age gives better results than the sect! 
of the privious year As already mentioned, pcrfectK 
ripened seed will rt tain its vitality longer than imperfcctlv 
ripened seed In illustration of this, we note that carrot 
seed grown in h ranee retains its gcrminativc power, on 
the average, longer than English-grown seed, owing to 
climatat differences 

There is one other natural condition in relation to the 
vitality of seeds that should be mentioned , that is. the 
duration of the vitality of seeds on the mother plant 
Some of the Australian Prcteacccc , and some of the fir 
trees, especially North American, bear the seed-vessels 
containing quick seeds of many successive seasons, and 
only under the influence of excessive drought or forest 
hres do they open and release the seed. Rapid forest 
fires arc often not sufficient to consume the cones, but 
sufficient to cause them to open and free the seed for 1 
succession of trees The unopened cones of thirty years 
have been counted on some fir trees , and it is averred 
that the first seed-vessels of some proteaceous trees do 
not open to shed their seed, under ordinary conditions, 
until the death of the parent plant, so that a tree m iv 
bear the accumulated seed of half a century or more. 

tinally, 11 few words respecting the extreme longevitv 
attributed to certain seeds The reputed germination of 
“ mummy wheat,” from two to three thousand years old, 
has been the theme of much writing , but the results of 
careful subsequent experiments with grain taken from 
various tombs do not support the doubtless cquallv 
conscientious, though less skilfully conducted, expert 
ments, supposed by some persons to have established the 
fact of wheat of so great an age having germinated 
Indeed it is now known that tnc experiments mainlv 
relied upon to prove this long retention of vitality were 
falsified by the gardener who had charge of them 
Nevertheless, there is no doubt that some seeds do retain 
their vitality for 1 very long period, os is proved bv 
numerous well authenticated instances \lmost every 
writer on physiological botany cites a number of in 
stances. Kidney beans taken from the herbarium of 
Toumefort are said to have germinated after having been 
thus preserved for at least 100 years Wheat and ne 
are also credited with having retained their vitality tor 
as long u penod Seeds of the sensitive plant (Aftmosn 
puttied) kept in an ordinary bag at the Jardin des Plantes, 
Pans, germinated freely when sixty years old. A long 
list might be made of seeds that have germinated after 
being stored for twenty-five to thirty years. If seeds 
retain their vitality for so long a penod as this under 
such conditions, it is quite conceivable that seeds buned 
deep in the earth, beyond atmosphenc influences, and 
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where there was not evccasne moisture, mijght retain 
their germinative power for an almost indefinite period , 
und the fact that plants previously unknown in a locality 
often spring up where excavations have been made, bear 
out this assumption The same thing happens in arable 
land, should the fanner plough deeper than usual, and 
deeper tillage, which would otherwise be beneficial, is 
often avoided on this account A careful writer like 
Lmdley states, though without Qualification, that he had 
raspberry plants raised from seed taken from the stomach 
of a man, whose skeleton was found thirty feet below the 
surface of the ground Judging from coins found at the 
same place, the seeds were probably 1600 or 1700 years 
old. One more example of seeds germinating that are 
supposed to have been buried some 1500 to 2000 years 
About twenty years ago, on the removal of a quantity of 
slack of the ancient smer mines of Greece, several plants 
sprang up in abundance previously unknown in the 
locality Among these was a species of Glauaum , which 
was even described as new , and it is suggested that the 
seed may have lain dormant for the long period indicated 
Hut there is not the amount of certainty about any of 
these assumed very old seeds to convince the sceptical or 
to establish a fact It remains yet for somcDody to 
institute and cam out cartful investigations where 
excavations are being made 

\\ UOTTlNl Hfmsih 


TERRE *> J RfA i HELIUM (?) 

A 1 the meeting of the Royal Society on Thursda) last 
a* (Apnl 35), two papers dealing with the nature of 
tilt gas from uromnitt were presented We print both 
pajters m foil 


v A Gas showim 
REPUTED CAllSr 

Spectrum of -U 


hie Sin 1 rum n» Helium, 
of U,, om of thf Links 11 
e St n\ Chkomosi here 1 


Spectrum of the Si n\ Chkomosi here 1 
In the coarse of investigations oil argon, some clue was sought 
for, which would lead to Iht selection of one out of the almost 
innumerable compounds with which chemists art acquainted, 
w ith which to attempt to induce argon to combine A paper bj 
\\ t Hfllebnmd, “ On the Occurrence of Nitrogen in Urammte 
tXc " {Bulletin of the US Geological Survey, No 78, p 43) 
to which Mr Mterslcindlv directed m) attention, gave the desired 
due In apite of Hillebrand’s positu e proof that the gas he 
obtained by boiling vunous samples of urammte with weak 
sulphuric add was mtrogen (p. 53) vuch as formation of ammonia 
on sparking with hydrogen, anal} sis of the pbUimchlondi 
vacuum tube spectrum, Ac —I was sceptical enough to doubt that 
on) compound of mtrogen when boiled with acid, would yield 
tree nitrogen The result has justified tlu. scepticism 
The mmcral employed was cleveilt, essentially a uraiwte of 
lead, containing rare earths. On boiling with weak sulphuric 
■aid, a considerable quantity of gas was evolved It was sparked 
with oxygen over soda, so as to free it from nitrogen and all 
known gaseous bodies except argon there was but little con 
traction, the mtrogen removed maj well have been introduced 
from air during this preliminary experiment The gas was trans 
(erred over mercury, and the oxygen absorbed by potassium 
pyrugallate , the gas was reuuived, washeei with a trace of boiled 
water, and dnetfby admitting a little sulphuric add into the 
lulie containing it, which stood over mercury The total amount 
was some 30 c,c 

Several vacuum tabes were filled with this gas, and the 
spectrum was examined, the spectrum of argon being thrown 
simultaneously into the spectroscope It was at once evident 
that a new gas was present along with argon 
fortunately, the argon-tulie wax one which had been made to 
try whether magnesium poles would free the argon from all 
traces of mtrogen. Thu it did , Init hydrogen was evolved from 
the magnesium, so that its spectrum was distinctly visible 
Moreover, magnesium usually contains sodium, and the I) line 
was also visible, though faintly, in the argon tube The gas 

* Preliminary Note b} l*rof William Raima 
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from clevcite also showed hydrogen lines dimly, probably 
through not having been filled with completely dried gas. 

On comparing the two spectra, I noticed at once that while 
the hydrogen and argon lines in both tubes accurately coincided, 
a brilliant line in the yellow, in the cleveitegsx, was nearly 
but not quite coincident with the sodium tine D of the argon 
tube 

Mr Crookes was mi kind as to medhure the wave-length of 
this remarkably ImlUant yellow line It is 587 49 miUfoaths of 
a mi llime tre, and is exactly coincident with the line D, in the 
solar chromosphere, attrilmted to the solar element which has 
been named helium 

Mr Crookes has kindly consented to make accurate measure 
moits of the position of the lints in this spectrum, which he will 
publish, and I have placed at Ins disposal tubes containing the 
gas. I shall therefore hert give only a general accoontof the 
appearance of the spectrum 

While the light emitted from a Plttcker s tube charged with 
argon is bright crimson, when a strong current is paused through 
it, the light from the helium lube u brilliant golden yellow 
With a feeble current the argon tube allows a blue violet light, 
the helium tube a steely blue, and the yellow line is barely visible 
m the spectroscope. It appears to require a high temperature 
therefore to cause it to appear with foil brilliancy, and it may be 
sujipused to be part of the high temperature spectrum of 

The following table gives n qualitative comparison of the 
spectra In the argon 1 and in the helium tubes. 

4 rg»n tubi Helium tube 

[ 1st triplet 1st triplet fqual m intensity 

2nd pair and pair „ „ 

„ . j faint line 1 1 amt Inn , „ 

l Stronger line I Stronger lint ,, „ 

Bnllinnt line 'Dull fine l WmIi ,11 helium 

Strong line Very dim line j Wcak hchum 

| Modvrate I me j Moderate hm lqual in intensity 
orange | : | " 

1 1-. I f“'nl hue (l amt lint , , 

Un"igtj Tnl>|et ^Triplet 

$»<»”■ '■*" :: 

\ tllovv Mrecnt Knllinnl W=587 49 


(,reen 7 lines 
l,lnL I At-vnl 


W=587 49 

(the helium line, I),) 
Equal in intensity 


{3 lines strong Hardy visible, if in 
4 deed present at all 

(a fairly strong a, fairly strong t 


Violet pair fqual in intensitj 


Abseut 
' Al»ent 
I Violet T» 
Violet Single hr 
Triplet 
| Tnplel 


It is to be noticed that argon is present in the helium tube, and 
by the use of two colls the spectra could lie made of equal 
intensity But there are sixteen easily visible lines present in the 
helium tube only, of which one is the magnificent yellow, ami 
there an two red hues strong m argon and three violet It ne s thong 
m argon, but barely viable and doubtful in the hehnm-tnbe This 
would imply that atmosphem argon contains a gas absent from 
the argon in the helium tube It may be that this gas is the 
cause of the high density of argon, which would place its atomic 
weight higher than that of potassium 
It is hUb to speculate on the properties of helium at such an 
early stage m the investigation , hot I am now preparing fiurly 
Inrce quantities of the mixture and hope to be awe before long to 
give data respecting the density of the mixture, nnd to attempt 
the separation of argon from helium 

Tt'oontsSrw 
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Oh thk New Gas obtained from Ueaninite.' | 
On March 28, Prof Ramsay was so good a* to send me a 
tube containing a new gas obtained Sr him from urannutc 
{derate) showing a line in the yellow which was stated to be of 
the same waste length as D, which I had discovered In 1868. 
This line Dr Fnuikland and myself shortly afterwards suggested 
might be a line of hydrogen not visible tinder laboratory con 
ditions, but solar work subsequently showed that this view 
was untenable, although the gas which produced it was certainly 
associated with hydrogen 

Subsequently other chromospheric lines were found to vary 
with the yellow line, and the hypothetical gas which gave rise to 
them was provisionally named helium, to differentiate it from 
hydrogen. 

It was therefore of great interest to me to learn whether the 
new gas was veritably that which was responsible for the solar 
phenomena in question, and I am anxious to tender my best 
thanks to Prof Ramsay for sending the tube to enable me to 
firm an opinion on this matter Unfortunately it had been used 
before I received it, and the glass was so blackened that the 
light was invisible In a spectroscope of sufficient dispersion to 
decide the question 

On March >9, therefore, as Prof Ramsay was absent from 
England, in order not to lose time, I determined to see whether 
the gas which had been obtained by chemical processes would 
come over hv heating in vacuo, after the manner dencnlx.nl 
by me to the Society in 1879, and Mr I- Fletcher was kind 
enough to give me some particles of uraninite (Brbggeritc) to 
enable me to make the experiment 

Thu I did on March 30, and it succeeded , the gas giving the 
yellow line came over associated with hydrogen in good quantity 
I have since obtained photographs of the gas, both in vacuum 
tubes while the Sprengel pump has been going; and at atmo¬ 
spheric pressure over mercury To-day I limit myself to 
exhibiting two of these photographs. 

One of the photographs exhibits a senes of spectra taken 
daring the action of the pump. The two lower spectra indicate 
the introduction of air liy a leak, after the capillary had cracked 
near one of the platinums, giving us on the same plate the 
handed and line spectrum of air These prove that there was 
no air present in the tulip when the fourth spectrum was taken 
This photograph has not yet been finally reduced, but a 
preliminary examination has indicated that most of the lines ore 
due to the structure sjiectruin of hydrogen, but not all of them 
Among the lines which cannot lie referred to this origin ai 
two respectively ntar A 4471, and A 4302, which have bee 
observed in the chromosphere, 4471 being as lmjxwtant as D, 


,,h C« 


1 the theoretical |xnnt of view to stude 


April 4, 1895 Plah / L xfosure 4 

4.42 F xposure started 

4.43 Yellow line Imghtemng up considerably 
4 44 Suddenly as linght as hydrogen 
4-4$ Yellow line double 

4.46 Comparison with D gives yellow line in position 
of Dj. 

4.47 Pump much less full, 7 e c of gas collected 
Yellow lint much brighter 

4.48 \ir lircak introduced lane still visildc, lml very 
fiunt., iHrdrogen line* getting Imghtcr, and 
somaMouble lines appearing m green 

4-48.5 Air break and jar removed Yellow line the only 
one seen, being as bright as C Line in green 
the only other line visible 

4.50 Replaced jar Yellow heightening and the other 
lines more refrangible, Imghtemng with it 

4.51 Very bright Steeple nearly full of gas. 

’ 4> 5 s 

The lines which appear both in the photographs 0/ the capillary 
tube and of the gas collected over mercury are as follows. The 
d try an asterisk are near lines recorded in the 

ry Note, by J Norman Ixxkjrr, l H, US. 
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3 *49$ 
2917 
2981 
3*34 
3316 
4146 

3K 

$933 

6139 

6176 

6262 

6290 


ir myself, or photographed during the 

Wave-lrngth 

(Rowland). 

458l* 

4S*3* 

45*3 

4479 

4*96* 

4181 

&. 

415*$* 

4144* 

4141 


With regard to the observations in the visual spectrum, 1 have 
not found the urammte gas to contain the argon lines as given 
by Mr Crookes, nor, with the exception of the yellow line, do 
I get the special lines noted by him in the gas. (Foot of these, 
out of ax, seem possibly to be due to nitrogen ) 

But I do get lines nearly coinciding with chromospheric lines 
discovered by me m 1868. 

On November 6 of that year I suspected a line lets refrangible 
than C, and so near it dial when both were showing brilliantly 
the pair appeared double, like D in a spectroscope of modernte 
dispersive power 

Later I discovered another line at 6678 3 (R), which was 
observed to vary with D r There is a line in this position, with 
the dispersion employed, in the spectrum of the new gas This 
line has also liecn seen by Thalen, as stated by Prof Cleve m 
a communication to the Paris Academy (Comftcs rvinAo, 
Apnl 16, p 835), but the other lines given by him (with the 
jioauble exception of the one nl 5016), have not been recorded 

Although I have at present been unable to make final com 
puruons with the chromospheric lines, the evidence so far ob¬ 
tained certainly lends great weight to the conclusion that the 
new gas is one effective m producing some of them and it is 
suggested by the photographs that the structure Imei of hydrogen 
may be responsible for others 

I may stale, under reserve, that I liavc already obtained evidence 
that the method I have indicated may ultimately provide us 
with other new gases the lines of which are also associated with 
those of the chromosphere 

Messrs. Fowler, Uaxnndall, bhaekleton and Butler assisted 
at various times in the investigation 


NOTES 

Wk regret to report that Prof Huxley is still 111 a critical state 
of health The slight im|>rovement noticed in his condition lost 
week appears not to have been maintained. It is more than 
eight weeks since his illness began with an attack of influenza, 
from the effects of which he is now suffering 

M Nordknskioui has recently discovered a uranium con¬ 
taining mineral which may prove of great interest at the present 
time It forms carbonaceous beds of which the ashes contain 
two to three per cent of uranium, and, in addition, traces of 
nickel and rare earths. This uramferous material is said to 
yield a considerable quantity of nitrogm 

Dr Richard IIamtsch has been appointed Cantor of the 
Raffle* Museum at Singapore Dr Hamlsch ha* occupied for 
some years the post of Demonstrator of Zoology in Univenity 
College, Liverpool, ami is the author of a number of useful 
papers on the British Sponges. 

The third centenary of Christum Huygens will shortly be 
reached, for that celehrated Dutch physicist, astronomer, and 
mathematician died at the Hague on June 8,1895. His wvesdga 
tions have been reviewed at length in these columns during 
recent years, and Du Natur for Apnl 21 contains a notice 
concerning them 
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The specimen of the Great Auk, to which we re fer red in the* 
column* but week, has been mid to the Edinburgh Museum for 
^ 350 - 

Da. Gordon K. Moors, well-known u a. chemht, died at 
Mew York on April 16. Prof. Gustav Hirschfold, a distinguished 
archaeologist, heajuat died at Wiesbaden. We alio notice the 
death of Prof. K Thiersch, Professor of Surgery In Laapog 
Un i ve r s ity 

Prof Lloyd Morgan will lecture on “ Halnts of Birds,” at 
the Royal Victoria Hall, Waterloo Bridge Road, on May 7 
Other science lecture* to be given during this month are 
“ Electric Tram Can," by Dr J A. Fleming, F R.S , “ The 
History of a Myth," by Prof Sollas, F R S. > and 11 The Life 
of a Star,” by Dr A. Fison 

Gilbert White's original manuscript of the “ Natural History 
of Selbome,” in the form of letters to Thomas Pennant and Dames 
Harrington, 6ret printed in 1789, was sold by auction last week by 
Mean. Sotheby, Wilkinson, and Hodge. The manuscript con 
tains many passages not printed in the several editions of the 
book, and has never been out of the possession of the lineal 
descendants of the author It was bought by Mr Pearson for 
£294- 

The WaJtly Weather Report of April 17 shows that some 
very heavy foils of rain occurred during the week , in nearly all 
districts amounts of an inch or upwards were measured, while 
over the greater part of England the foil was more than double 
the mean. Hut the amount of rainfall since the beginning of the 
year is still below the average, except in the north east of 
England. The greatest deficiency is in the west of Scotland, 
where it amounts to about seven and a half inches. 

The startling advance m market pnee of petroleum gives 
interest to the question of cxhaustibility of the supply, follow 
tag close upon the great decrease in supply of natural gas In 
the height of the natural gas excitement, the warning of science 
was too little heeded, and lavish waste hastened the collapse 
In 1887 the atmosphere of Pittsburgh was wonderfully clear, 
owing to the use of this new fuel , but Pittsburgh is again lie 
grimed and sooty 

AT the annual meeting of the National Academy of Sciences, 
recently held at Washington, Prof Marsh, who has been prt 
wdent for several terms, was succeeded by Prof Wolcott Gibbs, 
of Cambridge, who was elected for the ensuing te^n of six years, 
while Prof Asaph Hall was re elected home secretary Prof 
Alexander Agassis is foreign secretary, and the members of the 
Council elected ore Profit. George J Brush, Othmd C Marsh, 
Benjamin A. Gouhl, George H Goodalq, Simon Newcomb, ami 
Ira Rcmsen 

A three days’ conference on sanitary progress and reform 
was held at Manchester last week A meeting introductory to 
the conference was held in the museum of Owens College, at 
which Prof Boyd Dawkins delivered an address on prehistoric 
traces of sanitation. At the annual meeting of the Manchester 
end Salford Sanitary Association, in connection with which the 
conference was held, H waa resolved that a Smoke Abatement 
League should be formed Sir H Roscnc, who afterwards took 
the chair at the conference session, pointed out that though 
attention was paid to the smoke from factory chimneys and from 
mannfoctonng operations, the larger question of the smoke from 
ordinary household fires was often neglected 

A very serious disaster is reported from trance. A dam 
holding in check an immense reservoir of the Eastern Canal at 
Bousey, near Epinal, broke down on Saturday morning for a 
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distance of some 300 feet. The torrent erf water thus set free 
swept through Bousey, Avfere, Ulegacy, and Sanehey, carrying 
all before it, and washed away portions of the railway lines of 
Jussey and Nancy Many bridges were camo&away, and a 
great number of people were drowned. The Bousey reservoir 
(says the Pans correspondent of the Times) contained seven 
million cubic metres of water The dam, which was constructed 
between 1879 “d 1884, and was strengthened in 1888-89, *»* 
60 feet thick at the base, and the foundation is laid in sandstone 
According to a report sent out by the Minister of Public Works, 
there have never been any signs of weakness in the structure. 
Attempts are bong made to throw the responsibility for thi 
accident upon the engineers who superintended the strengthening 
of the dam six years ago. 

A number of interesting objects obtained during the excava 
tioni of the Roman city at Silchestcr are on view at the Societ) 
of Antiquaries. During the past five yean, the excavations havt 
been earned on by Messrs. St John Hope, Fox, Jones and 
Stephenson, and some very valuable results were obtained butt 
year Twelve rectangular enclosures or buildings were found, all 
of the same type, and containing furnaces obviously of an in¬ 
dustrial character and of various sues, some of them being circular 
and others oblong It is believed that these buildings and their 
adjuncts were devoted to the dyeing industry, and this conjecture 
is made probable by the large number of wells discovered, ont 
of which was of peculiar and unusual construction The circular 
furnaces correspond exactly with a dyeing furnace at Pompeii. 
They were, there 1* every reason to licltcve, used file dyeing 
But there are a number of other furnaces with a straight flue, 
which are supposed to have been intended for drying Then, are 
also traceable several rooms which, it u presumed, were Intended 
for the storage of goods and materials, and open spaces with no 
remains of flue* which may have been used for bleaching 
grounds. A number of querns for hand-grinding the madder 
mots used for dyeing purposes have also been discovered. 

The sixty sixth anniversary meeting of the Zoological Society 
was held on Tuesday, with the President, Sir William II 
Flower, K.C.B, FRS, in the chair Dr P L. Sofeter 
FRS, read the report of the Council, in which it was announced 
that the silver medal of the Society had been awarded to Mr 
Henry H Johnston, C B , H M Commissioner for British Central 
Africa, for his distinguished services to all branches of natural 
history by his collections made in Nyasalnnd which had been 
described in the Society’s Proceedings The total receipts of the 
Society for 1894 amounted to £»$ 107 os The number 
of visitors to the Gardens during the year was 635,538, the cone 
spending number in 1893 having been 663,649, the decrease in 
the number of entrances (37,111) being due to the unfovoumtile 
weather of 1894. The number of animals in the Society’s col 
lection on December 31 last was 3563, of which 669 were mam 
mats, 1437 birds, and 467 reptiles. Amongst the additions made 
during the post year, eleven were specially commented upon as 
of remarkable interest, and in most cases representing species new 
to the Society’s collection Among them, were two remarkabl) 
fine specimens of the Hamadryad snake, a young white tailed 
gnu (bom in the (rardens), an eland of the striped form from 
the' Transvaal (obtained by purchase), two giant tortoises, a 
young male Pleasant antelope, 3 -Somali ostriches of the blue 
skinned variety, 10 Surinam water hauls a Bel’* owl, and a tree 
kangaroos. About 30 species of mammals, 13 of birds, and 1 of 
reptiles had bred in the Society 1 * Gardens dunng the sum 
mer of 1894. The Right Hon George Denman, b Ibt 
Cane Godman, F R.S , Sir Hugh Low, G C M G , Dr 
St. George Mivart, b R S , and Oshert Salvin, F R.S , 
were electsd into the Council lh the place of the retiring mem 
bers, and Sir William H Flower was re elected President, 
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Charles Drummond, Treasurer, and Dr Sdater, Secretar), to 
the Society lor the enuring year 

The Unit of the two convcrsanones held at the Royal Society 
cv ery year, tfket place as a e go to press. Annual receptions and 
exhibits, conducted upon much the same lines, are gradually being 
instituted by learned societies in various parts of the world Tht 
New York Academy of Sciences recently held a similar exhibition, 
at which five hundred ibfferent objects of acientific interest wen. 
shown From a report in the Scientific American, It appear* 
that many of the exhibits were of a very striking character A 
number of photographs of comets, of the Milky Waj, and ol 
star spectra were shown by Profs. Barnard and Keeler, of 
the I lek and Allegheny Oliservatories. One of the most novel 
exhibits in physics, was a series of Chlndm figures, shown bj 
Prof Allred M Mayer The figures were formed m white 
sand upon vibrating metallic plates. Prof Mayer’s proem* 
consisted in fixing the sand upon a black background after the 
figures had been formed, by means of a fixative spray The* 
plates demonstrated the truth of I-ord Rayleigh’s theoretical 
deductions, and differed radically from all figures which an 
shown in text books in the fiict that none of the lines intersect 
The physical exhibit wus an extensive one, including a large 
number of instruments for spectroscopic, os well ax for sound anil 
light, measurements. The mineralogical exhibit included alxiul 
one hundred objects. Biology was represented liy pre] oration* 
of nerve cells from the brain and spinal coni, by Pmf Golgi* 
method, and there were also shown several series of similar 
pictures bearing upon problems of inheritance, both in animals 
and plants Bacteriology, mechanics, physiology, experimental 
psychology, anatomy, geology, ami polxvontolngy all look pari 
in the exhibition In vertebrate palivonlolugy, the main exhibit 
was that showing the evolution of the horse The sene* 
connecting the oldest known horse of the Lower] F occne penis I 
with the modern horse was probably the most complete which 
has ever been brought together The little four toed horse 
recently acquired by the American Museum of Natural History 
from the collection of Prof C ope, of Philadelphia, was exhibited 
Although folly matured, it is only jl hands high The skull ami 
limbs, nevertheless, display the characteristics of the horse The 
teeth ore short and simple, the limlis arc scarcely larger in 
diameter than a good sired pencil, and there are four toes, all 
resting upon the ground, in the fore foot V remarkable series 
of feet was also exhibited, giving all the stages lietween this 
four toed horse and the modem one toed animal The rei epl Ion 
at which the exhibits were, shown was so successfol that it lias 
lieen decided to hold a similar one every year 

Dr Bertram Winole contnbutesa paper to the Journal 
Anatomy ami Physiology , “ On the efforts of Llectncity and 
Magnetism on development ” The observations recorded were 
made on developing silkworms, trout, and chick embryos. In 
the case of the chick, the number of abnormally developed 
embryos was much grestcr in eggs incubated around the poles 
of a strong magnet than usual With one exception all tht mal 
formatioos were associated with deficient development of the 
vascular area. Dr WituUc has not conclusively shown that this 
huge propostion of abnormal embryos was actually due to the 
presence of the magnet, yet his results on the whole agree with 
those of Msggiorani, although certain points of difference were 
observed in the defective embryos. The eggs of the silkworm 
moth were found to develop quite normally in a strong magnetic 
field An electric current passing through a tank in which trout 
ova had boeq placed, seemed to produce an arrest of develop¬ 
ment Dr .Windle concludes from his own observations and 
those of dgjar authors, “that electricity produces an arresting 
effect iiptfflh nlmiiniin " while it is “ very doubtful whether a 
magnetic Wld has any definite effect upon development or not ’’ 
NO 1331, VOL 52 ] 


A RECUR T number of Compies 1 tndus contains an interesting 
paper by M Branly, on the rate of kas of an electric charge 
due to the effect of light m the case of ladly-conducting bodies, 
When the source of illumination is a body heated to a dull red, 
it is the condition of the illuminating surface which plays the 
chief part in the phenomenon The nature of the charged body 
seems to have no effect In the case where the lHumlnatien ts 
rich In highly refrangible rays, however, the case Is quite 
different, and the chief results obtained are as follows —A 
disc of wood or marble, polished or unpolished, shorn a marked 
loss of electricity when illuminated. If the disc is negatively 
electrified, the loss is more raped than if it is positively electrified ; 
I sit the difference is very much less marked than is the case with 
metal discs, particularly if they are polished Similar results 
are obtained with cardboard, terra-cotta, and glass heated to too*. 
The loss of a positive charge is rapid, while that of a negative 
one is slow in the case of varnished wood, or wood coated with a 
thm layer of oil, paraffin or tallow With a metal disc coated 
with tallow, the loss when negatively ilectnfied is slow, while 
the loss when positively electrified is very rapid If a disc of 
polished wood, in which the loss of a negative charge is more 
rapid than that of a jxoutlve one, though the difference is not 
very marked, has the surface covered with a thin coating of 
plumbago, the loss with a negative charge becomes much more 
rapid than with a positive one A mctnl plate covered with 
grease only loses a negative charge very slowly, the rate of low 
of a positive charge heing rapid If, however, a thin coating of 
Copper filings is s|>rcnd over the tallow liy means of a sieve, the 
loss with a positive charge becomes much more rapid than with 
a negative one If |X>wdcred aluminium is used in the place of 
Copper, the mtex of loss in the case of positive and negative 
charges lx-comc nearly equal 

Tub United States Department of Agriculture (widishex, in 
bulletin No 6 of the Department of Vegetable Pathology, a 
detaded paper, l»y Mr D G Fairchild, on the use of “ Bordeaux 
Mixture, ’ a preparation of copper sulphate and lime, as a fungi 
cidt and the mode of treatment of a number of diseases of 
fruit trees, corn-crojis, and garden plants caused by fongi. 

The ninth edition has just been issued of part 1 of the Ijostdou 
Catalogue of British Plants , comprising the Phanerogamia, 
F dices, 1 -quoetacetv, Selnginellacctv, MsoalcacesL, and Choraceae 
The changes introduced in this edition represent the results of 
the field work, the critical study of British plants, and the 
researches on nomenclature, made during the last nine years It 
is now edited by Mr h J llanbtiry 

Thf port of the Agricultural Gautte of New South Wales for 
January 1895 u chiefly occupied by papers on practical agriculture 
and breeding hour species of so called mahoganies of New 
South Wales are describtfd liy Mr J II Maiden, all species of 
Eucalyptus The life history of the Phylloxera vastatnx, and 
the injuries inflicted by it on the vine, are described at length by 
Mr J A Desjwissis and are tlluxtratcd liy a coloured plate and 
numerous woodcuts. 

With the title AUgemeuse botamschc Zalscknft fUr System 
attic, Ftosrutsh, and P/Uiungcographie, a new monthly botamcal 
journal has been started at Carlxruhe, under the editonhip of 
Herr A Kncuckcr Its atm is especially to deal-with the study 
of difficult groups of plants, diagnoses of species, critical forms 
and hybrids, geographical botany, and the results of the travels 
of botanists. 

In the Bulletin No. 9 of tile Minnesota Botanical Studies is an 
interesting article by Mr A P Anderson, on the Grand Period 
of Growth in the Fruit of CucurUta pepo From the time of 
fertilisation to that of ripening, the development may be divided 
into three period*—a period of active and continuous increase 
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from the time of pollination to the grind maximum, one of 
decline in the daily increase and rise in the daily decrease from 
the grand maximum to the beginning of ripening, and the 
ripening period. During thia latter period an extended decrease, 
dae to transpiration, lading throughout the daily hours, was 
qaiokly followed by the maximum increase At the tone of the 
grand maximum the fruit gained 783 grammes in weight during 
twenty-four hours. The variations in length of the intemodes 


occurred simultaneously with corresponding increase and decrease -Lfrpm Jersey, presented by Masters J S. aisj A. II Hilts; 


n the weight of the fruit, 

Thk Natural History Museum acquired last year some very 
remarkable corals, the larged weighing as much os fifteen 
hundred pounds. Two of these specimens have furnished Prof 
Jeffrey Bell with subject for a note “ On the variations observed 
in large Masses of Turhinarid" in the April /arms/of the Royal 
Mlcroacop i cal Society The note is accompanied by two plates 
reproduced from photographs, and the point to which it directs 
attention is the considerable difference in sue and form of the 
calicles m different portions of the same mass of coral The 
plates show totally distinct forms comparatively close to one 
another, though the large mass, of which they represent parts, 
may be taken to be formed by a single species— Turblnaria 
mosenteriua. The variability may. Prof. Bell points out, partly 
account for the difficulty which all students of corals hate in 
determining specimens of the genus Thrh/writu 

A yea* ago the Board of Trinity College, Dublin, deposited 
in the Dublin “science and Art Museum the collection of 
weapons. &c , chiefly from the South Sea Islands, in their 
possession A catalogue of the collection has now been pre 
pared and published, with on introduction by Dr V Ball, 
the Director of the Museum The collection has been known by 
common tradition ax the “ Cook Collection ” ( but a careful search 
has foiled to hnng to light direct evidence that the objects were 
really sent home by Captain Cook, though some of them are 
identical with objects figured in “ (sink’s Voyages.’' There is 
little doulit, however, about the reality of the Association of the 
objects with the voyage, for the Minutes of the Board of Trinity 
College record that they were presented to the College In 1777 
fiy Dr Patten, who has heen identified a* the surgeon of the 
Kesohsttou during Cook’s second voyage Port of the collection 
appears to have reached the College through the relatives of 
< Iptara King, who brought home the Resolution and Discovery 
after Captain Cook had been murdered A brief statement as to 
other museums where collections of Cook’s weapons are preserved, 
is given by Dr Ball In the introduction to the catalogue It u 
stated that in Great Britain the British Museum collection 
b**t m the world. Next to it in importance, in England' i 
the collection m the Ititt-Riverx Museum The Hunterian 
Museum in Glasgow University also contains some specimens, 
hut how many is uncertain. So for as Dr Ball has been able 
ascertain, the museums on the continent which possess Cook 
collections are, arranged alphabetically, at Berne, Florence, G8t 
tingen, Lausanne, Munich, Stockholm, and Vienna. 

Messrs. William Wesley and Son have Issued a very full 
caialogim of .works cm geplogy, offered for rale by them The 
catalogue contains damified titles of more than two thou rand 
different volumes, memoirs, watt separate papers of interest to 
geologists. R- Fried lander and Sbhn, Berlin, have sent us No*. 

1—jj of this year's Natune Hovt ales Bibliographers wdl know 
that the lists form a good index to current scientific literature. 
VVu have also received a catalogue, from helix L. Dames, Berlin, 
containing dries of works on the invertebrates. 

The additions to the Zoological Society’s Gardens during the 
part week include a Rhesus Monkey (Matacus rhesus, 9) from 
India, presented by Mr Johns Scovell; a Pig tailed Monkey - 
(Macmeus Hemestnstus, 9) from Sumatra, presented liy Mr D 
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Orville B. Dawson j three Maholl Galagos (Galago rnahoR) from 
South Africa, printed liy Miss Van Beren, a Crowned Hawk 
Eagle (Spieaetsis , oronatus) from South Africa, presented 
by Dr Sehmland, an Antipodes Island Phmkeet (Cyanorkam 
thus utucoler) from Antipode* Island, New Zeahftid, presented 
by Sir Waller L. Bulkr, a leopard Tortoise ( TestudopardaHs) 
a Capi Viper (Caustts rhombeatus) from South Africa, presented 
by Mr J h Matcham, three t.reen Luards (Lacerta vtndu ) 


Common Viper ( Vtpem bens) from Hampshire, presented by 
Mrs. P C Mitchell, two \ngnm (.oats (Capra hirtus, var I, 
bom in the Gardens. 

OUR ASTRONOMICA1 COLUMN 
Saturn’s Rings. —In a recent communication to the Royal 
Astronomical Society, Prof Barnard states that his measurements 
of the rings of Saturn show that no changes have taken place 
since the first systematic measures were made, and that there is 
no ground for the supposition that the rings are dosing in upon 
the planet. 

SEARCH Li'HKiikris ton ( omkt 1884 11 - Dr Berbtrich 
gives the following search ephemera for Barnard’s periodic comet 
of 1884 (Ast Nock 3260) 


May 


S 36 


-18 


13 


The positions ore for Berlin n_ D 

amounts to 10m. in K.A. and 3* in ded The* comet passes 
from Aquanus to Cetus early in June, and remains m that con- 
— throughout the month It must be looked for before 


Thr Hamburg Observatory —From the report uf the 
Hamburg Municipal Observatory we learn that the chief astro 
nomical researches during 1894 had to do with the movements of 
comets and minor planets, and with the changes in variable stars 
of long period. Two memoirs of some importance have also 
been published (Mitt der Hamburger Stermxsrte, Nos. 1 and 3 
1805k The first of these is a catalogue of the positions of 105 
nebula: and star-clusters, reduced from observations made m tin 
period 1871-1880, by Dr PechUleund the present director, I’rof 
G kUmker The positions have been deduced from mtcromelnr 
measures In relation to known comparison store, and are 
tabulated for the epoch 1875. Comparisons are made with the 
results of other observers, and, considering the difficulties attend 
ing the observations, there is a good all round accordance of 
remits , hut it seems yet too early to expect much information 
with regard to proper motions. The second memoir is an 
investigation by Dr Carl Stechert of the orbit of the minor planet 
Tycbo (258) and of the perturbations produced by Jupiter and 
Saturn. It u shown that the probable apparent semi-diameter 
of the planet at opposition is about o’-os, the true semi-diameter 
being something between 50 and 80 kilometres. An ephenieris 
is given for observations during the opposition of June ao, 1895 
The late M Trouvelot —By the death pf M I~ 
Trouvelot, on April ae, observational astronomy has lost 
one of its foremost workers. M Trouvelot was bom at 
Gmrencourt, m 1837, and after th* coup el' it At, he went to 
Cambridge, USA., where be lived until 188a. His tint 
published works, which appeared m 1866, were on natural 
history subjects , later he became an astronomer at the Harvard 
College Observatory, and commenced the observations of the sun 
and planets which have made his name known to all students of 
celestial science Shortly after the Meudon Observatory was 
founded, he returned to France, and has since then earned on hi* 
work in it Trouvelot's important observations oft he planet Venus 
published in 1892, are still fresh in the minds of astronomers. 
He also paid attention to the planets Jupiter and Solum 
His beautiftU drawings of celestial objects and phenomena 
observed by him art to be found in many works on astronomy 
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THE SUM’S PI ACE IN NATURE' 
v 

A T the end of the but lecture we armed at that point of our 
inquiry which u connected with the possible lint stage of 
all caenucal bhdua, and wc saw that there waa a coranderable 
amount of cndence in favour of the Idea that in this first etage 
all cosmical bodiet are not maeeea of hot gaa, bat that their 
temperature u low 

Continuing this Inquiry in the ttrilt of the suggestion 
the lint stage might lie counected%ith swarms of meteoi 
we found the great probability that, in swarms or stream. „ 
meteorites, or meteontic dust, we had to deal with the rea bams 
of all cosnncal bodies. 

Now, if we take the heavens as we find them, whether we 
deal with stars, secondary bodies, or satellites, we find that they 
are all in moiement, and it therefore follows that in these 
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earliest stages with which we have now to deal, whether they 
wen meteontic swarms or streams, they were also in movement 
I have already taken an opportunity of pointing out to you how 
very important these considerations are when we came to inquire 
into the corutitution of each nebula. I showed you in the last 
lecture a beautiful photograph (Fig 7,vol h p. 397), taken by Dr 
Roberts, of the spiral nebula in one of our northern constellations, 
andl now propose to show you another very similar tOit.ui order, 
if I can, to faring more closely before you certain of the facts which 
wen then indicated. In this wonderful photograph of the nebula 
are undoubtedly dealing with streams, and the 
Is the centre are all along spiral*. In the esse 
, „_nkand Dotes of 11 course of Lectures to Working Men 
of Practical Ueolog) during November and December, 
d from rot H. page 59a.) 
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‘ of the other nebula we were in a better cortditfon fix observing 
the actual direction of motion because we were looking down on 

I the system, we got s section in the plane of movement 1 but we 
arc looking at this nebula in an inclined direction, though I think 
you will still have no difficulty in seeing that the various streams 
round the centre of condensation are all of them of a spiral 
form, with certam condensations interspersed here and there 
along them 

We have a condensation in the prolongation of one of the 
spirals, and there is considerable clustering of apparent stars 
fuong those lines, which I ventured in my last lecture to cal) 
stream lines, for the reason that I was anxious to indicate that 
we had in these appearances, not signs which told us of the 
existence of matter—so that when you have not the appearances 
you would be justified in supposing that there was no matter— 
but an indication of movement m matter, so that we may 
imagine that this nebula and others like it do probably consist 
of a swarm of meteorites! extending enormously m. p*Ce 
— Iieyond the indications which you see, for the reason that 
towards the centre the movements will be more violent than 
they are towards the outside We are there face to face with 
the idea that we have to deal with orderly movements of 
meteontic masses. Now, let me call your attention to this 
fae» If tv morwfat'ts mu orderly, it means that the move* 
ments of the constituent particles of the swarm, all of them, 
or most of Ihenu'will be in the same direction ; that fn that 
case you fiavfe the condition 6f minimum dutfirbance, and 
therefore the condition of minimum temperature 

We can pase from such a nebula as this to the well known 
planetary nebuUe Almost all the knowledge which we have 
of these nebula, we owp to the labours of Sir William a^d 
Sir John Herschel You will see that so far as appearance 

- L -.. -----a «o dent 

It got {hr 

by these-bodies si*calledplanetary seWat 
they give us the idea that wc alfa dedling with .discs, - If 
•< plus for a moment from a nebula wheb tt simply dfacoidd 
to one such as fa represented in another part of the dfagnb, 
you find time that we get a very faint disc, including much 
brighter ooMtensatm% at the centre If you look: st the 
others, you will find that we get a very obvious condensation 
towards the centre t there, is a very considerable different* 
In the intensity 6f the light given out as the centrfi fa 
approached 

Of ccstrse we uride^ttstid that if in these, also, the Inovk- 


DeaUng with nebula:, then, a* a whole, it dues not seem 
tup much to say that we are justified in supposing that they 
may advance towards condonation along turn perfectly dis¬ 
tinct roods. If we consider a regular spiral nebula, lifce the 
one ih Andromeda, or a planetary nebula, we may imagine 
them living their Hfe-Tfa nebula: without very modi disturb¬ 
ance , there is hot much fighting to be done, ihey progress in 
orderly fashion towards the condition of complete condensa¬ 
tion at the centre. , 

But there is anatfctiltty. 

In the nebula of QQtan we get absolute absence of any¬ 
thing like regularity In any part where the structure can 
lie studied, we find it consists of whirls and streams dom¬ 
ing each other, some of them straight, some of them 
curved, the whole thing an irregular complicated mixture 
of divergent movements, so far as the photographs, which 
are absolutely untouched, can give us any idea of what » 
going on Take, for instance, the magnificent streamer 
trending upwards. It gradually becomes brighter until it 
reaches one of the brightest parts of the nebula, and observe, 
also, the stars which seem dotted over it as on a shield 
It is quite obvious that we cannot, in such a structure as that, 
expect to get the same conditions that we met with in the 
nebula of Andromeda, and in the planetary nebube. And, m 
fact, we do not Ip this nebula, which speaks of distnibance 
in every inch of it, we have spectroscopic indications of very 
high temperature indeed. Carbon is replaced by hydrogen. In 
such s nebula as this, it is impossible for us to pick oat the 
place of condensation) the condensation may be held to be 
anywhere, fin disturbance* are obviously everywhere. And you 
-1— v hope, thst I pointed out to you that the part oi 
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titer nebula ordinarily teen it but the brightest put of 1 

Wrt e nd i ng over a space m the surrounding neighbourhood, _ 

recent rewuch show* it scarcely limited to the whole con 


we really do get radrcations of g 
and alio of the gat hydrogen ' 

perfectly clear between the ... _ ,_ _ __ 

neuauoo r nebula lines, let mi ask you far one moment to conceive 

Now, it to happens that the spectrum o the nebula of Orion yourselves in thi middle of the gigantic battle which is going on 

hat recently been very carefully studied from the point of view of between meteoritic particles in such a nebula as (hat of Orion 

the chemical substances which may be budding up this special You have particles rushing together in all possible directions, 

spectroscopic type Here b s photograph of a part of the particles, no doubt, different in ongm. You will expect, among 

spectrum of the nebula of Orion 1 and I may tell you that it u a those millions and billions and trillions of collisions, to get a 

very difficult thing to obtain a photograph of such a very feeble * very considerable numlicr of grazes t and the whole point of 
light source. It b a copy of a photograph which was exposed * collisions among physical particles is that, if two things go 
for something like three hours at the focus of a 30-inr.h mirror straight at each other, you get what you may call an end-on 
of short focus , and in copying it we lose a great deal of the collision, which may lie Imd for one or both of the bodies con- 
detail, a great many of the bnes which are recorded by Dame cerned , physically wc may say the temperature under 

' —— *■- ,r “ "' u *‘ —e call thi negative The negative these circumstances is at u maximum But you will under 

I stand that the number of grazes, or near misses, must be 
very much greater than (he numbrt of end on collisions, in 
| such a case as wc are imagining, there will he an immense 
i number of grazes. What will a graze do? it is simply a 
slight collision , the amount of temperature developed by 
it will he small , we shall therefore get the production 
of vapours at a low temperature, and if we get any luminous 
effect a( all, it will be one proper to the vapours at low tempera 
lure So that on first principles we should ex poet in such a 
nebula as the one we are discusring to get a very large number 
of grazes, giving us low temperature effects, and a very iqucli 
spoaller number of end on collisions, giving us very high tern 
1 [lerrtare effects. Now, what are the forts? We say the nyost 
I numerous collisions are partial ones, grazes. Wolf, there is the 
j fluting, most probably due to magnesium at A500, and that fluting 
| of magnesium is the lowest temperature indication of, the exist¬ 
ence of magnesium , if magnesium ficcgsnes luminous at all by 
virtu* of its temperature, one of the first things revealed to us , 
spectroscopically u the particular fluting in question We 
may also note the longest lines seen in thy oxy hydrogen flame 
of irpn, calcium and magnesium as well Those lines we air 
justified in considering as indications of an enormous number rtf 
grazes among t hese meteoritic particles. But that is pot all 
GmUg further..^ffod that there will be a small number of end 
on colbxmns giving us the highest possible temperature. Being 
students of science, we arc of course anxious to know what con- 
I cbtionx apt present in a case uf that “kind , that u, we want to 
| know what the possible results of the highest temperature will 
be, The natural thing, I think, is to go to the sun, which is 
pretty hot, and then find out the very hottest place, which we 
can do by means of our spectroscopes, and then study very care 
felly, for years even, the spectroscopic indications in that parti¬ 
cularly hottest place of the nearest Utar-whsch we con get at, I 

S a* you will acknowledge that that is a philosophic way of 
ng to work Thus we arc landed in what is called the 
1 chromosphere of the sun. The upper atmosphere of the sun 
I must be rapidly cooling, htttfthc ubfpjpoaphere Is a thin envelope 
some 5000 nr 10,000 rniile* thiehTjust outside the photovpbeft*! 
agreed to lx the hottest part of the sun within our ken, and there* 
fore any lines which we see si«£bl to that region are called 
chromospheric lines, and they should be proper to high tempera 



ifoh with a few others has the 


Tw. ■].—The Great Nebula in Orion, from a long exposure photograph 
by Dr Kobcru. 


contains something like fifty lines, which have already been 
measured , but in the attempt to enlarge, a great many of these 
have been left behind 

You will see, however, without any difficulty, that the spec 
trum shows many bright lines, that being so, an attempt 
has been made to deteimine the positions of all of thim The 
rtsult is really extremely interesting We find, in foct, that 
there may in all probability be three perfectly different sources 
of the bright lines which, taken together, build up the so-called 
spectrum of the nebula In the first place, I showed you that 
when we experiment with meteoritic dost In our laboratories 
it has not been subjected to a low pressure very long before it 
begins to give out certain compounds of carbon, mingled 
with hydrogen gas, ind we find thaMij the nebula of Orion 
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The chromospheric line D, rej 

— ri. — .■-1-- s p ectnlWi w j 

e of nearly a 

lave somethin, - - . 

the extenpr level of the solar photosphere 
. » with this line 1), there Is another in the blue 
port ot the spectrum, represented by a certain wave length (4471) 
which behaves always in the same way, 1 e it 1* almost always 
seen very bright, and It 1* never seen dark among the Fraunhofer 
bnes in the solar spectrum brom the solar point of view then, 
as the sun is a thing that wc can get at bettei than any of the 
other stars, because it bi so near t<Tu», a mere trifle of 90 nullions 
of miles or so, we are justified in saying that these two lines 
represent, in foct, the spectrum of the hottest part of space 
about which we can be absolutely certain Hence it Is very 
interesting to inquire whether or not these two lines exist In the 
nebule as representing the high temperature results of end on 
collisions. 

They do exist in nebula, and in some of them they are among 
the most striking indications in the spectrum 
So that we find in the spectrum of the nebula 1if Orion, when 
it is carefully studied, indications of the gases which arc known 
to be occluded in meteorites, and which are perfectly prepared 
to come out of them the moment you give them the least 
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chance Then, also, there u the indication of the remits 
of an infinitely great number of grazes in the shape of 
lines of metals which we see at the temperature or the 
oxy hydrogen flame, but which we do not see *0 well 
at the temperature of the arc and the nark j and, on the 
other hand, there are indications of the results of high 
temperature which wt can study in the sun, and such obvious 
indications of high temperature that we get the two lines 
which I haw referred to, neither of which has ever been seen 
so fiur in any terrestrial laboratos, although they are very 
familiar indeed to students of solar physics. 

The total result of all this inquiry has been that the mean 
temperature of the meteontic phenomena brought before us 
by the neliula of Orion is distinctly low That is a result of ex 
treme interest and importance, because, remembering what was 
said about the objection to Laplace's mow of high temperature 
gas because it violated the laws of thermodynamics, we have 
now, after minute study, come to a conclusion regarding the 
structure of these nebulae, which is quite in harmony with the 
laws of thermodynamics. 

When the series of lines associated with high temperatures 
was first recorded in the spectrum of the nebula:, I stated that 
possibly this might be due to the fact that m regions of space 
where the pressure always operative is extremely low, we might 
be in the presence of chemical forms which are unfamiliar to us 
here, because all that we know of here chemically is the result 
probably of considerable temperature, and not very low pressure 
It was therefore supposed that these lines might represent to us 
the action of unfamiliar conditions in space Thus, if we have 
a compound chemical substance, and increase its temperature 
sufficiently, the thing goes to pieces—is dissociated, hut 
imagine a condition of things In which we have that same 
chemical substance for a long time exposed to the lowest pos¬ 
sible pressure Is it possible that that suhstancc will ever get 
pulled to bits? If so, we may imagine ports of space which 
will contain these substances pulled to bite which really con 
stltute finer forms of mailer than our chemical substances. So 
that we may logically expect to get the finest possible molecules 
os distinct entitles in the regions when, the pressure is the lowest 
possible. These forms ore, of course, those we should expect 
to be produced by a very high temperature brought on by end 
on collisions , hence the line of thought is not greatly changed 
in both these explanations, and I think that probably future re 
search may show that we are justified m looking to both of 
these possible causes as those which ]irtxlure for us those so- 
called “chromospheric lines’ which wt find in the spectrum 
of the nebulae 

However that may be, we have arrived finally at the con 
elusion that the temperature of these nebulae is low on the 
meteoritlc hypothesis. 

I have already referred in my previous lectures to Dr 
Huggins’s views connected with the nclaiLc and stars, and you 
wiUtherefore quite understand that I am delighted to find that 
Dr Huggins has now come to the conclusion that in nebula: we 
have distinctly a relatively low temperature In 1889 Mr 
Huggins wrote 1 “ They [the nelaite) consist probably of gas 
at a nigh temperature,” nut in the address of 1891, to which I 
have already had occasion to refer, he gives this view up, and 
refer* to “the much lower mean temperature of the gaseous 
mass wktek me should ixpett at so early a stage of (ottdema- 


I am also glad to say that Dr Keeler is also perfectly pre 
pared to accept the view X have liecn insisting on. So that, if the 
opinion of astronomers of repute is worth anything, we do seem 
to have arrived at very solid ground indeed on this point, so far 
os a consensus of opinion can make any ground solid 

J NO*VAN I/KKYKK 
(To be 1 on turned ) 


THE RARER METALS AND THEIR ALLOYS' 


of us made our first scientific experiment by watching the 
melting of lead, little thinking that we should hardly have 
done a bad life s work if the experiment had been our last. 


1 voL *l»i.p. m. 

* In ibis orinluig of the passage, the halite and notes of exclamation are 
wine.—J S I. 

* A Friday svtofee discourse, delivered at tbe Royal Institution on March 
ifc !)V ProClloMKAusten CB. F R S 
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provided we had only understood its full signifies nee. How few 
of us forget that we wistfully observed at an earhrkge the mehifig 
in an ordinary fire of some metallic toy of qftr childhood, and the 
experiment has, like the “Flat iron for a farthing,”in Mrs. 
Ewing's charming story, taken a prominent place in literature 
which claims to be written for children Hons Andersen’s fair} 
tale, for instance, tbe “ History of a Tin Soldier,” has been 
read by children of all ages and of most nations. The romantic 
incidents of the soldier’s eventful career need not 1* dwelt upon 1 
Jiut I may remind you that at its end he perished in the flames of 
ran ordinary fire, and all that could subsequently be found of him 
was a smail heart shaped mass. There is no reason to doubt the 
perfect accuracy of the story recorded by Andersen, who at |eaxt 
knew the facts, though his statement is made in popular language 
No analysis is given of the tin soldier, in a miry talc it would 
have been out of place, but the latest stage of bis evolution is 
described, and the record is sufficient to enable us to farm .the 
oninion-that he was composed of both tin and lead, cartshi aftcm 
of which metals will burn to ashes like tinder Hu unifom 
was doubtless nchly ornamented with mid lace Some small 
amount of one of the rarer metals had probably—for on this 
point the history is silent found its way into hu constitution, and 
by uniting with the gold, formed the heart shaped maas which 
the fire would not melt, as its temperature could not have 
exceeded 1000' j for wt are told that the golden rose, worn by the 
artiste who shared the soldier’s late, was also found unincited 
The main point is, however, that the pretence of one of tbe 
rarer metals must have endued the soldier with his singular 
endurance, and in (he end left an Incorruptible record of him 1 

Thu has been taken os the starting point of the lecture, because 
we shall see that the ordinary metals so often owe remarkable 
qualities to the presence of a rarer metal which fits them for 
special work f 

Thu early love of metals is implanted in us ss port of our 
“ unsquandered heritage of sentiments and ideals which has come 
down to us from other ages,” and future generations of children 
,will know far more than we did , for the attempt will bt made'to 
teach them that even psychology u a branch of molecular phyrics, 
and they will therefore see far more In the melted toy than* a 
shlpeless mass of tin and lead It is really not an'inert thing, 
for some time after it was newly cast, it was the scene of intdose 
rmMecnlar activity It probably u never molecular!)- qutesccrii, 
and a slight elevation of temperature will exdte in it rapid atetaur 
movement anew The nature of such movement I hay* 
indicated on previous occasions when, as now, I have tried to 
interest you in certain properties of metals and alloys. 

Thu evening I appeal* incidentally to higher feelings than 
interest, by bringing lieforc you certain phases in the llfc-Wory 
of metals which may lead you to a generous appreciation of the 
many excellent qualities they possess. , 

Metals have been sadly mikmderstood In the belief that 
animate beings are more interesting, exiierimenlen have neglected 
metals, while no form of matter In which life can be reCognlsed 
is too humble to receive encouragement Thus it happens that 
hoCteria, with repulsive attributes and criminal instincts, are pet ted 
and watched with solicitude, and comprehensive schemes are 
submitted to the Royal Sqaetv for their development, culture, 
and even for their “ education, 1 which may, it istnio, ultimately 
make themuaefifimeudfilijffiljalagents^ ascertain microorganism* 
IraVc already proved [heir abiHty toproducc aneninretted hydrogen 
from oxide oTaraetuc* 

It will not bc.dlfficiiU.ta xhowt- that -n i rth oda w h i ch has* proved 
so fruitful in results when applied to the study of living things 
are singularly applicalde to metals and alloys, which really present 
close analogies to living organisms. Thu must be a new view to 
many, and it may lie raid, “ it is well known that uneducated 
races lend to personify or animate external nature,” and you may 
1 think it strange that the attempt should lie made to trace analogies 
I which must appear to be remote, between moving organisms and 
inert alloys, but “ the greater the number of attributes that Attach 
to anything, the more real that thing is.”* Many of the less 
known metals are very real to me, and I want them to he so to 
you 1 listen to me, then, as speaking for my silent metallic friends, 
while I try to secure for therii your sympathy and esteem. 

First, as regards their origin and early history I folly 

1 Dr Pssey Krsnkland spsctaUy refers talks “ sdoeartoo ” of b*dlb for 
adapting ibsm to altered conditions. Age SfC. Pnt , voL tv) , 1894, 

’V&Bteunw Chew Artw, Feb. ij, rtoj. t W. 

I ’Lout, ‘ Metapti) sir 149, quoted by lUmcwemT'“Pwteostley, Human 
und Divine. Hampton I .enures, 1(94, p. 43. 
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share Mr. Lockyer t belief aa to their origin, and think that a 
fatur* generation wilt speak of the ewtapon of metals as we 
now do of that of aafcnal*, and that observers will naturally turn 
to the wm as the field In which this evolution can heat he studied 
To the alchemists metals were very living indeed , they treated 
them as if they wen, and had an elaborate pharmacopeia of 
“ medicines” which they freely administered to metals m the 
hope of perfecting their constitution If the alchemists 
constantly draw parallels between living things and metals, it 
is not because they were ignorant, hut because they recognised 
in metals the possession of attributes which closely resemble 
those of organisms. “ The first alchemists were gnostics, and 
the old beliefs of Egypt blended with those of Chaldea m the 
second and third centuries. The old metals of the hgypOans 
represented men, and this is probably the origin of the Homutt 
ituus of the middle ages, the notion of the creative jxiwer of 
metolsand that of life being confounded in the same symbol ”* 
Thus Albertus Magnus traces the influence of congenital 
defects in the generation of metals and of animals, and basil 
Valentine symbolises the loss of metalline character, which we 
now know is due to oxidation, to the escape from the metal of 
an indestructible spint which flies away and becomes a soul 
On the other hand, the “ reduction ” of metals from their oxides 
wax supposed to give the metals a new existence A poem 1 of 
the thirteenth century well embodies this belief in the analogies 
lietween men and metals, in the quaint lines — 


The dualism we so often recognise in human life becomes aUotro 
pism in metals, and they, strangely enough, seem to be restricted 
to a single form of existence if they are absolutely free from con 
tamination, for prolmbly an absolutely pure metal cannot pass 
from a normal to an allotropic state. Last, it may fee claimed that 
some metals possess attributes which are doaely allied to moral 
auahties, for, m then relations with other elements, they often 
display an amount of discrimination and restraint that would do 
credit to sentient beings. 

Close as this resemblance is, I am far from attributing conscious 
new to metals, as their atomic changes result from the action of 
external agents, while the conduct of conscious beings is not deter 
mined from without, hut from u nhin I have, however, ventured 
to offer the introduction of tins lecture in its present form, because 
any facts which lead us to reflect on the unity of plan in nature, 
will aid the recognition of the complexity of atomic motion in 
metals upon which it is needful to midst 


1 relation 


dosel) 1 


l life were connected in the minds of the 

“ Who said these old renow 11s, dead long ago, could make me 
fi>rget the living world?” are words winch Browning places ill 
the lips of Paracelsus, and we metallurgists sre not likely to 
forget the living world , we borrow its definitions, anti appl) 
them to our metals. Thus nobility in metals as in men means 
freedom from liability to tarnish, and we know that the rarer 
metals, like the rarer virtues, have singular power in enduing 
their more ordinary associates with firmness, elasticity, strength, 
and endurance On the other hand, some of the less known 
metals appear to be mere “ things” which do not exist for 
themselves, but only for the sake of other metals to which they 
tan be united This may, however, only seem to 1 * the cast 
liecause we as yet know so little about them The question 
naturally arises, how can the analogies between organic and 
inorganic bodies be traced ? I agree with my colleague at the 
he ole des Mines of Paris, Prof Urtxun lc Verrier, in thinking 
that It is possible 1 to study the biology, the anatomy, and even 
thepathology of metals. 

Tne anatomy of metals -that is, their structure and framework- - 
d by the aid of thL microscope, but thi method of 


nyroli 

'icing 


evening lecture delivered in 1891, is rendering admirable l__ _ 

in enabling both the biology and pathology of metals to be 
studied, for, just as ui biological oral pathological phenomena 
vital functions and changes of tissue are accompanied liy 
a nse or fall in temperature, so molecular changes in metals are 
attended with an evolution or absorption of heat With the aid 
of the recording pyrometer we now “ take the temperature ” of a 
mass of metal or alloy in which molecular disturinnee is sus 
peered to lurk, as surely as a doctor does that of a patient in 
whom febrile symptoms are manifest. 

It has, moreover, long been known that we can submit a metal 
or an alloy in its normal state to severe stress, record its power 
«f endurance, and then, by allowing it to recover from fatigue, 
enable ft to ragalnsome, at lour, of its original strength The human 
•aalogie* of metals are really very close indeed, for, as is the ease 
with our own mental efforts, the internal molecular work which u 
dime in metals often strengthens and invigorates them Certain 
mreah have a doable existence, and, according to circumstances, 
their behaviour may be absolutely harmful or entirely beneficial 


Attributed to Jehan da Mamie, who with GwIUmn* da Lord*- 

MM * U Km U Mena dw aditor of tbo aditlon of 1814 of thU 
ct fehratad work, doubts, howawr, what her the attribution of the ttmflmint 
Msvv k coiwcte 

3 I-» Metalhir*?* hi France," 1894, p. « 
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The foregoing remarks turn, special significance 11 
to the influence exerted liy the rarer metals on the oruioary 
ones. With exception of the action of carbon upon non, 
probably nothing is more remarkable than the action of the rare 
metals on those which are more common, but their peculiar 
influence often involves, as we shall see, the presence of carbon 
m the alloy 

Which, then, are the rarer metals, and how may they be 
isolated ? The chemist differs somewhat from the metallurgist 
hx to the application of the word “ rare ” The chemist thinks of 
the “ rarity’’ of a compound of a metal, the metallurgist, rather 
of the difficulty of isolating the metal from the state of com 
Innation in which it occurs in nature 
The chemist in speaking of the reactions of salts of the rarer 
metals, m view of the wide distribution of limestone and 
would hardly think of either calcium or manganese as 
ong the rarer metals The metallurgist would consider 
inire'calcium or pure manganese to be very rare, X have only 
recently seen comparatively pure specimens of the latter 

The metals which, for the purposes of this lecture, may lie 
included among the rarer metals arc (1) those of the 
i platinum group, which occur in nature in the metallic state, 

! and (a) certain metals which In nature are usually found as 
! oxides or in an oxidised form of some kind, and these are 
] chromium, manganese vanadium, tungsten, titanium, zirconium, 

I uranium, molybdenum (which occurs, however, as sulphide) 
Incidental reference will he mode to nickel and cobalt 
Of the rare metals or the platinum group I propose to say but 
little , wc arc indebted for a magnificent disidiw of them in the 
library to my friends Messrs. George and Edward Matthey 
ami to Mr Seilon, all members of a great firm of metallurgists. 
You should specially look at the splendid mass of palladium, 
extracted from native gold of the value of £2,500,000, st the 
melted and rolled indium, and at the masses of osmium and 
rhodium No other nation in the world could show such specimens 
as these, and we are justly proud of them 
These metals are so interesting and |>recious 111 themselves, 
that I hope yon will not think I am taking a sordid view of them 
by saying that the contents of the case exhibited ui the bbrery 
are certainly not worth less than ten thousand pounds. 


the problem is to remove the oxygen, and this is usually cf 
either try affording the oxygen an opportunity for uniting with 
another metal, or by reducing the oxide of the rare metal by 
carbon, aided liy the tearing effect of an electric current In 
this crumble there is an intimate mixture, in atomic proportions, 
of oxide of chromium ami finely divided metallic aluminium 
The thermo-junction (a, big 1) otthe pyrometer which formed 
the subject of my last brainy evening lecture here, is placed 
within the crucible, B, and tin. spot of light, c, from the gslvano 
meter, D, with which it is connected, indicate* on the screen that 
the temperature is gradually rising You will observe that as 
soon ax the point marked ioio* is reached, energetic action lakes 
place the temperature suddenly ruing above the melting point 
of platinum, melts the thermo-junction, and the spot of light 
swings* iolmtly, tail if the crucible be broken open, you will 
see that a mass of metallic ihromium has been liberated 
The use of alkaline metals in separating oxygen from other 
metals is well known I cannot enter into its history here, 
beyond saying that if l were to do an frequent r - 
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the honoured name* of BeneHus, Wohler, and Winkler would 
be demanded * 

Mr Vautin has recently shown that gnnalated aluminium 
may readily be prepared, and that 4t render* great service 
when employed as a reducing agent He has lent me many 
s pecimens of rarer metals which have been reduced to the metallic 
date by the aid of thd finely-granulated aluminium j and I am 
Indebted to his assistant, Mr Picard, who was lately one of my 
own students at the Royal School of Mines, for aid in the pre 
paimtxm of certain other specimens which have been isolated in 
my laboratory at the Mint. 

The experiment you have just Men enables me to justify a 
statement I made respecting the discriminating action which 
certain metals appear to exert. The relation of aluminium to 
other metals is very singular When, for instance, a small 
quantity of aluminium is present in cast-iron, it protects the 
silicon, manganese, and carbon from oxidation * The presence 
of nhcon in aluminium greatly adds to the brilliancy with which 
aluminium itself oxidises and burns.* It is also asaerted that 
aluminium, even In small quantity, exerts a powerful protective 
action against the oxidation of the silver zinc alloy which is the 
result of the desilveruation of lead by sine. 

Moreover, heat aluminium in mass to redness m air, where 
oxygen may be had freely, and a film of oxide which is formed 
will protoct the mass from further oxidation On the other 
hand, if finely divided aluminium finds itself m the presence of 
an oxide of a me metal, at an elevated temperature, it at once 
acts with energy and promptitude, and releases the rare metal 
from the bondage of oxidation I trust, therefore, you will con 
stder my claim that a metal may posaess moral attributes has 



the explosion takes place with much disruptive power when 
aluminium reacts on oxide of lead m vacua, and that if coarsely 
ground, fused litharge be substituted for red lead, the action is 
only accompanied by a rushing sound. The result is, thenfote, 
much influenced by the rapidity with which the reaction can he 
transmitted throughout the mass. It is this kind of experiment 
which makes us turn with such vivid interest to the leaching of 
the school of St. Claire JJeville, the members of which have ten 
dered such splendid services to physios and metallurgy They do 
not advocate the employment at the mechanism of molecules and 
atoms in dealing with chemical problems, but would simply 
accumulate evidence as to the physical circumstance* under 
which chemical combination and dissociation take place, viewing 
these as belonging to the same chus of phenomena as solidification, 
fusion, condenmtloh, and evaporation. They do not even insist 
upon the view that mailer is minutely granular, but m all esses 
of change of state, make calculation* on the basis of work done 
viewing changed “ internal energy ” as a quantity which should 
reappear when the system returns to the initial state. 

A verse, of some historical interest, may appeal to than. Il 
occurs in tn old poem to which I have already referred as being 
connected with tne A'cman dt la Kate, and it expresses nature’s 
protest against those who attempt to imitate her works by the use 
of mechanical methods. The “ argument ” runs thus t— 



A ung tot soffleur sophisuquo, 
(Jui n use qua d art mfchnniqur 


If the “ use of mechanical art ” includes the study of chemistry 
on the basis of the mechanics of the atoms, I may be permitted 
to offer the modem school the following rendenng of nature’s 


An explosion such as is produced when aluminium and oxtdi 
of lead are heated in presence of each other, which suggested 
the reference to the old French verse, does not often occur, os 
in most cases the reduction of the rarer metals by aluminium 
is effected quietly 

Zirconium is a metal which may la so reduced I have in 
this way prepared small quantities of zirconium from its oxidi 
and have formed a greenish alloy of extraordinary strength by 
the ad J i[ion of A per cent, of it to gold, and there are many 
circumstances which lead to the belief that the future of zirconium 



been Justified Aluminium, moreover, retains the oxygen it has 
acquired with great fidelity, and will only part with it again at 
very high temperatures, under the influence of the electric arc in 
the presence of carbon 

[A suitable mixture of red lead and aluminium was placed in a 
small crucible heated in a wind ftimace, and m two minutes an 
explosion announced the termination of the experiment The 
crucible was shattered to fragments.] 

The aluminium loudly protests, as it were, against being 
entrusted with such an easy task, as the heat engendered by its 
oxidation had not to be used in melting a difficultly fusible metal 
like chromium, the melting jiofnl of which is higher than that 
of platinum. 

It is admitted that a metal will abstract oxygen from another metal 
if the reaction is more exothermic than that by which the oxide 
to be decomposed, was originally formed The heal of formation 
of alumina is 391 calories, that of oxide of lead 11 51 calories, so 
that it might tie expected that metallic aluminium, at an elevated 1 
temperature, would readily reduce oxide of lead to the metallic > 


The last experiment, however, proved that the reduction of 
oxide of lead by aluminum is effected with explosive violence, 
the temperature engendered by the reduction being sufficiently 
high to volatilise the lead Experiments of my own show that 



will be brilliant and useful. I have reduced vanadium and uranium 
from its oxide by means of aluminium as well as manganese 
which ib easy, and titanium, which is more difficult. Tungsten 
in fine specimens, is also before you, and allusion will be modi 
subsequently to the uses of these metals. At present I would 
draw your attention to some properties of titanium which are of 
special interest It burns with brilliant sparks in air, and as fc« 
of us have seen titanium tium, it may be well to bum a Httle 111 
this flame [Expenment performed ] Titanium appear* to be, from 
the recent experiments of M Moisnui, the most difficultly furible 
metal known , but it has the singular property of burning in 
nitrogen— it presents, m feet, the only known instance of vivid 
comliustion in nitrogen 1 

Titanium may be readily reduced from its oxide by the aid of 
aluminium. Here are considerable masses, sufficiently pure for 
many purposes, which I have recently prepared in view of this 
lecture 

The other method by which the rarer metals may be isolated 
is that which involves the use of the electrical furnace In this 
connection the name of Sir W Siemens should not lie 
forgotten He described the use of the electnc are furnace 
m which the carbons were arranged vertically, the 
lower carbon liemg replaced by a carbon crucible, and 
m 1883 he melted in such a furnace no less than ten pounds of 
platinum during an expenment at which I had the good fortune 
to assist It may fairly be claimed that the huge furnaces with 
a vertical carbon in which aluminium and other metals ate now 
reduced by the combined electrolytic action and tearing 
temperature of the arc, are the direct outcome of the work of 
Siemens. 

In the development of the use of the electric arc for the 
isolation of the rare, difficultly fusible, metals Moissar stands 

1 Lord RayWfeh tun slues stated that titanium doss art cortUos with 
arson and M Guntr points out that lithium In combining with nitrogen 
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k the front nude. He potato oat 1 that Dpptrez * used to 1849, 
the hou produced by the arc of a poweifcl pile, but Molawrn 
was the ant to employ the ate in such a way as to separate its 
heating effect from the electrolytic action it exerts. Tins he doe* 
by placing the poles in a homontal position, and by reflecting 
tnnr heat into a receptacle below them. He has shown, m a 
retire of classical researches, that employing 800 ampere* and 110 
▼oh* a temperature of at least 3500° may be attained, and that 
many metallic oxides which until recently were supposed to lie 
irreducible may be readily made to yield the metal they contain ■ 
A support or base for tne metal to be reduced Is needed, and 
this is afforded by magnesia, which appears to he absolutely 
•table at the utmost temperatures of the arc An atmosphere of 
hydrogen may be employed to avoid oxidation of the reduced 
metal, which, if it is not a volatile one, remains at the bottom of 
the crucible almost always associated with carbon—forming, in 
Act, a carbide of the metal I want to show you the way in 
which the electric furnace is used, but unfortunately the re 
Auctions are usually very tedious, and it would be impossible to 
actually show you much if I were to attempt to reduce liefore 
you any of the rarer metals, liut os the main object is to show 
you bow the furnace is used, it may be well to Ml some silver at 
a temperature of some 1500°, and subsequently (0 nu.lt chromium 
hi the furnace (Fig a). This furnace consists of a clay receptacle, 
A, lined with magnesia, » A current uf 60amperes and 100 volts 
is introduced by the carbon poles, <, < , an electro-magnet, u, u 
pnivuied to deflect the arc on to the metal to he milted | Hy 


will render still greater services? My object in this lecture is 
mainly to introduce you to there metals, winch hitherto few of 
us have eter seen except as minute cabinet Specimens, und we 
ore greatly indebted to M Moissan for rending us beautiful 
specimens of chromium, vanadium, omnium, sircomum, tungsten 
molybdenum, and titanium [There were exhibited J 

The question naturally arums Why it the future of their useful 
ness so promising ? Why in they likely to render better service 
than the common metals with which we have long been familiar 5 
It must lie confessed that ns yit we know but little what services 
these moats will render whin they stand alone j we have yet to 
obtain them in a state of purity, und have yet to study their pro 
perties, lait when small quantities of any of them are associated or 
alloyed with other metals, thire is good reason to believe that 
they will exert a viry jxiwcrful influence. In order to explain 
this, I must appeal to thi pliysK.nl mithtsl of inquiry to which I 
have already referred 

ft IS easy to test the strength of a metal or of un alloy, it is 
also easy to determine its elect nail resistance If the mass stands 
these tests well, its suitability for certain purposes is assured, 
hut n subth method of investigation has Imen afforded by the 
result* of n research entrusted to me l>y a eomnutle-e of 



fe of the are and uf the 

. ,-- For this (Xirpuse it 

was found convenient to make the furnace much deeper than 
would ordinarily be the case ] 

It must nut be forgotten that the use of the electric are bet ween 
earbon poles renders It practically im|s»jub)e to prepare the rare 
metals without as so ciat ing them with carbon, often forming true 
carbides, but it is possible in many cases to separate the carlwn 
*7 subsequent treatment Moissan has, however, opened up a 
vast field of industrial work by placing at our disposal practically 
all the rarer infusible metals winch may lie reduced from oxides, 
and it is necessary for us now to consider how we may best enter 
upon our inheritance Those members of the group which we 
have known long enough to'Sppreciate are chromium and man 
aaneae, and three we have only known free from carlion for a 
rew months. In their carburised stale they have done excellent 
service m connection with the metallurgy of steel, and may we 
not hope that vanadium, molybdenum titanium, and unuiiuni 
> Am dt {.him ti dt /‘M voL i* 18*. p. 365 
* £ ?* ** ? "Mti vo* kwx. 1849, p. 48 545, m 
•Tka principal memolre of MMoilsujwill be found m the Itm/hi 

-■*» , *9fi P-*°3* » voL exri. <893, pc. 347, 349,549, *»« 

<• »%4. PP. is, eft 9JSt voL c« iSsi, P- 
i t or the meals he aes Isola t ed are uranium. 

bn b an’ bHportanTjs^cr^lwh^m'oii'thevariou, fcrmaof the 
pe in the A m dt t him et it Phft y uoL it 1895, p. *St 
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the Institution of Meahanicul 1 nguieers, oxer which l)r 
Vndersun, of Woolwich, presides We cun now gather 
much information as to the way m whieh 3 mass of metal 
has arranged itself during the cooling from a molten condition 
which is the necessary step 111 fashioning it into a useful form , it 
is jsissihle to gam insight into the way in which a molten mass 
of a metal or an alloy, molccutarlv settles itself down to its work 
so to speak, and we can form conclusions as to its (irolxible sphere 
of usefulness. 

The method is a graphic one, such as this muliciicc is familiar 
with, for Prof Victor Horsley has shown in 11 masterly way (hat 
traces on smoked paper niny form the record of the heart s nrimn 
under the disturbing influence caused by the inlrusion of a Isillcl 
into the human body I hope to show you by similar records 
the effect, which though disturbing is often for from pre 
judicial, of the introduction of a small quantity of n foreign 
element Into the “system" of n metal, anil to justify a 
statement which 1 made earlier, os to the applicalahly of 
physiological methods of mvesbtptfon to the stuclv of metals. 
In order that the nature c>f this method may be clear, U 
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must Id. ruin mix.rod that if a thermometer or a pyrometer, an 
the case nut) Ik, is plunged into a mass of water or of molten 
metal, the temperature will fill continuously until the water or 
the metal begins to liecome solid j the temperature mil then 
remain constant until the whale mass is sotid,'when the down 
ward course dr the temperature is resumed. This little thermo 
junction is plunged into a mass of cold } an electric current Is 
m popular language, generated, ana the strength of the current 
is proportional to the temperature to which the thermo junction 
is raised, so that the spot of light from a galvanometer to which 
the thermo (unction is attached enables us to measure the 
temperature or, t*y the aid of photography, to record any 
thermal changes that nut) occur in a heated mass of metal or 
alio) 

It is only net Lssarv for our |wrposo to use a portion of die long 
sihIc ami to make that portion of the scale movable Let mi 
try to trace liefore )ou the curie of the freezing of pure gold It 
will be necessar) to mark the position occupied b) the motalile 
spot of light at regular intervals of time during w hich the gold is 
near 1045*, that is, while the metal is becuuiuig solid tier) 
time a metronome lieats a second, the white screen A (Fig 3), a 
sheet of jxiper will lie raised a definite number of inches liy the 
gearing and hnndlt, B, ami the lxwltlon sucresstiel) ocoujucd li) 
the spot of light, t, will lie intuited b) liand 

\ ou set that the lime temperature curve x , y, so traced is not 
inntimious The freezing jaunt of the metal is very rlcnrk 
marked by the horizontal portion If the gold is very juire the 
angles are sharp, if it is impure the) are rounded If the 
metal had fallen licluw its freezing point without actunll) lie 
coming solid, that is if supcrfiuuon or surfusion had occurred 
then there would lie ns is often the case a dip where the freezing 
begins, and then the temjieralure curve rises suddenly 

Tf the metal is tllnyvd with large quantities of other metals, 
then there nun Ik. several of these freezing points, as successne 
groups of alio) s fall out of solution The rough diagrammatic 
method IS liot xidficiently delicate to enable me to trace the 
MilKirdinalt |H>inU(jWrt the) are of vital importance to the strength 
of the metal or alloy, and photograph) enables us to detect them 
readily 

Take the i-ist of the tin rop)wr senes )ouwill see that ns 
a maw of tin copiier alluj tools, there are at least two distinct 
freezing points At the upper one the main mass of the fluid allot 
became solid at the lower, some definite group of tin ami copper 
atoms fall out the position of the lower point depending U|K>n 
the composition of the mass 

(To b, loutnun / 1 
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'I'lIE ordinary spring meeting of the Insliliition of Meehanual 
4 Engineers was held on Wednesday and b nda) tuning of 
Inst week, April 24 and 20, the I’rexitloiit IW Alexander H 
W Kenned), IKS occupying the vhair both evenings The 
following was down on the agenda of the meeting Adjourned 
discussion on Captain 11 KinTl Sankcy’s paper on " lioienung 
of Steam Engines by 1 hrotthng and b) \ unable Expansion ', 
the “ Third Report to the Alleys Research Committee,” b) Prof 
W C Roberts Austen, C B , J* R S> , “ Appendix on the b Uni 
motion of Impurities during the Jfrocess of making ‘ Besl Selected ’ 
Copper," by Mr Allan tlihb “Appendix on the ibrometnc 
b xaminnlion of the Alloys of Cojijier ami Tin,” b) Mr Allred 
Stansfield 

In the discussion ou Captain Sankeys pa|ier a number of 
members spoke As a general result it may lie staled that the 
position taken by the author in his paper was supported, viz 
that for certain purposes, governing by means of the throttle 
valve was to be preferred , whilst under other conditions variable 
expansion governors would have advautages over the other 
method Captain Sankey 111 his contribution impartially discussed 
both systems, and his paper mat la taken as a good model of 
what a memoir of the kind should he, no undue bias lie mg shown 
on either side 

The report of I’rof Roberts Austen was perhaps of even 
greater interest than those which have preceded it, whilst the 
two appendices of Messrs, lobb and Stansfield discussed 
important practical details. A request had been msde that the 
investigations <if Warburg ami legetmeier on molecular porosity, 
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and their observations on the “ Electrolysis of Class” 1 should be 
repeated It will be remembered that atoms of sod him were 
made to pan through glass at a temperature of aoo° C under the 
influence of the electnc current lithium atoms were then made 
to follow along the tracks or molecular galleries left by the 
sodium, the hthium having a lower atomic volume and weight 
than the sodium When potassium, having a higher atomic 
weight and volume, was substituted it was not found possible 
to trace out the sodium. We are thus, the author laid, 
confronted with a molecular porosity which can in a sense 
lie gauged, and the mechanical influence of the volume of 
the atom is thus made evident It will alto be evident 
that there is a direct connection between the properties of a 
mass and the volume of its atoms The results previously 
obtained were entirely confirmed and somewhat extended in the 
experiments the author had undertaken The septa, or dividing 
' partitions, in these fresh experiments, were made mostly of 
soda gloss, of which thick bulbs were blown from barometer 
1 tulie In most of the experiments the glass was electrolysed, using 
mercury anti an amalgam of some metal as cathode and anode 
1 respectively The temjierature was from 250" to 350* C The 
electromotive force employed was 100 volts, and the current in 

of an ampere, and was sometimes as high as one fiftieth of pn 
ampere When tht glass bulbs were employed they soon liecamt 
tracked, and the fret passage of the current fused the ghus, 
forming a well rounded hole In each experiment a safety 
| fuse was placed in senes to stop the current in case ol 
lireakage In ex|iennients in which sodium amalgam had 
I lieen placed in the bull) and pure mercury outside, sodium 
I ]wsscd into the mercury to the extent of o 03 gramme 01 
1 0 46 grain In one expcnmenl which lasted eighteen hours 

I the amount of sodium found in the mercury wax O 0131 gramme 
or o 2022 gram 1 he quantity of electricity which passed 
through the glass was measured by the aid of an electrolytu 
1 cell placed in sines in which copper was deposited to the 
amount of o 0206 gramme, or o 3179 grain Calculating the 
number of roulomlis of electricity passed liy means of the 
electrolysis of glass the mimlar 5$ is found, ami by the electro 
lysis of cop|>er sulphate, 62 thus showing, as well as a rough 
approximate experiment could that the possnge of sodium into 
the mercury follows the ordinary law of electrolysis It ix 
doubtful whether the sodium from the unudgam actually pene¬ 
trated right through the glass, lait there can lie no question 
that it replaced a considerable proportion of the sodium which 
the glass contained An attempt to pass yntnssium through 
the same glass failed (.mid was then used both in the form of 
unudgam and dwsnlvctl in metallic lead, but m the Utter case 
the temperature employed was, of course, higher No geld 
was found to have been transmitted through the gloss , hut the 
glass employed became coloured bv gold, and minute spangles 
of the metal were found embedded in it The same result was 
olitained when copper was used as an amalgam and in this 
case minute nodules of copper were deposited 1*.low the surface 
of the glass, an effect which is highly suggestive in connection 
with the formation of mineral icins by earth currents Sodium 
amalgam placed m a bulb and surrounded with mercury, bat 
with no current, gave negative results, showing that simple 
diffusion did not pUy any important part in the results obtained. 
The fact that a current passes at all through glass is a proof that 
electrolytic action has taken place, so that, even if a metal be 
not actualh transmitted through glass, the passage of a current 
indicates that sodium, potassium, or other metallic constituent 
of the glass, must be leaving it and is protably replaced by one 
or more of the metals in the metallic hath which constitutes the 
anode 

The author next referred to an addition made to the recording 
py rometer by means of which increased sensitiveness was ob¬ 
tained The galvanometer, which affords the means of measur¬ 
ing the tenqieraturos of the masses of metal or alloy under 
examination, may occupy one of two positions, it may either 
he nearer to the slit through which the ray of light fells upon 
the photographic plate, or it may lx. further away from it. It 
will be evident that two galvanometers may be used simul 
taneously, with the light from their respective mirrors playing 
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1 (lit upon the photographic plate The further 
n have a roach lower teriitance, and corue 
cv, than the nearer one, »o that, while the 
the moving acnritaed p'‘ ' " 

t represent a range of t« 


„___ _ m ... _„ teraperat . 

tjoo degrees, the line traced by the mirror of the further gal 
vanooreter should represent only one tenth of this. The angular 
-deflection of the nearer mirror would not exceed the limits of 
the sensitised plate, while the mirror of the delicate galvanometer 
might traverse a far larger range Both galvanometers would 
he connected “In parallel” with (he same thermo-junction ; and 
sibvkmaly any portion of the extended range which it was dear i 
4»ble to reflect on the sensitised plate coukf easily be caught l>y a , 


whole of the cooHng curve could -- , - „ — 

leta delicate galvanometer, while only the portion greatly magni I 
flod would be recorded by the mirror of the more delicate gal 1 
variometer The first curve derived from the lean delicate 1 
galvanometer would serve ni a “calibration curve” for that 
afforded by the other galvanometer 

By means of diagrams exhibited on the walls of the theatre, 
a lame numtier of cooling curves for electro-iron were shown, 
care being taken that the iron was exceedingly pure The points 
of recalesccnce were well shown on these curses, which may 1*. 
studied with interest in the 1 rauratturns of the Institution, is j 
tearing on the question of allotropy of iron, which has already , 
Ixen fully discussed in a former report The cooling eune of ail j 
alumlnlum-coppcr alloy was also given This was the alloy 
containing 6 per cent of cornier, used by Mr Yarrow in the 
construction of torpedo 1 suits for the French (.overUmenl Two I 
freezing points were shown, one due to the main mass, and the 
■other at a lower point due to the copper associated with the 
The pyroillitric examination of iron-aliiminium 


shown 

One feature that may be notices! however, was that the freer 
ihg point of iron alloyed with, say, one per cent of aluminium, I 
Is but little lower than that of iron itself, that is to say, the I 
melting point of nearly pure iron is only slightly lowered by u 
situkll addition of aluminium Osmond had already shown that 
aluminium does not produce any considerable lowering of the 
freezing point of cast iron , and the usually ai ceptcd idea that 
cast Iron or steel containing aluminium Is very fusible, must Is? 
due to the fluidity of the metal when it is melted. 

Another interesting point was that the samplei of alloys used 
m these experiments were kept for some months before being 
analysed, and It was found that during this time those which 
contained from 40 tote percent of aluminium had spontaneously 
disintegrated, and had fiillen to powder The powder was not 
oxidised, but consisted of clean metallic grains, probably result 
uig from chemical changes which had gradually taken place m 
the solid alloy Whether the iron and aluminium were in u state 
of solution or were chemically combined when molten, there can 
he little doubt that they are so combined in the metallic powder, 
as attempts to re melt this powder have proved unsuccessful, which 
points to the formation of an infusible 1 nmpnund 

Some experiments made by Mr Thomas Wnghtson to ax- 
certain whether the welding of iron is attended with a fall of 
temperature, aa is the case in the regelatkm of ice, were next 
described. The welding was done by means of electricity anil 
observations were taken by means of the pyrometer formerly 
described The results have been communicated to the Royal 
Society, and tend to show that the welding of iron and the 
reflrisuon of ice are analogous phenomena, a jxunt of no small 
theoretical importance 

In his last report the author*'had called attention to the fact 
that M AtkW Le Chattier had suggested that the prejudicial 
action of an dement m due to its forming a fusible compound 
with the metallic mass In which it is hidden 1 while, on the other 
head, the presence of sn element which forms an infusible com 
pound with the mass, promotes the formation of a fine gram and { 
imparts strength The author did not wish it to be supposed, 
however, that the action of the added element is due solely to its 
infasMitv, or to its power of forming a fusible compound with a , 
portion of flie mass which contains it 1 for esses are numerous 
in flxpfamatkm does not apply In this connection j 
ade long ago by Kmuult Pictet (Ctmfdes rttuha , j 
>--*■>-? ~Zt el w # 1Vd«enil ronufrlera 1 


tkm He urged that there must be a connection between tin 
melting-points of nit tnls and the periodic law of Mendelfeff, for 
he showed that for all metals there Is a simple relation between 
their atomic weight the amplitude of the hum-mint of their 
molecules under the influent e of heat, and their melting point 
Pure metals with high melting points—such as platinum, iron, 
copper, and gold-are comparatively strong, and, conversely, 
metals with low melting points— rifig, lead, cadmium, htemuth, 
and tin are relatively weak Vfetib with high m ‘ ‘ 

must necessarily lie coherent mid tenacious, because_ 

required to dnve their molecules apart in reducing thei 
liquid mobile state in whn h the molecules have very » 
hereoce, and therefore at ordinary temperatur— — 

must lie applied to overcome the inhesion of the .. 

break the mass. Conversely, 111 inelnlx with low melting points 
a small elevation of temperature will overcome the molecular 
inhesion, and render them liquid that is, will melt them Such 
metals will be weak, the author continued, localise if little heat 
is required to melt the metal, less fon e will la needed to tear it 
apart Hence melting point mid tenacity are clearly eonnected 
The absolute temperature of the melting point of a metal most la 
closely connected with rts atomn volume, Ixcause the former is 
inversely proportional to the rate it whxh the amplitude of the 
use illations of the moleeule-s 1111 reuses with temperature and the 
rate of increase of amplitude at any given Icnqarature is obtained 
by multiplying the ordinary thermal coefficient of linear expnn 
aon by the cube root of the itomie volume 

Prof Roberts- Vustcn here pointed out that the recuit work of 
Dewar and h Icmmg {Phtloutphunl Jfagn-iih, \ol xxxiv 1892 
la 326) la-ars directly on this question They enqdnyed very 
low temperatures, anti show that at the alwolule zero of tempem 
ture pure metals would prolmbly offer no resistance to the passage 
of an eleclne current, hut that the electrical resist! nine of alloys 
tloes not dmunish so rapidly with the lowering of temperatnre 
as in the rase of |xire metals l’rof Dewar (PrtxecdtH/p of the 
Royal Institution, \ol xtv purl 2, 1895, p. lib** shown, more 
over, that the tenaeily of purr metals and'nriloys is greallv 
increased by extreme told- that is, by the closer approximation 
of their moleuilcs, and this afiiirrls ulthtionnl evidence llml 
metals liccome stronger at tenqienitures which are further xntl 
further removed from their melting (minis. 

1 hL discussion on this paper wax of a somewhat lunef nature 
the reading of the report and the appendices, together with the 
carrying out of certain experiment* and illustrations, taking 1 
considerable time. Mr vVrightson also explained at some 
length his welding experiments, whieh, ax stated have been 
pbued lx fore the Royal Society 

I’rof tioodman, of Leedx, gau some interesting (nrticulars of 
the work upon which be has been engaged during the last two 
years in conneetmn with nnti friction alloys, lie had discovered 
that these sulwtancesmust always rontain a metal of high atomic 
volume, and there seemed to lx a direct ronnet turn lsrlwceii the 
efficiency of the anti friction of illoy and the atomic volume of 
•me of its < oiistitucnls. If the atomic vuluiue of the alloy were 
small then the friction was enormously increased, Isit with high 
atomic volume it was reduced I le had (Hisluced an anti fra turn 
metal which winild withstand a pressure of two tons to the square 
inch when running at 550 revolutions per minute, the Uiiqxrature 
being 140 , that was a very remarkable result for a white nutnl 
The alloy used had a higher atomic volume Ilian Issinuth 1ml he 
was not at liberty then to state the nature of the sulwlancc 1 le 
wished, however, to impress the 1x1 easily of alwolule purity, or 
that if there were any inqmritics, they should lx of high atomu 
volume 

Mr Blount, in referring to the author s remarks on the ilectru 
lysw of glass, and the fin t that potassium woukl not follem 
sodium and lithium, said he wimld he glad of an explanation 
why gold, which had a lower atomic voluini than sodium, should 
not nave traversed the “galleries left in the glass by the 
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report what m the effect, if an>, of food denned It 
iberculocu animal* on hummi health, awl if prtjtiuu ml, what 
are the circttmrtancc* ami condition* with regard to thi tulur 
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cukms in the animal which produce* that effect upon man 
I-ord Basing was the chairman, and the other vommimionen 
were l*roT O T Brown, Sir George Buchanan, Dr G F 
Payne, and i'rof. Hurd on Sand croon. After the death of Lord 
Baidiw, in Ofctober lairt, the commission wa* reorganised with 
Sir George Buchanan as chairman The report of this com 
mission, u|Nm the evidence jpd experimental inquiries received 
since the appointment of tf* original ctwmmhlton five yean ago, 
was presented to Parliament last week. The general result* of 
the inquiries instituted liy the com ml scions in connection with 
the matter refe rred to them, will be found in the subjoined 
summary appended to the report:— 

“ We have obtained ample evidence that food derived from 
tuberculous animals can produce tuberculosis in healthy animals. 
The proportion of animals contracting tuberculosis after open 
mental use of such food is different in one and another class of 
animals; both camtioni and herbivore are susceptible, and the 
proportion is high in pigs In the absence of direct experiments 
on human subjects we infer that man also can acquire tuber 
culosis bj feeding upon materials derived from tuberculous food 
animals. The actual umount of tuberculous disease among 
certain classes of food animals is so large as to afford to man 
frequent occasions for contracting tuberculous disease through 
his food. As to the proportion of tuberculosis acquired by man 
through his food or through other means we can form no 
definite opinion, liul we think it probable that an appreciable 
part of the tuberculosis that affects man is obtained through hi* 
food The circumstances and conditions with regard to the 
tuberculous in Ifie food animal which lead to the production of 
tuberculosis in man arc, ultimately, the presence of active tidier 
culotis matter in the food taken from the animal and consumed 
tw the man in a raw or insufficiently cooked state Tuberculous 
disease ik observed most frequently in cattle and in swine It is 
found far more frequently in cattle (lull grown) than m calves, 
and with much greater frequency in cows kept in town cow 
Tunisia tlbtn in cattle fafed for the express purpose of slaughter 
TuhercuVtes matter Is but seldom found In the meat sulutonce of 
the cai&se j It Is principally found in the oroans, membranes, 
and glands. There is reason to believe that tuberculous matter, 
when jwnsent In meat sold to the public, is more commonly due 
to the contamination of the surface of the meat with material 
derived from othfcr diseased parts than to disease of the meat 
itself The same matter is found in the milk of cows when the 
udder has become invaded by tuberculous disease, and seldom or 
never when the udder it not diseased Tuherculnui matter in 
milk is exceptionally active in its operation upon animals fed 
either with the milk or with dairy produce denied from it No 
doubt the largest port of the tuberculosis which man obtains 
through his food is by means of milk containing tuberculous 
matter The recognition of tuberculous disease during the life 
of an animal is not wholly unattended with difficulty Happily, 
however, it can in moat case* be detected with certainty in the 
udders of milch cows. 1‘rovided every part that is the seat of 
tuberculous matter be avoided and destroyed, and provided cart 
lie taken to save from contamination by such matter the actual 
meat substance of a tulierculoua animal, a great deal of meat 
from animals affected liy tuberculosis may he eaten without risk 
to the consumer Ordinary processes of cooking applied to 
meat which has got contaminated on its surface are probably 
sufficient to destroy the harmful quality They would not avail 
to render wholesome any jscci of meat that contained tuber 
culoua matter in its deeper parts. In regard to mdk, we are 
aware of the preference by Fnglish people for drinking cows’ 
milk raw—a practice attended by danger on account of possible 
contamination by pathogenic organisms. The boiling of milk, 
even for a moment, would probably lie sufficient to remove the 
very dangerous quality of tulierculous milk We note that your 
Majesty's gracious commands do not extend to inquiry or report 
on administrative procedure* available for reducing the amount 
of tuberculous material in the food supplied by animals to man, 
nnd we have regarded such questions as being beyond our 
province " 


T>Y tlje kindness of the Secretary of the Australasian Asao- 
** option for the Advancement of Science, we have been 
favoured with a complete account of the proceedings of the late 
meeting at Brisbane The Hon A. C. Gregory, C M (•, the 
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president of the Meeting, took as the subject of his addrsm 
“ The GeognpjucffHistory of the Australian Continent daring 
its successive Phases of Geological Development” The subject 
afforded Mr Gregory an opportunity for putting on record the 
knowledge he has nuned from personal inspection of a huger 
proportion of Australian territory than has been explored by any 
other investigator We art glad to be able to give the text of 
his address. 

Primary Conuitiov and Form ov Land 
In dealing with the geological histoiy of Australia, it ts con* 
lenient to refer to the groups of formation, as the scope of this 
address is insufficient for the separate consideration of the cora- 

R : members of each group which has taken prominent part 
geographical establishment of sea and land. Lake all 
histories of remote events, the evidence of what was the primary 
condition and form of the land u necessarily of very limited 
character, but some evidence doe* remain for our guidance. 
The earliest indications of the existence of land within the hunts 
of the present Australian continent consists in the fact that many 
of the more elevated summits arc composed of “granite,’ which 
is certainly the oldest rock formation with which wi are ac¬ 
quainted. 

It 1* here necessary to state that the term granite is used to 
indicate ancient or continental granite, and that the granitoid 
rocks, which are so closely allied in lithological aspect as to pass 
under the same designation but are really intrusive masses of 
more recent date, even os late as the Permo-carboniferous 
period will he termed intrusive granite Now the higher portions 

of the granite ranges show no superincumbent strata, while 
sedimentary beds fold round their flanks in a manner which 
indicates that the edges of these strata were formed near the 
margin of an ancient sen, above which the more elevated masses 
of granite rose as islands. As an instance of this early existence 
of land, we find on the present east coast that the granite tract of 
New Y ngland is flanked by Devonian slates and marine beds 
of spinfcr limestones in positions which indicate that their 
deposition was in an ocean of at least 3000 feet in depth, above 
which the granite mountains rose to an elevation of2000 feel 
Adopting similar evidence as a basis for the estimation of the 
area of land at this earlier date, it appears that there existed a 
chain of islands extending from Tasmania northerly along the 
line of the present great dividing range, between the eastern 
and western streams nearly to Cape York, a distance 
of about aooo miles, anti with a breadth seldom ex 
coed mg 100 mile*. In Western Australia a much broader 
area of dry land existed in the form of a granite tableland, the 
western limit of which, commencing at Cape Lecuwm, extended 
north for 600 miles with a straight coast line rising 500 feet to 
1000 feet abate the ocean This land had a breadth east and 
west of obouL 200 miles, but its eastern shores were comparatively 
low and irregular, with probably detached insular portions, more 
especially on the northern side, as the stratified rocks in which 
the West Australian gold mines arc worked have an exceedingly 
irregular outline where they oierlay the granite Between these 
eastern islands and the western land, there probably existed some 
granite peaks which rose aliove the ocean, but tne evidence is 
that they were not of important area, and principally located in 
the northern part*. Thu remainder of the jiresenl continent wa* 
covered by an ocean gradually increasing in depth from the 
western land to the central part, and great depth continued to- 
the shores of the eastern islands. 

Sedimentary DEPosin* 

The next step in our history is that the natural decomposition 
of the granite, noth terrestrial and marine, supplied material for 
sedimentary deposits, and we find a senes of imperfectly strati¬ 
fied gnt rocks, together with schists and slates, the former the 
results of the deposition of the Conner drifts, and the latter the 
more gradual deposit of the finer particles. These rocks, which 
are classed as Laurenlion, Cambrian, and Silurian, did not ex¬ 
tend fer from the eastern islands, and are principally developed 
in Queensland to the north and in Victoria to the south, but, 
being of marine formation, they dal not then materially affect 
the geographical configuration, though they are important natures 
of the present tune, and are the chief sources of our tin mines f. 
and silver, lead, and copper alio exist in sufficient quantity to 
afford prospect of future industrial success. There is also a 
marked characteristic m the abundant occurrence of fluor spar, 
which is an exeeedmgiy rare mineral in the later formations. 
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while gold does not occur in important quantity except u its 
upper or Silurian strata in Victoria. Jtqtr Zumantoum (iat 
17* arf S,, long 144* 30" E ) there are interesting developments 
of these rocks, which now form steep ranges with flat bottomed 
valleys, in which coralline limestone of the Devonian period rests 
anco n formaMy, and in places rises abruptly several hundred feet, 
presenting the form of ancient coral recta, such as now exist on 
the great Barrier Reef*. In firet, they indicate that at some re 
mote time a passage existed from the east coast to the southern 
part of the Gulf of Carpentaria, under similar conditions to those 
of the present Torres Straits, and that the subsequent elevation 
of the land has now placed it more than 500 feet above sea 
level This description of the present state of these rocks is, 
however, a digression in regard to geological sequences of the 
early period 

Mors Favourable Conditions. 

The Cambrian and Silurian period was succeeded by the 
Devonian, during which there is little evidence of any great 
variation in the limits of the sea and land, but organic remains 
show that the conditions were becoming more favourable for the 
development of marine life. The rocks consist principally of 
fine-grained slates, which must have been deposited in a deep 
sea, and in some places the now visible sections indicate a thick 
nem of 10,000 feet 

The upper strata connected with the Devonian senes have 
been classed by geologists as belonging to the Permo-carbum 
felons, on account of the marine fossils which have been found 
in the Gym pic senes of rocks. Some difficulties, however, arise 
in regard to the identification of Australian rocks with those of 
Europe on the sole basis of the occurrence of nearly the same 
species of molluscs, and it may lie remarked that in Central North 
America the appearance of fossil molluscs and plants, which 
would in Europe indicate a definite horizon, often occurs in 
rocks which lithologically and stratignaphically are of an earlier 
<late, and the same conditions of the earlier appearance of species 
and genera seem to obtain in Australia, and if ultimately estab¬ 
lished would clear away many of the existing difficulties in the 
comparison of Australian and American foods with those uf 
Furope Accepting the classification of the Gymptc rocks ax 
Permo-Carboniferous, there was no important alteration m the 
geographical limits during the Devonian penod, or in the earlier 
Pcrmo-carboniferous Gympie lieda, but shortly after this there 
were very decided variations in both the area and altitude of the 
land. The whole of the present continental area was raised 
sufficiently to lift large portions of the previous sea bottom above 
its surface The principal elevation wax on the eastern coast, 
where the rise must have been several thousand feet, while on 
the west it was less pronounced, though the area added to the 
land appears to have included nearly the whole of what is now 
Western Australia. And in regard to the intervening space be 
tween it and the eastern ranges there is only the negative 
evidence, of no later marine deposit* to indicate that it also was 
above the ocean Although the general elevation of the conti 
nent appears to have been quiescent in the western and central 
parts, there were violent disruptions on the eastern coast, ami 
the strata were apparently crushed by a force from the east which 
lifted them into a senes of waves showing the faces of dislocation 
to the east and strata sloping to the west, the most easterly wave 
being near the present coast line, and the succeeding waves more 
gradual as they recede to the west, both in angle and height, 
until they merge into the level of Central Australia It is also 
probable that the South Australian range was also the result of 
this compression, causing the strata to rise m abrupt masses on 
an axis nearly north and south It was at this stage of disruption 
and elevation of strata that the more important auriferous 
deposits of both the eastern and western parts of the continent 
were formed, and these may be divided into two classes—true 
fissure veins, or lodes, in whffiMhe deposits of ore are found filling 
fissures in the slate strata, and generally nearly vertical, and floors 
of ore which occur in sheets dipping at a less angle from the 
horizontal than the vertical, the including rock being of crystal 
Hue character, being, in fact, intrusive granites. The dip of these 
sheets of ore is in tne directum of the huge dykes of intnunii 
rock in which they occur 

Auriferous Deposits in Lodes. 

There was not only great disruption of the strata, but igneous 
rocks forced themselves into the fissures m the sedimentary beds. 


confusion, as beds of slate may be traced through the transforms 
Don of then sedimentary character, by the reciystallisation of 
their component elements into diorites having that peculiar 
structure of radiating crystals which usually characterise rocks of 
volcanic origin \s regards the aariferous deposits in the*, 
lodes, it appears that first simple fissures were Hied with water 
from the ocean or deep-seated sources | but in either case the 
powerful electric currents which ntfollmiiilly traverse the earth's 
surface east and west mu rciiauS* at the lines of disruption, 
and electric action being developed, the mineral and metallic 
salts ra the water in the fissure and the adjacent rocks would lx 
decomposed, and the constituents deposited as elements, such as 
gold and silver, or as compounds, such as quartz, cakapar, and 
sulphide of Iron, all which were in course of deposit at the same time 
as the angles of the crystals cut into each other There have been 
many speculations as to the source from which the gold was de 
rived, but that which best aa onls with the actual conditions is that 
the metal exist sin very minute quantities in thd mass of the adjacen t 
rocks, from which it has been transferred Ihroimh the agency of 
electric currents and the solvent action of alkaline chloride*, 
which dissolve small quantities of the precious metals, ami would 
be subject to decomposition at the places where fissures caused 
greater resistance to the electric current One remarkable cir 
cu instance is that the character of the rocks forming the sides of 
the fissures has an evident influence on the richness of the ores 


only 

Queensland’s Tkstimonv 
In (>>eeiisland, Gympie afford* u , 

fissure lodes. In some, large masses of rock have fallen into the 
fissure before the ore was deposited, and have formed what 
miners term “ bones,” where the lode splits into two thin sheets 
to again unite below the fallen mas*. Tne Mount Morgan mine 
may alio be cited as a case where several ^ssurc lodes rise to the 
surface in close proximity The ore was originally an annfcrous 
pyrites, but the sulphide of iron was largely decomposed, leaving 
the gold disseminated through the oxide 01 iron. In other case* 
the sulphur and iron have both been dissolved O '* — J ' r ~ 
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which occur in the intrusrve granites, appear under conditions 
differing from the true lodes in sedimentary rocks, os the lntrusiv, 
granitoid rock forms dykes which fill fissures in the older true 
granites, and also cut through the sedimentary slates It hear* 
evidence of intrusion in a state of fusion, or, at least, in plastic 
condition and subsequently crystallised, after which there has 
been shrinkage, causing cavities as the sides of the dyke were 
held in position by the enclosing rock The vertical shrinkage 
being greater than the horizontal, the cavities were nearer the 
horizontal than the vertical, and being afterwards filled with ore, 
formed what are called “ floors,” oijc characteristic of which is 
the tendency to lenticular form, or a central maximum thickness 
with thinner edges. The Charters Towers goldfield exhibits a 
good illustration of this class of auriferous intrusive granite 
Here the intrusive granite appears as a dyke of great thickness, 
exceeding a mile, with a length of twenty mile*, the rock is 
well-crystallised quartz and felspar, with very little mica or 
hornblende One shaft has been sunk 2000 feet to a floor showing 
gold, and similar to the flours that outcrop on the surface The 
dip of these floors is north, about 30 degrees from the horizontal, 
and the strike across the direction of the dyke There are 
however, no good natural cron sections, as the waleacouraes are 
small, so that the length and breadth have to be Miniated to 
some extent by the character of the soil derived from the 
decomposed rock, it being more fertile than that'of the other 
rocks in the locality The exploratory shafts which-have been 
sunk are in positions selected for the purpose of reaching knows 
sheets of ore at greater depth, or under the impression that the 
ore deposits were true fissure lodes, and would have extension ta 
the direction of the discovered outcrops, and therefore not 
* ’ * ’ to extend our knowledge of the auriferous deposit*. 

i.e of the occurrence of auriferous 
valley of the Brisbane River, near 
Eskdale, where a granitoid dyke, fifty yards wide, ents through 
a slate hill for t distance of three miles, and in places shows thra 
sheets of quartz containing gold , the strike is at right angles to 
the length of the dyke, and the dip is 30 degrees, home of the 
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quartz sheet* have been traced across the dyke to Within an inch of 
the date which encloaesit, tail there is no traceof any variation in 
the sedimentary dale opposite the end of the quart/- A small 
watercourse cuts through the dyke and exposes arsenical pyntes 
and iron oxide, with small particles of gold A more nccessNc 
instance of tnuriwve granite is exposed in the cutting for the 
Irywash of the Brisbane Waterworks, at Enoggera, where the 
igneous rock has intruded {gtween the strata of the slate 

l'KRMO 1 ARBOMMtROUS Kill KS 

f roni the middle to the close of the Per mo-carboniferous period 
the dry land teemed with vegetation, of which the Lepido- 
<lendron was a conspicuous type, along the eastern division, fur 
1 hough this plant was most abundant in Queensland, it is also 
louiid in Victoria, and on the Philips River, in West Australia, 
when. Ihe later JVrme-cartioniferaaa rocks are found on the smith 
coast, extending from Alban) eastward to Israelite Bay, forming 
the Stirling Range, with an elevation of 3000 feet, the Mounts 
Barren, and Russell Range The age of these rocks is 
determined by the occurrence of lame fragments of carbonised 
vegetal mi, the aspect of which cioaelv reseniMe Lcpidodoj) 
dnm stems This formation 1* limited to tin- const district, 
as, at a distance of fifty miles inland, the gianitic plateau is 
reached with its partial colouring of Devonian states On Ihe 
northern coast the Penno-carbonlfewms rocks are developed in 
the valley of the Yiclo«a River for a hundred miles from the 
sea Also on the Kimberley goldfield, to the smith west of 
Victoria 

GKOCRAUIIIAI EtiATMtfcx. 

The geogra|>hical features of this ]ienod appear? to have liecli 
a continent somewhat similar in form to that of the ]ircsi.nl 
Australia. There was an elevated range along the east coast 
which attracted moisture, and a climate favourable to vegetation 
and also by rapid, degradation of us narks supplied suitable soil 
for tropical growthv The central interior was not favoured b) 
>uch a climate and there are few traces of cither dejvusit or 
dcnudatioa , The western interior ciqoyed a moderate rainfall 
and the detritus was carried down towards the north and south 
« oasts, where it was demented in regions where the carl wmferoux 
flora flounslicd, though not to the sanje degree as in fast 
Australia where it laid the foundation of the great coalfields of 
Vew South Wales and Queensland 

b tIRl Htk 1* 1 KV At KIN Ol CoMIRRM 

About the end of the ltaluxvzou or the commencemenl of the 
Afesoxoic ismods there apivears to have lveen a further elevation 
of the continent, especiall) 111 the eastern jmrt, fi>r though in 
many places the deposits of the strata show little interruption, 
in others there has lieen considerable disturlance and uncon 
funnily of succession, with ltidtcaIrons of an increase ni the 
elevation of the land which, with a contingent increase of rain 
jail, accounts for the luxuriant growth of tne carlxmaccous flora 
and its extension much further to the west The artesian botes 
which have lieen made show that the cretaceous beds rest on the 
carbonaceous at a depth of 2000 feel below the jireaent ocean 
level, and the fresh,water 1 veils of the coal senes are not less 
than 3000 feet in thickness, showing that the terrestrial level of 
the mountains has been decreased 5000 feet, or, 111 other words, 
they were 5000 feet higher during the Mesozoic period O11 the 
western coast the elevation is not so well defined, hut the land 
was at a greater height above the ocean than at jiresent, as 
fragments of coal and its accompanying minerals have been 
washed up from the deep sea, and may be found embedded in 
the Tertiary limestones of the coast There is thus proof that 
on the west coast the land extended further, and was cov ered with 
Australian fresh water flora of the coal period , but this area is now 
submerged, and, taking into consideration the great depth of 
the ocean cm this coast, the height of the land must have 
exceeded its present level by a thousand feet Examining the 
ocean depths around the present Australian coast, even 5000 feet 
would tnakg little difference in the limits of the west, south, and 
south-west iStaorex., but on the north and east the land would 
extend to dm Great Barrier Reef, itapua would have been 
annexed, 'ted even the Arafura Sea and Island of Timor might 
have been brought within the limits of Terra Austrahs 

A’RGKTAHON OK Altai RAIIA 

The mountain ranges of the east coast would be connected 
with those of Papua and form a magnificent series of summits of 
10,000 feet elevation, a configuration that must have arrested 
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the moisture from the Pacific Ocean, and resulted in a moot 
tropical climate, well calculated to support the luxuriant growth 
of the vegetation of the coal period ao tar a* East Australia was 
affected though it might also have had the effect of rendering 
the climate of Central and West Australia so dry as to render 
the land a desert during the continuance of this -carbonaceous 
period. East Australia has thus, on italower levels,accumulated 
stores of fuel for use in ages long subsequent, The luxuriant 
vegetation necessary to the production of coal was limited to 
the area east of the 140th meridian, except m% portion of South 
Australia, which seems to have been favoured by the overflow of 
some large rivers draining the western slopes of the Great Range, 
and had their outlet through Spencer’s Gulf The vegetation 
of Australia at this penod, however well adapted for the forma 
tlon of coal deposits, was not such os in the present would 
lie suitable for the maintenance of mammalian life, as it 
consisted of ferns, cycades, palms, and note trees, of 
which only the 4mtu<ma BUwtlhi has left a living 
representative, and its silicified wood from the coal formation 
presents exactly the same structure as the tree now growing on 
Ihe ranges. Australian geography underwent little change 
during tne Mesozoic period, Gut at the commencement of the 
Cretaceous a general subsidence of the whole continent began 
The coal deposits ceased, and a fresh water deposit known as 
the Rolling Downs formation accumulated, the constituent* 
being soft shales, which in the earlier penod supported a growth 
of ferns and |vine timber The land continued lo sulxude until 
the ocean invaded a targe portion of the lower lands, hut only 
as a shallow sen or possibly in the form of estuaries, os the 
fresh water vegetation appears intercalated with manne lime 
stones containing Ammonites and other mollusca of the Cretaceous 

1 UK ( RKIACKOIW TKKIOIi 

The dc|irexsioii during (he Cretaceous penod must have been 
gradual and of long continuance The ocean apparently first 
covered the land near the Great Australian Bight on the south 
and Am helm s I .and on the north, as in each of these localities 
there arc extensive deposits of thick bedded limestones, which 
inn) have continuity across the continent under cover of the 
ferruginous sandstones of the latter part of the epoch On the 
east coast the ocean rose from 100 feet to aoo feet above its 
present level 111 Queensland, as the margin of the Cretaceous 
rocks is visible close to South Brisbane and there is a licit along 
the coast from Point Danger to Gladstone Further north there 
are extensive patches of Desert Sandstone belonging to this 
period, though the designation seems to have been applied to 
two distinct beds of sandstone, one lielonging to the close of the 
Mesozoic, and the other to the last ]»rt of the Cretaceous. 

Gkjcai Dki-rksmon ami ERUJUOSs 

Ultimately the elry land wus reduced to the eastern ranges 
from in]vc llowe northerly to lat 15* , the eastern side nearly the 
same os the present coast line, and extending from 100 to 300 
miles westerly, while the Mount Lofty Range in South Australia 
existed as an island This great depression was accompanied by 
dislocations of strata and also the eruption of jxvrphyntic masses, 
the age of these eruptions lieing easily determined os they rest 
on (he Ipswich coal strata At Mount Hinders the base of the 
mountain consists of coat shales with abundant impreMioni of 
Paopttns, while there is a more instructive instance near Teviot 
Brook, where, in a deep ravine there is a dyke of porphyry 
cutting through a taxi of carbonaceous shale with Pccopteni and 
the rahcified stems of jane trees embedded The dyke itself a 
dark-coloured ami highly crystalline, but where It spreads out 
into a flat sheet on the top of the hill it assumes the same 
appearance as the light-coloured porphyry of Brisbane This 
porphyry forms the Glass-house Mountains, which are so con 
smeuons from the entrance of Moreton Boy, and also Mounts 
Warning, Leslie, Maroon, and Borne) 

The central and western parts of the continent were almost 
entirely submerged in the ocean, but not to any great depth, as 
the higher granite peaks of the north west do not show traces of 
submergence, though the sedimentary deposits approach closely 
to (Heir bases. The Stirling and Mount Barren Ranges on the 
south coast were only partially covered, as there is an ancient 
sea beach on the sooth side of middle Mount Barren, about 300 
feet above the present sea level The intenor tableland, though 
now of greater altitude than Mount Barren, was submerged, as 
evidenced by the extension over the whole of the rest 0? West 
Australia of soft sandstones and claystones In which salt and 
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The Cretaceous Deposits. 

One characteristic of the later part of the Cretaceous deposits 
1 is that in the lower part they count chiefly of white, blue, and 
bale red shales, which readily disintegrate, while the upper 
Jpoftlon counts of variegated sandstones of a harder character, 
J with a comparatively thin covering of ferruginous concretionary 
pebbles or nodules, often with a nucleus of organic origin On 
the west coast (latitude 30 °), on Moresby’s flat topped Range, 
these features are well developed, and in the upper part a 
bed of limestone, containing Ammonites and other mollusca of 
the Cretaceous senes. And it was from this locality that the first 
proofs of the existence of the Cretaceous formation m Australia 
were furnished to Prof M'Coy Closely associated with these 
limestones are ferruginous sandstones, containing casts of large 
accumulations of fragments of wood and vegetable dfbris, such as 
may be found after floods on the margins of nvers, indicating an 
estuarine system, where fresh and salt water alternated 
VUSTRALIA AN ISLAND 

The Mesozoic penod closed with Australia reduced to the area 
-of a large island on the east coast and some small islands on the 
south-west and north west of the present continent, anil then 
the connection with Papua was severed 

V New bustAitov 

Larly tn the Tertiary penod a new elevation of the land 
-commenced, but the rise was not attended by any great dm 
turbance of the strata, as in almost every instance where the 
Upper Cretaceous rocks remain they are remarkable for their 
horizontal position The elevation of the continent on this 
■occasion was nearly equal in all parts, the ultimate altitude was 
at least 500 feet greater than at present, and the geographical 
-effect was that Australia assumed nearly its present limits. 

h HATH RES OF THE CONTINENT 

The features of the continent at this time appear as high ranges 
-on the east coast and a nearly level tableland extending to the 
west coast, but the whole of the interior with a general incline 
towards Spencer’s Gulf Short watercourses flowed direct to 
the tea, but far the greater area was drained by much longer 
streams towards Spencer’s Gulf, while a secondary senes 
-occupied the basin of the Murray and Darling Rivers. The 
climate evidently differed greatly from that now existent, as the 
denudations of the tableland removed tracts of country many 
hundreds of square miles, each forming immense valleys bounded 
by flat topped hills and ranges representing the marginal 
remnants of the original surface t normous quantities of Uil 
finer-grained portions of the degraded shales must have been 
swept into the ocean liy the rivers, hut the coarser sands have 
been left in what is now the desert interior, where the wind 
drifts it into long steep ridges of bright red sand, having a 
northerly direction near the south coast, but spreading out like 
a fan to the east and west in the northern intenor 

Valleys and River Systems. 

The interior nvers formed a grand feature Of the country 10 
long as the rainfall continued sufficiently copious to maintain their 
flow, but in the arid climate which now obtains it does not even 
"jiensate for the evaporation. The river channels have been 
/ obliterated, and some parts of the wider valleys changed 
it marshes or lakes, such as Lakes Amadous and Torrens, 
while the entrance to Spencer’s Gulf is choked with sand. It 
was during this period when the great valleys of the river 
systems wore being excavated that a great proportion of the 
outbursts of volcanic rock in-tha form of basalt occurred. The 
age of these basalts is established by their superposition on 
cretaceous rocks. Thus, at Roma, the Grafton Range it a mass 
basalt, resting on the cretaceous sandstones and shales. 
Mount Bindango is a similar instance. On the Upper Warrego 
there is a deep ravine through cretaceous rocks partly under 
mining a basaltic cone On the Victoria River a lame basin 
has been eroded in the cretaceous rocks and then several hundred 
square miles flooded by an eruption of basalt, through which 
watercourses have cut instructive sections, showing the subordin 
ate sandstones baked and fused by contact and the cracks filled 
liy the covering basalt. 

It does not appear that the eruption basalt has materially 
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affected the geographical outline of the coast, hut there were 
considerable variations of level and important tracts of fertile 
country formed by the basaltic detritofc such as Peak Downs and 
Darling Downs m Oueensland, and to the nest of Melbourne in 
the south # 

Lari e \niviai Period. 

It was not till after the tonvuliaons which attended this out 
flow of basalt, and lakes, marshes, and rivers had lieen formed, 
and produced a luxuriant growth of vegetation, that the gigantic 
marsupials gave any decisive evidence of their advent as their 
fossil remains are found in the drifts of watercourses mixed with 
basaltic pebbles and detritus. The physical conditions of the 
country during the period of the Diprotodon, Notothenum, and 
associated fauna, differed materially from that which now sub¬ 
sists, for the structure of the larger quadrupeds would render 
them incapable of obtaining a subsistence from the short herbage 
now existing in the same localities, and it is evident that their 
1 food was of a large succulent growth, such as is found only in 
moist climates and marshy land or lake margins. Ihis view is 
also supported by the fact that on the Darling Downs and Peak 
Downs the asaociated fossils include crocodile and turtle, so that 
what are now open grassy plains must have lieen lakes or 
swamns, into which the streams from the ndjai cm Insaltic hills 
flowed, and, gradually tilling the hollows with detritus, formed 
1 level plains. 

Fnormous Kuni-alis 

That this gradual filling up of lakes actually is 1 urred is shown 
by the beds of drift which are found m sinking wells and in 
sections exposed liy erosion of watercourses but in all these 
instances there is evidence that the ancient rainfall w is c_s.ce.ssn 1, 
as even our present wettest seasons an. inadequate to the removal 
1 of the quantities of drift which have been the result of a single 
flood in the ancient period. On the ridges around the lakes 
there existed a forest growth, ns many spetus of opossum have 
1 left their hones as evidence [ hut the timber evidently differed 
from the present scanty growth of eucalypti Whether the same 
alaindant rainfall extended far into the western interior is unctr 
tain, but the riven evidently maintained a luxuriant vegetation 
adapted to the sustenance of these gigantic nnimals as the ills 
eovery uf a nearly complete skeleton of Diprotodon on the shore 
of Lake Mulligan, in South Vustralia, shows that these animals 
lived m this locality, as it is not probable that their Indies could 
have floated down the Great River which dmmed the interior of 
the continent through I.akc tyre 

Another (.hanuk 

It is evident that the climate gradually liee-une drier that the 
rivers nearly ceased their flow, and the lakes and marshes 
liecame dry land, while the vegetation was reduced to short 
| grasses that no longer sufticed for the sulwiskncc of the huge 
I lhprotodon and gigantic kangaroo, though some of the smaller 
I may still survive to keep company with the dingo, who, while lie 
I left the impressions of his teeth 111 the lames of the lhprotodon, 

1 has shown a greater facility for adapting himself to altered con 
ditions. Is this the survival of the fittest? It was in these days 
that some of the rivers flowing direct to the coast eul through the 
sandstones into the softer shales beneath, and by their erosion 
formed considerable valleys bounded by rocky 1 lifts, end when 
the land was subsequently depressed tile sea flowed in and 
formed inlets, of which Sydney Harlwur and the entrance 
to the Hawkesbury River on the east coast. Port Darwin and 
Cambridge Gulf on the north west, and Ihe Pnlhmip River on 
the south west of the continent may be cited is example. 

CONC1 USION 

Thus Australia, after its first appearance m ihc form of a 
group of small lands on (he east, and a larger island in the west 
was raised at the close of the Palaeozoic period into a continent 
of at least double its present area, including Papm and with a 
mountain range of great altitude. In the Metozmr times, after 
a grand growth of vegetation which formed its < oal Intis, it wns 
destined to be almost entirely sulimerged in the l retaceous sea, 
but was again resuscitated in the Tertiary period with the 
geographical form It now present*. Thu* 11* 1 lunate at Ihe time 
of this last elevation maintained a magmhuni system of river* 
which drained the interior into 'spencer’s Gull, hut the gradual 
decrease m rainfall has dried up these waunotirse*, and their 
1 hannels have been nearly obliterated, and the country changed 
1 from one of great fertility to a comparatively desert interior 
which can only be partially reclaimed by the deep Imring of 
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INfEILICENCE^ method, by MM. Auguste and Louis Lumifcre. Several negative* 

Cambridge.— The preliminary nMohuloo. in reference to the ■* 

An I xhibition of fifty guineas a year for three years is offered tk. kuSSTfc 

by the Clothworker.’ Company for the encoomgement of ltiysical W ** Cannu™ abawbent power of thebfedd«ta 

Science Candidates must be non-coil egiate Rtudents of one ma jV *V MM A. Poumon and C Sfe^laaitafthy vasteal 
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On the presence of a diastase m vins cants, by M G Gouinad. 

SOCIh 7/FS AND ACADFMIh S Erratum —In the last renort, p. 6 m, line 19 from bottom of 

p AKIfc second column, “left handed "curves should read “ skew" cums. 

Academy of Sciences, April la.—M Marty in the. chair — — - - —- 

On die effects of the air earned below, without gyration, m the BOOKS, PAMPHLETS, and SERIALS RECEIVED 
interior of tempesU, wster-spoutt, and tornados, by M HI aye Booxs._An.te. .U Mtaco «te la Plate. IteteoatuUwL Argcntl™, 11 mi 
The author showa that water-spouts are of the same type as, though |U (Contribution, to a Know ted ce of the FomII Vertthrate. of Ar*enuna) 


a smaller scale than, cyclones and typhoons, 
an experiment the character of the air moveni 
of a water sjxjut. A gyratory movement at the bosc of a cloud { p AM £ iutn . Caedo«ui of the MtcMgai. Mining School ,89,-4 (Houah 
causes the formation of a descending cone which has no effect tonX—City and Guild, of l-ondoti InMitutc Report March (LoodonX—An 

below until the apex reaches the ground or water, when the air t J,l*i oric * 1 «”> 1J “ a ?PJ lv,: Amount of the Field C-olumbUn Mumim 

from above carried down in the centre of the cone escapes with DuttofjuS S&M 

violence in every direction The phenomenon consists then of Depart**,!. Collection of Weapon., *c, chteiy from the South Saa 
an Ulterior comparatively calm core, down which proceeds air Iitemh, depontod In the Muacmn by the Board of Tnmty Coltewe. Dublin, 
from the upper region*, and this is surrounded by a shell of cloud ,,*** iro^s^j BteSvSSte f 1> Tr 1 ™» «-—- 

having a rapid rotatory motion The analogy of the air move Federated lroxitulk^of Minln« En*ifl~rx Report of the 

ments in cyclone* and typhoon* 1* I nought out by a detailed Hrocoedinci of the Conference on Inland Navtgarion,Btrmln*h*m, Fobruary 


Ht illustrates R. Lyttekkar (latPlaoD.- A Manual afForesOy Prof W SchUch. Vol.3 
icnts 111 the case Fore* Mnnagement (IlmllwryX —Ofipuilc Chemktr) Prof I 8 Scarf 


. Catalogue of the Michigan Mining School 189,-4 (Hough 
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1 De.cnptlve Account of the Field t-otumhUn MttHum 


consideration of III a storm encountered by the corvette l'FgU, 

(ajatyphoon whlcK jawed centrally over Manilla Observatory der Hamburger Stenmnrie, Nos. . and , 

on October SO, 1883 The calm column in the latter case wax (Hnmburg).-Knaluh filuMrated Magrinc May (Htraadl-Looam»a • 
much hotter (1 x°) and drier than the surrounding shell of storm Ma«a*fe«, May (Longman*).—Good Word*, M*\ (Ubutw). —Sunday M»*»- 
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were continuously registered, and completely bear out the ihm , 9th «dulon(BtUX—Journal of the liwtUutJonofEleemcel Bnguuen, 
explanation advanced - On a new type of wells in the granitK ApnWSponX Journal of the Royal Micro^opical Society, April(Wlllteni«X- 
rocks of Sweden, by M Nordenaklold These arc artesian Raltedn of the American Muxun of Natural History VoT 6 , '<94 
welU .bored to a depth of from 30 to JD nmt* » solid 
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weU. Imrod to a depth of from 30 to JO met™ » sob,I 
crystalline rocks in the hope of meeting with water coming 
through horizontal cracks expected to occur in the mass — 

owing to the variations of temperature suffered by the CONTENTS 

surface portions. Such cracks supplying sweet water have The Book of the Dead 
invariably been encountered at a dqith of 33 to 35 metres -On The Pollination of Flower. By H H D 
a new deposit containing uranium, by M Nordenskittld A q ut Book Shelf _ 

uramferoua substance givtng nitrogen (see “ Notes,” p 8) indie Levicr A travels It Caucasc No 

LryiUl* forming at the bottom of a solution of greater specific pressKtns d’un Botamste -H R M 

gravity than themselvea, by M I-ecoq dc Bo.s&tudran The Murche • ‘ Smence Readers ” 

inverse effect to that previously desenbed by the author, where Letter, to the Editor — 


->u balances were shown to crystallise under some circumstances 
at the top of solutions of less specific gravity than the crystals 
C ratals of sodium sulphate, floating on a solution of sodium 
iodide saturated with the sulphate, gradually disappeared, re 
t rystallising around a sulphate crystal previously fixed at the 
bottom of the solution The same phenomenon occurs with ice 
in a dilute ammamacal solution This action depends on small 
temperature variations, os previously explained —h very alge 
Imdcal surface may be described by means of an articulated 
system, by M G Koenigs.—On curve* of the fourth class, by 


Origin of the Cultivated Cineraria.—W T Thiuelton- 
Dyer, C M G , F R 8 
The Unit of Heat Dt J Joly, F R 8 
The Study of Earthquakes in the South hast of Europe 
- -Charles Davison 

Umformitariamsm in Geology—Dr Alfred R Wal¬ 
lace, F R S , 

Research in Education.--D 8 T Grant 
A Lecture Experiment.—C J Woodward 
Vitality of Seeds By W Bolting Hemsley, F R.8. 
Terrestrial Helium (r). By Prof W Ramsay, F R 8 , 
J Norman Loc 1 q 4 t,CB , P R 8 
Notes 


systmn, by M G Kcemgs.-On curves of the fourth class, by yitaUty of Seeds By W Botti 
” umbert ~^ n the dilatation of water, by M TerreatnalHeUum [% ByProf 
Stephane de Lannoy The author discusses the diktomcter , N orman Lockyitr, CB , F 
method of taking the exjxutsion of water, and tabulates hut Notes 7 ’ 

results with three instruments. A table is then given comparing 0ur Astronomical Column — 
the mean results with Rosetti's values, and with the correspond Saturn’s Rmes 

ing quantities calculated from these values for the same tem c__i, 1 n KTL N _. P-nmei 1 

peratures by the air thermometer —Specific heat and boiling The Hambunr Observatory 

JZt“ofc«bon,by M J Vtolle A^ve looo'C the mZ Tta teWST 


sjieafic heat of giapttte increases linearly with the temperature, The 8uns Plsce in Nature V (, Illustrated ) ByJ 
thus—Ci=0*355 + ^60006/ 3050 calories are given up by 1 gram Norman Lockyer, C B , F R 8 
of graphite on cooling from the volatilisation temperature to O’ The Rarer Metals and their Alloys ( Illustrated ) By 
The temperature of ebullition must therefore be 3600’ C. - -Electnc Prof W C Roberta-Auaten, C B , F R 8 

resistance at the contact of two metals, by M h douard Branly The Institution of Mechanical Engineers 
It is shown that certain pans of metals, such as copper zinc, The Royal Commission on Tuberculoais 
have no contact resistance, whereas other pairs, lead-aluminium, The Geological Development of Australia 
lead-iron, thi-alunumum, tin iron, bismuth iron, bismuth-alu University and Educational Intelligence 

minium for instance, have an electric contact resistance.—On Societies and Academies 
an Optical method of studying alternating currents, by M J Books, Pamphlets, and Serials Received 
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THE PYGMIES 


Th» Pygmies By A. de Quatrefages. Translated by 
Fiedenck Starr (London and New York Macmillan 
and Ca, 189$) 

OME surprise was expressed when Pro£ de Quatre- 
fages was appointed, in 1855, to the chair of 
Anthropology in the Museum of Natural History at 
Pans. He was then forty-five years of age, and had 
acquired a considerable reputation as a zoologist, but his 
published original researches related only to the lower 
manne forms of animal life. Thenceforward, however, he 
devoted himself with great energy and success to the 
cultivation of the subject under his special charge, and 
the great development of the collections m the Museum 
and the numerous contnbutions to the literature of the 
natural history of man, which he continued to make 
almost up to the time of his death, three years ago, at the 
age of eighty two, abundantly justified his selection for 
the post It is true, that during the greater part of this 
time he had the advantage of the assistance and har¬ 
monious co-operation in much of his work of M. E T 
Hamy, who has naturally succeeded to the chailf 
The work now under notice, which has just appeared 
in an English form, was originally pablished in 1887, as 
one of the “ Bibliothfcque scicntifique contemposainc,’’ and 
is essentially popular in its character It commences by 
giving an account of the wide-spread belief among the 
more cultivated nations of antiquity in the existence of a 
race or races of human beings of Cxteedingly diminutive 
stature, who dwelt in some of the more remote and un 
explored regions of the earth The scattered notices of 
these people, called Pygmies by the Greeks, lound 
in the writings of Homer, Aristotle, Herodotus, Ctesias, 
Pliny, Pomponius Melo, and others, are cited and com 
mented upon Aristotle places his pygmies in Africa, 
near the sources of the Nile, and Herodotus gives 
a circumstantial account of their existence near a 
river now generally identified with the Niger, while 
Ctesias describes a race of dwarfs in the intenor 
of India. Whether these legends were merely the 
offspring of a fertile imagination, or whether they had 
a solid foundation in fact, may be still an open question 
Our author is convinced that the latter 1 lew is correct, 
and devotes the greater part of the woik to the task of 
collecting all the reliable information upon the existing 
races of people of diminutive stature whp inhabit the 
regions of the earth in which the pygmies of the ancients 
were supposed to dwell, and to the endeavour to har 
monise the scanty noticfer-of those old writers with the 
facts as now shown by scientific investigation 
A considerable portion of the book is given to an 
account of the characteristics and culture of that singu 
larly interesting race, the natives of the Andaman Islands, 
which is naturally taken mainly from the observations of 
Mr E H Man. These people Quatrefhges persists in 
calling “ Mtncopies,” although it has long been shown 
that the name is quite unknown in their own language. A 
chapter is then devoted to showing ttyat people having the 
general physical characters (small stafure, black colour, 
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frizzly hair, and roundish heads) many of the habits 
and customs (especially the dextqsous use of the bow) of 
the Andamanese, form a groundwork of the native popu¬ 
lation of many of the islands of thfMalay Archipelago, 
living mostly in the mountainous regions of the intenor 
To this race, Quatrefages has given the name of “ Negrito." 
But it is not only in the islands that the Negnto race 
dwell. Traces of them are found also on the mainland of 
Asia, but everywhere under the same conditions, in 
stuttered tribes, occupying the more inaccessible moun¬ 
tainous regions of countries otherwise mainly inhabited 
by other races, and generally in a condition more or 
less of degradation and barbarism, resulting from the 
oppressive treatment they haVe received from their 
invading conquerors, often, moreover, so much mixed 
that their original characters are scarcely recognisable. 
The Semangs of the interior of the Malay Peninsula, the 
Sakays from Perak, the Moys from Annam—all show 
traces of Negnto blood. In India proper, especially 
among the lowest and least civilised tribes, not only of the 
central and southern districts, but almost to the foot of 
the Himalayas, in the Punjab, and even to the west side 
of the Indus, according to Quatrefages, frizzly hair, negro 
features, and small stature, are so common that a strong 
argument can be based on them for the belief in a Negnto 
race forming the foundation of the whole pre-Aryan or 
Dravidian, as it is generally called, population of tha 
peninsula. The crossing which has taken place with 
other races has, doubtless, greatly altered the physical 
characters of this people, and the evidences of this alter¬ 
ation manifest themselves m many ways , sometimes the 
curliness of the hair is lost by the admixture with straight 
haired races, while the black complexion and small stature 
remain , sometimes the statyre is increased, but the 
colour, which seems to be one of the most persistent of 
characteristics, remains. The localities in which the 
Negnto people are found in their greatest punty, either in 
almost inaccessible islands, as were the Andamans till m 
comparatively recent times, or elsewhere in the moun¬ 
tainous ranges of the intenor only, and their social con¬ 
ditions and traditions wherever they exist—all point to the 
fact that they were the earliest inhabitants , and that the 
Mongolian and the Malay races on the east, and the 
Aryans on the west, which are now so rapidly extermm 
atmg and replacing them, are later comers into the land 
Wc now see what constitutes the great interest of the 
Andamanese natives to the student of the ethnological 
history of the Eastern world Their long isolation has 
made them a remarkably homogeneous race, stamping 
them all with a common resemblance not seen in the 
mixed races general)} met with m continental areas. 
They are the least modified representatives of the people 
who were, so for as we know, the-pnnutiie inhabitants of 
a large portion of the earth’s surface, but who are now 
verging on extinction 

rhe next portion of the book is devoted to an exam 
ination of the so-calJcd “pygmy” races of the African 
continent These are the well known Bushmen or “ SAn 
of South Africa, to whose religious beliefs a whole 
chapter, derived mainly from the observations of Hahn, is 
devoted, and another race to which Hamy has given the 
name of “Negrillo*," about which far less is known at 
present, who seem to hold the same relation to the larger 
C 
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long-headed African negroes, among whom they dwell, 
that the small round-headed Negritos of the Indian Ocean 
do to their larger lpngtheaded Melanesian neighbours. 
Scattered communities of these small negroes, all much 
resembling one another in site, appearance and habits, 
scarcely over four feet in height, and all great hunters, 
expert with the bow, and living on the produce of the 
chase, occur at various isolated spots across the great 
African continent, within a few degrees north and south 
of the equator, extending from the Atlantic coast almost 
to the Indian Ocean. In many parts, especially at the 
west, they are obviously holding their own with difficulty, 
if not actually disappearing, and there is much about 
their condition of civilisation and the situations m which 
they are found, to induce 1 us to look upon them, as in the 
case of the Bushmen to the south and the Negritos in the 
east, as the remains Of a population which occupied the 
land before the incoming of the mam body of the present 
natives. If the account of the Nasamomans, related by 
Herodotus, tic accepted as historical, the nver they came 
to, “flowing from west to east,” must have been the 
Niger, and the northward range of the dwarfish people 
far more extensive twenty-three centuries ago than it is 
at the present time. 

The translator has given, in an appendix, a list of the 
principal contributions to the literature of the little races 
of man which have appeared since the publication of the 
French edition of M de Quatrcfhges’ book It would have 
been still hetter if he had given some epitome of the 
considerable advances that have been made in our know¬ 
ledge of the subject, especially of the recent researches 
of K G Holiburton and TCoUrrtann, which tend to show 
the former extension of dwarf races over a considerably 
larger area of the earth’s surface than was suspected by 
our author, such as the whole of North Africa, the 
Pyrenees, Switzerland, and even Central America 

W H Flower 


elementary as tq be quite unnecessary, since any one pre¬ 
pared to enter gon the study of evolution would be already 
acquainted with so much of the facts to be explained. 
In all this portion, ikcupymg more than half the book, 
evolution is bbt once referred to. Then, in the second 
part, which is headed “Explanatory,” all the ground 
is gone over again with explanations which assume 
evolution, but do not often refer to it Some of this is 
interesting and well written, the chapter on “ Proofs of 
Derivation of Species" being one of the best, and if 
this part had been more folly developed, and had been 
preceded by such an account of the principle of evolution 
as has been suggested, the work might have been useful 
to beginners 

But, besides these deficiencies of arrangement and of 
subject matte*, there are more serious defects in numerou? 
obsointies and misstatements, and in the adoption of 
very doubtful theories as if they were universally accepted 
As examples of these faults, the very first sentence states 
that—“ I "he universe is made up of matter and motion,” 
as if they were things of the same nature And on tum 
ing to the “explanatory” part, we are informed that the 
“materials which make up the universe” are “matter 
and motion ” On page 3, we arc told that “ matter is 
made up of rhemical units or elements,” about se\enty m 
number, and that—“ These elements are named atoms ” 
On page 91, we Jiaie force and energy defined as being 
respectively “ motion which draws the atoms together,” 
and “motion which dmts the atoms apart” This 
appears to have been adopted from a well-known popular 
! writer, but as it is quite different from what is to be found 
1 in the usual text-books it should not have been adopted 
I in a “ primer ” At page 95, the friction of the ethereal 
medium in retarding the orbital motion of the planets, 
| is stated as if it were a demonstrated fact The 
I abundance of the compounds of carbon are said to be 
| partly due to its having “an affinity for itself” (p 102), 
i and among the erroneous statements of fact we are told 


AN ATTEMPT TO POPULARISE EVOLUTION 
A Printer of Evolution By Edward Clodd (Long 
mans. Green, and Co, 1895) 

"THi title of this little book is hardly justified by its 
-*■ contents, since it nowhere defines or explains 
Evolution, or deals with it m a systematic manner \s the 
author tells us m a prefatory note, the book is an abridg¬ 
ment of his former work, “ The Story of Creation " , and 
he does not appear to have made any attempt to rearrange 
his materials, or to introduce such new matter as was 
required to constitute it a real introduction to the theory 
of evolution for those who know little or nothing about it 
Such a book should give, at starting, a foil statement of 
what is meant by evolution in modem science and 
philosophy, should explain how it differs from previous 
theories of the universe , and should clearly mark out its 
range of action and its limitations, showing in what 
way it is supposed to have “evolved” the material 
universe, and how much must be postulated as the 
materials and the forces with which it works. 

But instead of any explanation of this nature, the first 
half of the hook it devoted to a general descriptive sketch 
Of the Ufe&^erse, inorganic and organic, so brief and 
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that, among the lower races the great toe survives “as a 
grasping organ" (p. 127), and that there are in America 
certain wandering tribes who use gestures as “ the sole 
mode of communication ” (p 157) Again, without a word of 
doubt or reservation, wo have the statements that—“The 
ongm of life is not a more stupendous problem to solve 
than the origin of water ” (p. 103), and that—“ mind is the 
highest product of the action of motion upon matter 
(p. 174) These few samples are sufficient to show that 
this little work requires very careful revision to render it 
a safe guide for the elementary student 

STEEL AND THE NEW IRON-ALIOYS 
Steel Worts Analysts By J O Arnold (London 
Whittaker and Ca, 1895) 

/'''HEMISTS engaged m steel works have long been 
V— wanting a trustworthy manual adapted to their 
special requirements, and this work is the latest attempt 
to meet the want The work is undoubtedly an advance 
on its predecessors, for, while it retains the best of 
the well-known processes, many newer operations are 
now, for the first time, published in a comparatively handy 
form. Everything that a steel works analyst may fairly 
be called upon to examine, finds a place in this volume 
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Th» applies more especially, perhaps, ttk the sections It is to be regretted that no trustworthy process has 
treating on the examination of chrome-ir&i, silicon-iron, been given for the determination of oxygen in steel A 
nickel alloys, &c. thorough examination of the wholg'smrk, however, reveals 

The volume is particularly valg^ble as embodying the pains taken b> the author, net only as regards the 
the results of an extensive exponent* in the ex- portions mentioned m the foregoing, but also in the eome- 


amination of certain iron alloys which are bound to 
become of special importance in the near future , most 
steel works analysts will cordially appreciate this 
portion. 

As the results of my own practice, I can confirm the 
accuracy and efficiency of most of the selected methods, 
more especially as applied to the assay of fcrro-chrome, 
ferro-aluminium, silicon, nickel, See. 

In regard to the assay of ferro-chrome Or steels, 
Galbraiths method is to be preferred, if the precautions 
given are adopted. The onginal process did not always 
give concordant results The gravimetric methods are, 
however, on the whole most trustworthy Kesults arc 
apt to be low unless great care is taken , no doubt 
for the reasons shown at page 207 The estimation of 
small quantities of aluminium presents difficulties not 
easily overcome, indeed, simpler and less complicated 
methods are required a remade -which applies to most 
of the methods now practised 

The assay processes for sulphur and phosphorus are 
clearly set forth, leaving practically nothing to hg desired 
1-or the former element, certainly, gravimetric estima¬ 
tions arc best, but it is nearly impossible to obtain the 
necessary acids quite free from sulphur compounds 
this constitutes a senous drawback, and entails the 
necessity of a blank experiment, which should be avoided 
when possible. The evolution methods-give only relative 
results, agreeing pretty closely amorigst themselves, but 
somewhat under those obtained gravimetncally The 
author's colour test is a good one, but somewhat compli 
cated A more simple modification of the colour test 
consists in passing the evolved H*S through 50 c c of a 
very dilute lead acetate solution grin, in litre H, 0 ) 
contained in a long test-tube This is compared with 1 
standard steel, treated in the same manner, containing a 
known percentage of sulphur No prefcipitate is formed, j 
and a clear brown tint is obtained, which lasts for some 
time, and is easily compared with the standard 
The processes advocated for phosphorus (pp. 110-115) 
arc complete, but the necessary manipulative skill required 
to carry them out can only be acquired by constant 
practice. I find, however, that the addition of a little 
HC 1 to the nitrtc acid solution assists the precipitation of 
phosphorus when precipitating with ammonium molyb 
date, further, I agree with the author that in ordinary 
steels the presence of silicic acid may be ignored with 
regard to time, fifteen or twenty minutes is ample , if 
longer, molybdic acid is pipcipitated In addition, even if 
this does not occur, the precipitate may redissolvc to a 
notable extent The dned phosphownotybdatc precipitate 
is distinctly soluble in dilute mtnc acid 
The author’s method of precipitating arsenic with H,S 
is good, but no others arc given. The process with 
modifications gives good results, but the ordinary method 
is preferable when it is desired to estimate this element 
For the mere elimination of arsenic from the phosphoric 
acid, in order to determine the latter, the boiling or 
distillation process is useful 1 < 
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what less important sections dealing with fuel and other 
materials. There can be little question that Prof. Arnold 
has rendered steel works analysts a decided service by 
the publication of his work. John Parry 


OUR HOOK SHELF 

Wayside and Woodland Mossemu. A Pocket Guide to 
British Wild Flowers for the Country Rambler By 
Edward Step With coloured figures of 156 species, 
black and white plates of 22 species, and clear descrip¬ 
tions of 400 species. (I-ondon Frederick Wame and 
Co,, 1895) 

Many persons who admire the beautiful flowers that 
adorn our woods and pastures would fain know their 
names, with a view to further knowledge of them , but for 
various reasons they arc unable to use the ordinary 
“ Flora," however simply compiled Here is a little book 
that will meet the wants of such persons, and do more, 
we believe, to lay the foundation of a sound knowledge of 
plants than the form in which “ life histories ” are taught in 
ordinary schools and classes for the puroosc of passing an 
examination 1 n spite of all that is said to the contrary, to 
know a Urge number of plants, animals, or minerals bysight, 
is of more v alut, to begin with, than a more detailed know¬ 
ledge of a single, or few, organisms or objects , especially 
when this detailed knowledge is gamed by rote, and not 
by observation We therefore commend this little book 
to the notice of those interested in, and believing in, Bmall 
beginnings, though the kind of information it contains is 
not exactly what the examiner demands. The coloured 
figures are well drawn, and the Colouring, although a little 
crude, is good enough to enable one to recognise the 
plants the figures ire intended to represent The 
inajnntv of the common and prominent plants of our 
native flora are figured Many of them are drawn of the 
natural size, whilst others arc reduced and a few enlarged, 
without indications of the reduction nr enlargement 
These things should be explained for a beginner 1 he 
descriptive and explanatory letterpress is instructive, and 
free from pedantry, by which we mean the display of 
technical terms only used by “ teachers ” of botany , not 
b> botanists l here are some inconsistencies in the choice 
of subjects for illustration 1- or example, the exceedingl) 
rare Holosteum umbellatum is represented, whereas the 
allied genus C < rnstium , found in every county, and perhaps 
| in every parish ind field in the kingdom, is left out 
There is also an unexplainable absence of characteristic 
| sea side plants. 1 he lilack and white figures mentioned 
in the title represent native trees and some of the com¬ 
monly planted exotic species An omission here is tht 
common >cw, which might well have taken the place of 
j the very poor figure of Atlanlus In spite of the short 
1 comings indicated, wc strongly recommend this little 
I pocket-book to those m search of some practical 
j knowledge of common wild plants W B H 

The Lepidoptera of the lintisk Islands 3 a Descriptive 
Account of the Families, Genera, and Species indigenous 
to C real Britain and Ireland, their Preparatory Stales 
Habits, and Localities By Charles C, Barrett, FES 
Vol 11 Hetcrocera, Sphinges, Bombyces (London 
L Reeve and Co, 1895 ) 

1 Mr. Barrett’s great work on British Lepidoptera is 
| making steady progress, and we arc glad to hnd that the 
I second volume which includes the Sphinges and the first 
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tpoe, families of Borabyccs, ending with-the Psychtda , is 
written m the same careful and pamstafcmg manner as its 
predecessor The first volume* has been well received 
abroad, but the foreign critics regret the absence of refer- 
ences, a deficiency more felt by them than by British lepi- 
doptemts The foreign critics speak of the plates as a 
veritable storehouse of remarkable varieties, but we must 
again comment very severely on the action of the 
publishers in issuing two editions of the work, one with, 
and the other without illustrations, without any reference 
to the illustrated edition m the letterpress of the other, so 
far as we have noticed, and m the case of the second 
volume, without even as much as an advertisement 
call attention to its existence. 

There are several points of general scientific interest 
suggested by an examination of Mr Barrett’s book A 
great number of species recorded as British by the older 
entomologists, but rejected by DoUbleday and Stamton, 
have latterly been rediscovered and reinstated This has 
happened so often, that it seems likely that when we 
eliminate accidentally introduced species (chiefly North 
American), and European species wrongly determined, 
it will be found that the information given by the older 
writers was far more accurate than the writers of the 
middle of the century were at ail disposed to admit Nor 
did the latter allow for the difficulty of communication 
with the continent at the beginning of the century, which 
added much to the improbability of specimens asserted 
to have been taken m England, having been simply 
brought over from the continent 

In estimating the probability of a reputed species being 
truly British, the chief factor to be taken into account is 
its continental range It is evident that the British 
fauna is slowly changing, some specimens becoming rarer 
or even disappearing, and others becoming commoner, or 
establishing themselves in England for the first time 
There is also some tendency in Mediterranean species to 
extend their range further north in Western Europe As 
the late Mr Stamton oppe remarked, the enmpanson of 
our present hsts with those, of the future, will be likely 
to yield highly unexpected and interesting results 


Qycelltnkunde Lehrc von der litldung und vom Vor- 
kommen der Quellen und des Grundwassers Von 
Hyppolyt I Haas. 8vo pp 120 Illustrations in the 
text (Leipzig J J Weber, 1895) 

Prof Haas, of Kiel, when asked to edit and bring up to 
date the “Quellcnkunde” of Abbd Paramcllc, came to the 
conclusion that in order to state the present position of 
the science of springs and underground water in a satis¬ 
factory form, an entirely new work was necessary Hence 
the book under notice In such small compass, nothing ap¬ 
proaching a complete treatise could possibly be attempted 
The chief features of springs, their classification and rcla 
tion to geological conditions, arc discussed according to a 
dearly arranged plan under five principal heads, hirst 
comes a discussion of springs in general, induding an 
historical introduction, in illustration of which several of 
Athanasius Kircher’s quaint pictures are reproduced. 
The following sections deal with thermal and mineral 
springs, underground water, and the art of finding springs. 
In the last division we find some remarks on the divining- 
rod The hook should prove useful to students of 
physical geography and to those concerned with the 
practical utilisation of a water-supply derived from wells. 

A number of diagrams are reproduced from the works 
of Daubrde and other authorities. Although several 
English authors are cited, we fear that Prof Haas has not 
made himself familiar at first hand with the literature of 
the subject in English, which is by no means meagre m 
records of original observations on the movements of 
underground water, and deserves more recognition than 
it receives. 
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LETTERS TO THE EDITOR 

[Tie Editor don not hold himself responsible for opinions ex¬ 
pressed by his corr esp a m Unts //either cost ho undertake 
to return, or to torrespond tenth the writers cf, rejected 
maHUStnpts intended for this or any other part of NATURE. 
No notice is'taken tf anonymous communications ] 

Uniformitarianism in Oeology 
Dk Alfred Wau-acr, m his letter to Naturs of May a, 
calls attention to the significant feet that catastrophes caused by 
volcanoes “ may be of greater magnitude now than in geologic 
times,” owing to the crust of the earth being thicker now than 
it was then He, however, is mistaken in supposing that this 
consideration has been overlooked by geologists If he will 
kindly refer to "Geology,” vol i p. 449, he will find it there 
stated, speaking of the older fissure and explosive eruptions, that 
“ there is nothing to show that this [the explosive] action was 
on the same scale of magnitude and permanence as those of late 
Tertiary and recent date With the greater thickness of the 
earth's crust and the greater resistance presented by its rigidity, 
volcanic eruptions must with time, as suggested long ago by bile 
de Beaumont, have altered with the alterations of those con- 
1 phase very different 

of Geology” (“Col 
one form of volcanic 
past than at present, 
that “ explosive eruptions are more violent now than in former 
times ” And again, at p 145 of the same work I remark that 
" while with the thinner crust of former times, there would be a 
more frequent extrusion of the molten rock, there are probahly 
with the thicker crust now formed and consequently its greater 
resutandt greater fortes stored in the explosive eruptions of the 
present day ” 

The instance relied upon by Dr Wallace is, however, another 
sinking example, If others were needed—though m this case it 
is on the inverse side, as against meteorological agencies—of the 
non uniformity in degree lietween the action of the forces of past 
and present times. The increased thickness of the crust is 
not, however, the sole cause of the violence of recent eruptions, 
nor are they, I imagine, due to the presence of occluded water 
in the volcanic fiid The temfic eruptions of krakatrfb and 
other volcanoes are, l conceive, due amply to the access of vast 
volumes of surface waters and their sudden dashing into steam 
Volcanic action, therefore*does not seem to me to be in any 
way in contradiction to the conception of uniformity of kind or 
law and to non uniformity on the question of degree 

Sevenonks, May 4. JOSKPH PRESTWICH 


ditions, and may now be exhibited under 
from those of the earlier periods.” 

Or again, he will find ih “ The Position 
Jected Paper*,” p j.) it stated that, though 
action (the fissure) was more active in the 1 


Green Oysters 

1 HAV x lust received a " Note," extracted from the Momtore 
Zoologtco ftahano, of Floftnce, by Dr Careui, in which a num 
tier of unsupported statements are made as to “ phagocytosis in 
Molluxca ” 

Amongst other statements, I find “ Non solo sono osser- 
vaaom erronee quelle del Lankestcr, malatnente npetutc 
dello Chatin, nut In sono egualmente quelle del Pelseneer e del 
Bniyne ” I am surprised that my zoological friends m Florence 
should publish a bare statement of this nature without a shred of 
evidence to support it I desire to draw attention to the simple 
assertion made by Dr Caraza, and to let those who arc respon¬ 
sible know that I and others expect him to show in detail what Is 
the error in the observations published by me on the green oysters 
of Marennes. 

It is certainly not a usual thing for a Society to allow an author 
to print vague accusations of inaccuracy in reference to other 
writers, without the smallest attempt to justify such accusations. 

Dr Carazn's assertion is all the more remarkable, since it 
appears that he has not examined the true huitres de Marennes 
at all, and is singularly ill informed as to the histology and 
physiology of Mollusca. « 

I shall De very much surprised If Dr Carazn can show that 
the observations published by me on green oysters In 1886 
[Quart foum After Set, vol xxvi) are erroneous, and shall at 
once re examine the matter If he succeeds in throwing doubt on 
the facts as stated by me 

Inferences from observed ftets stand in a different position 
from the observations themselves. 

I was the first to describe the cells laden with green granules 
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which occur in the epithelium of the gills and labial tentacles of 
the Marennet oyatcr 

I also showed that such cell* are present in the common 
oysters, but that the granules they contain are not green I 
farther showed that these cells occur abundantly on the 
surface of the gills, crawling about and exhibiting amreboid 
movement. I also showed that the Marennes oysters are specially 
fad upon Navuuta ostrearia which contains a highly refractory 
blue pigment “ Marennln,” and I inferred that the granular cells 
of the gills derive their colour from the blue pigment of the 
navicute—since it was shown long ago by Gaillon (in 1834) that 
the huitrei de Moraines are purposely placed by the oyster 
culturist into tanks containing the Navutum ostrearia, that when 
placed there they have gills of the usual yellow brown colour, 
but rapidly acquire the green colour, that they actually feed on 
the Mavicula ostreana, and that when removed from this article 
of diet, they lose the green colour of gills 

The inference that the “ granular cells " are to be regarded as 
wandering phagocytes, was not first published ,by me , and, 
though Fhhve no doubt of its justification, I may point out that 
it Is an interpretation, and not an observation of fact 

Lastlyl fat me say that I showed by chemical analysis that 
green colour of the oyster’s gill is not due to any metallic l axe 
—either topper, iron, or chromium The statement made by 
Carani that there 1* “ sbbondanza di sesqui-osudo di ferro ” to 
the mud of the tanks where the oysters are fed, is therefore 
doubly futile Every one knows , that such mud contains 
abundance of iron , but as there is nq iron In the green pigment 
of the oyster, it u useless to draw attention to the iron — 
the mud Ray LankesYer 

Oxford, May 4 ( 1 ( 

The Origin of the Cultivated Cineraria. 

I MADE two objections to Mr Dyer’s account of the history of 
the Cineraria 5 the careful reader will observe that his letter meets 
neither Mr Dyer informed us that the cultivated Cinerarias 
were produced “Ay the gradual accumulation of small vana 
turns ," 1 1 without the selection of definite sports. My object 
in adducing historical evidence of Cineraria sports was to pre 
vent Mr Dyer’s pronouncement from being repeated without 
further evidence That purpose I think has been attained -, for 
I notice that in now restating his account Mr Dyer does not 
refer to the point, though it was the object of hit original exht 
bitton of the Cineraria to the Royal Society That the Cineraria 
was an excellent “ illustration of the amount of variation which 
could be brought about under artificial conditions in a limited 
time ” I should he the last to dispute A* I showed in my first 
letter, there is evidence that the time was very short indeed 

Compared with this point, the second question—that of the 
hybrid origin of cultivated Cinerarias—is of subordinate interest 
For the view that they were originally hybrids, resulting from 
creases between C cruesela, C lanata , and other species, I have 
given the evidence, quoting the explicit statement of contem 
poranes and the almost universal opinion of practical gardeners, 
with references to the sources of information Mr Dyer, how 
ever (with him Mr Rolfe) declares that they are descended from 
C crutHta alone Is tins statement a mere inference from the 
want of likeness between particular cultivated Cinerarias and the 
wild species, or have Mr Dyer and Mr Rolfe evidence of a 
more substantial character ? Of course these authorities may be 
right, and the rest who have written on the matter may he wrong, 
but I ask for proof of this, and the request can hardly be thought 


Mr Dyer has referred to a remark I made al 

SMCting the Camellia. At the risk of diverting 1_ 

the real issues, I feel bound Jp speak of this, for I was then _ 
the wrong In justice the circumstances must be stated Speak 
Ing of the Cineraria, Mr Dyer declared that though the flowers 
have chanted so much, the foliage, which had not been an ob¬ 
ject of Selection, still resembled that of his *i!d plant I re 
plied that though this might be true of the Cineraria, it led to 
no universal induction, for it 1* well known that the foliage of 
many plants selected solely for their flowers or for their fruits had 
varied greatly As an illustration taken on the spur of the 
moment, I sold that though, the mailer had not come within my 
own observation, there whs, I believed, a passage in one of 
Darwin’s books to the effect that the foliage of the several kinds 
of Camellia differed so much that they coqld be recognised by it , 
alone Upoh Mr Dyer Interjecting tMt, this was not true, I I 
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immediately gave up the illustration as not coming within my 
own knowledge, and substituted that Of the Apple, of which I 
myself know several kinds to have dfatinct and characteristic 
foliage Such examples may be multiplied indefinitely Now 
the passage in Darain is as ibHowar—“ VerloUmentions a 
gardener who could distinguish 150 kinds of Camellia when not 
In flower” (“ Animals and Plants,” ed. 1885, H chap- rptii 
p. 338) 1 but Darwin takes the utse as an illustration of the feet 
that structures “though appearing to an unpractised eye abso¬ 
lutely undistinguishalile, yet realty differ ” My use of this case 
was therefore a wrong one, and as Mr Dyer has thought fit 
again to refer to the matter, I take the opportunity of withdraw 
mg it once more W Bateson 

St John’s College, Cambridge, May j 

The Assumptions in Boltxmann’a Minimum Theorem 
Mr CbLVBJtwxu’s letter in your issue of April 18 leaves 
many important poults in connection with the reventbiHty of 
Boltxmann’s Minimum Theorem untouched On the question as 
to what different people mean (or think they mean) when they 
assert that the theorem is (rue, enough hat already been said. 
What we want to know is what assumptions are involved in the 
mathematical proofs of the theorem, why they have to be made, 
and for what systems they are likely to hold This question has 
been ably treated by Mr Burbury, but in view of Prof. Bolts 

-»-*— that theorem is one of probability, it is 

__ me more fullv where nmh» v '- ** -' — 

enter into proofs such ai 


Dr Watson starts by assuming two sets of molecules so dis¬ 
tributed that the numbers having coordinates and momenta 
within the limits of the corresponding differentials are 
F(P, QwWT, and/(A V-tf/i 

If, however, the differential elements are taken very small (as 
when we consider a volume-element comparable with molecular 
dimensions), these expressions no longer represent numbers of 
molecules, and 11 is assumed that in this case they represent the 
probabilities of a molecule having coordinates and momenta 
within the given limits. 


two binds of molecules are independent of each other 
sumption was pointed out to me by Mr Burbuiy, and it what 
I intended to imply in my previous letter when I said that Dr 
Watson’s assumption was more natural than any other Under 
these circumstances alone can we assert that the probability of a 
given combination of coordinate* and momenta of two molecules 
1* proportional to 

PrfP, dQ.Xftfi 

1 o make the proof independent of the choice of coordinates, 
let y x /m+H be any other system of coordinates specifying 
the pair of molecules, so chosen that y t = 0 at the beginning 
of an encounter Then if x i denote the correspond 

mg momenta, we may employ the theorem proved in my hut 
British Association Report, | 14, to write the above expression 
in the form 

and if we write (dyjdtytt for dy v the probability of a con¬ 
figuration in which an encounter will take place m the time- 
element dt becomes 

yfldy, dxZUWdtyft 

corresponding to Watson’s expression with (<fy,/<fr) in place of 
(dyjdt) Thu step involves the assumption (made above) that 
efy. u small in comparison with the dimensions of a molecule 
From thu point on Dr Watson’s proof» easy But it will 
be seen that the probabilities for two molecules are not indepen 
dent of each other after a collision between them The method 
would fail if the same pair of molecules were bkety to collide 
repeatedly Thus the Minimum Theorem depends on the free 
motions of the molecules quite as much as on the collisions 
themselves, and it only applies to gases whose molecules mix 
freefy among etch other between collisions, not to media where 
they are densely crowded In such cases, however, we have 
Mr Burbury 1 * investigation {Phil Mag January 1894) 

If we were to reverse the motion exactly, we should have 
one m which the probabilities for two molecules before an 
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tmprtia&lt) would be therefore entirely baaed on our previous 
experience with the direct motion Without inch assumptions 
we timid have inferred, by the ordinary Uwi of probability, 
that H would be likely to decteaM Thie ti what I intended to 
Imply in my previous letter, but aa I had need accented and un 
accented letter* in my statement, I foiled to make my meaning 
dear to Mr Culverwell, who evidently found it difficult to under 
stand a proof involving that u»e, G H Bryan 

The Unit of Heat 

I was glad to read Prof Joly’s communication in your issue 
of May 2, Tor I have made many efforts to call attention to the 
unsatisfactory nature of our present system of calorimetric 
measurements, and now that a more powerful voice than mine 
has been raised in fljfijir'df a change, I have some hopes of 
progress. 

Toe indifference with winch, aa it appears to me, our physicists 
regard this matter u probably due to several causes. They 
ignore the foct that the science of calorimetry has recently made 
great strides, and that an ambiguity as to the unit, which 
formerly was of little consequence, has now become almost the only 
bar to further progress 1 also, as Prof Joly has pointed out, our 
system of calorimetric measurements has been so wedded to 
the method of uistures, that the union has (wrongly) come to lie 


Aa to Prof joty 1 ! proposal, there is murh to he said in its 
favour It is practical and detinue At the same time the change 
would be so radical, that I should not feel justified in counting 
myself as Ids disciple in this matter without serious consideration 
My own inclination is rather in the direction of a C G S , or 
ahaofole unit, and the course adopted by l*rof Schuster and Mr 
Ganppn, in entitling their recent important communication to the 
Royal Society “Tnc Specific Heat of Water,” rather than the 
" Medbwucal Equivalent of Heat,” show* that a step has 
already been taken in this direction 
When we reflect on the attention and the labour which have 
been devoted to the establishment of our present system of 
electrical mat*, it is a cause for wonder that so important a unit 
aa that of beat should have been left ill-defined and unregarded 
I would propose that at the forthcoming meeting of the British 
Assoemtirai, toe attention of Sectxm A should lie particularly 
directed to this matter , and it would prepare the way for such 
action if those who have definite proposal* to mi' 


revels* W. niper im poaiiw the two ends as before, and sketch it 
faMde OSt cun. (easily done by means tfoil pap^h 
thenTtftbey differed, draw a fresh curve midway between the 
two; subsequently re-marking his examination papers from tlus 
smoothed mean curve? An fflustratioo may be of use , let it be 
founded an Fig i, ax it contains the less smooth curve The 
dark line is that of the marks first adjudged; the light lme, 
the same curve reversed , and the dottedlme, the mooth«l mean 
curve of the two from which his papen are finally marked 
Granting that the plus variations and the minus variations on 
te two tides of the mean nearly balance, the question would 
appear to be—Would one be justified in smoothing them in 
accordance with the generalised results of many such series? 
T - nvolves some forcing of the examiner’s marking into the 
ral mould, but woukT this be more than sufficient to correct 


:o make would, in tile | 


REFERRING to Dr Joly’s letter las 
definitely to adorn the “ Joule" aa tii 


’» letter hurt week, would it not he well 
oule" aa the only fundamental unit of 

_to restore distinctly that researches such as those of 

Mr. Griffiths, PjOf Rowland, and Dr Joly are determinations 
of the specific Haiti °f water and of the latent heat of steam in 
terms or It? < ( OLIVER J Lodce 

The Examination Curve 

Thie extremely interesting article, by Prof Lloyd Morgan 
(vol U. pp. 617-6Wl, on the graphic representation of the marks 
given in an examlnran, and of their great use to an examiner, 
Toads me to ask whether even this method may not be developed 
further With advantttt to all concerned, for, as Lloyd Morgan 
says—" If, after ah Hctentive set of papers has been looked over 
and carefully markoq,'an interval of time be allowed to elapse, 
and then the paper* are gone over igaiO, the result of this re- 
examinition fs that the head and tail remain practically 
unchanged, bat that there is not a little redistribution among the 
medfoertties.” In pther words, the personal equation of the 
wi rt iM r Varies, showing itself mostly in the middle of the 

The first thfag tostrike me on looking at Fig 2 (vol II p 618), 
was the glint titnflaifty ef the two halve* of the curves, and on trac¬ 
ing ft, and then turning the tracing half round so that the upper end 
of the traced curve become superimposed upon the lower end of 
the original, rind tk It wnti, the antihurlty was so marked os to 
maM one thWt, that had a larger number of papers been ex 
omifMd and a* carefoiiy marked a* the first set, the traced curve 
would have odrvered the other 

If snCh be the cnee, why should not the examiner, after plot 
ting the mark! he drinks best, make srtracing of this curve, then 
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his personal equation? On the other hand, the two halves 
—say from paucity, of examiners—might be so dissimilar, 
that the mean curve would differ very much from the original 
form In this case, would it be posable to give any general 
rule whereby one could be guuled whether to adopt the mean 
curve, or to remain satisfied with the original marks given ? 

In Herbert Spencer’s “ Principles of Sociology,” (vol 1 p 88) 
are many references to the fact that “ the children of Austro 
Iums, of Negroes in the United States, of Negroes on the Nile, 
of Andamanese, of New Zealanders, of Sandwich Islanders [ami 
others], are quicker than European children in acquiring simple 
ideas, but presently atop short from Inability to grasp the com¬ 
plex ideas readily grasped by European children, when they 
arrive at them ’’ F Howard Coi lins 

Apnl 29. 

Teaching Young Pheasant* to Peck 
It may interest Prof, Lloyd Morgan and others to know that 
when Asamese find newly hatched chicks in the jungles, they 
have a system of teaching the httle ones to peck and pick up food, 
without which, I am told, many of them would (be 
Walking down a road one mornn^ with a neighbour, we sod 
dealy noticed a little ball of fluff between my feet, and I could 
hardly avoid stepping on it, as it stuck close to me j almost 
immediately another appeared at my friend’s feet, and we saw 
they were newly hatched pheasant*, the mother probably earned 
off by some wild cat 

Aa it was difficult to walk with these httle things running »o 
dose and In the way, we lifted them into the short grass slong 
aide, and burned on some fifty yards. 

Oil returning we had forgotten them, but one ran out, and so 
pertinadoMsly stuck to my boots, that to save it I put ft into mv 
pocket, and on our arrival at the bungalow tried to feed it with 
small fragments of hard boiled egg, rice, and white ants. Of all 
these U took no notice. 

Next morning the other chick was found at the foot of the 
bungalow steps, having probably followed ua unnoticed the day 
before I then called my , 'Baba,’ , si I could not get them to 
eat, and he said “ they must be t^gki ” 

He put the game wire cow* ,K ~ —* 


* under, and the crushed 











hit pocket end collecting the eatable* together, clow to the 
edge of the gauze cover, be lifted its edge, and with the penal 
point inserted, began sharply tapping among the rice dibru. 
The two chick* at once ran over to that (dace tod bent over, 
watching the Upping, and to our astonishment they began tap¬ 
ping with their little beaks the same way, and before long had 
begun to feed on their own account, just as the “ Baba " had 
predicted , and after that lesaoo we had no trouble 
As 1 happen to be writing, I may mention that our land lizard 
<3 feet 6 mchc* to 4 feet 6 inches total length, name unknown to 
me) haa begun calling in the early dawn and dusk at evening 
It is silent during the day and night 
From the bearings taken, it can be heard plainly at a mile in 
forest, and often five or six calling at once in different directions. 
The native Asamese name is “ Gm,” which is precisely the sound 
it makes, by the old spelling it is “ Gooee ” S E. P*ai- 
Slbsagar, Asam, April 4. 

The Bagdad Date mark 

Tkkrk will be found in Grattan Geary’s “ Through Asiatic 
Turkey” all about the date mark—a mysterjou* and troublesome 
excoriation, coming only once, but which lasts a year, leaving an 
ugly scar the sue and outline of the fruit—visitors for any length 
of time at Bagdad seldom, and residents never, escape It is also 
known at Aleppo and other places, but is worst in Bagdad, 
almost every native being marked F\en nitric acid has been 
found to have little effect upon it I lately spent forty four 
days, off and on, at Bagdad, and imagined^ hafl escaped, not 
so, however, as it proved six weeks after my return to India. 
But the mark ) lelded forthwith, and before any damage was 
done, to hyposulphite of soda, which does so much “ fixing” for 
every amateur photographer, and seemed, worth trying The 
fact may be usefully mentioned in the Interest of Mesopotamian 
explorers who do not want to be date majkdd as a memento , 
but it u to physiologists they must look for an explanation 
Bombay, April 13 A. T FraSKX 


'T’HE following are the names and qualifications of the 
A fifteen candidates recommended by the Council of 
the Royal Society, on Thursday last, for election into the 
Society 

J Woife Barry, 

C B , Civil Engineer Vice President of the Institution of 
Civil Engineers. Is eminently distinguished In his pro¬ 
fession, and has designed and executed many works of national 
importance, which include the Tower Bridge, opened by 
H R H the Prince of Wales, 18941 the City Terminus exten 
sion of the Charing Cross Railway, the Inner Circle Rail 
way, and the Barry Dock Has served as s member of the 
following Royal and Departmental Commissions —Royal 
Commission on Irish Public Works, 1887 ; Highlands and 
Islands of Scotland Commission, 18901 Commission on the 
River Ribble, 18911 Thames Navigation Commission, 1894 
Member de la Commiorian Consultative des Travaux dc la 
Campagnie Uuvenelle du Canal Maritime de Suez. Is the 
author of many papers, mainly in reference to engineering works, 
which have been published in the Transactions of the Institution of 
CitnlSnginoorsanA elsewhere Is the author of several profesMonal 
treatises, among which the following are the more important 
“The Barry Dock” (British Association Report, 1888) 

“ Railway Appliances,” " Raifevay* and Locomotives,” published 
in conjunction with Sir F Bmuwell, Bart 

Alfred Gibbs Bourne, 

D Sc (Land ), Professor of Bioloej in the Presidency College, 
Madras. Fellow of University College, London For many 
years engaged in teaching and tn researches upon Comparative 
Anatanyand Embryology, especially of Invwtcbrata. Eternally 
known to comparative anatomists for bis dlscovenes to the 
structure of leeches, and as discoverer of the hydrotd phase of 
Uatnocodfaun, also of two remarkable new genera of Chcetopod 
worms, described by him as Haptobnnehua and Cbcetobranchus. 
Author off the following, as well as sewend-other memoir* 1— 
NO 1332 , VOL. 52 ] 


‘On the Structure of the Nephndh of the Medicinal Leech” 
Quart Journ Micros Set , ittSol 1Contributions fo the 
Anatomy of the Ilirudinca” (iW&, fs$4); “On the Hydroid 
Form ci Limnocodium ” (Proc Rot Sec , 1884), “ On the 
Supposed Communication of the Vascular System with the 
Extenor in Pleurobranchus ” (Quart foum Micros Sc1 , 1885) 
Since he has been in India, Prof Bourne has sent home 
important researches on Indian Earthworm*, on Cbcetobranchus 
(a new naidiforra worm), on a new Protocoon of the genua 
Pelomyxa, with observations on the structure of protoplasm, and 
some valuable experimental researches on the suicide of 
Scorpions (Proc Roy Soc , 1889) 

Gkor(.l Hartley Bryan, 

M A., Fellow of Peterhouse, Cambridge Lecturer (on Thermo- 
dynamics, &c ) on the University h*L Kfth Wrangler, 18861 
Class I, Division 1, 1887 , bracketed with Senior Wrangler, 
Smith’s Prize, 1888, for the Lssay “On the Curves on a 
Routing Spheroid of Finite hlliptiaty ” (PM Tnuts , 1889 A) 
Author of the following papers —“ On the Subility of a 
Rotating Spheroid of Perfect Fluid ” (Proc Roy Soc , vol xlvll ), 
“ On the Stabdity of Elastic Systems” , “ Waves on a Viscous 
Routing Cylinder’’ (Proc Comb Pktl Soc , vol \»), and 
several others in PM Mag , Proc Rond Math Soc , and Proc 
Comb Pktl Soc , Ac Also joint author, with Mr Larmor, of 
the Report on Thermodynamics, published tn the British 
Association Reports, 1891 

John Emot, 

M A (Cantab ), Meteorological Reporter to the Government 
of India. Late Meteorological Reporter to the Government of 
Bengal Was Second Wrangler and Smith’s Prizeman, 1869. 
Mr Eliot, as Meteorological Reporter to the Government of 
Bengal, and subsequently as Head of the Meteorological Depart¬ 
ment of India, has made many important additions to the phyMcal 
daU of Indian meteorology, and has done much in their utilisation, 
and in the improvement of the administration of the department 
of which he is now the head 1.Under him have been carried 
out the publication of Daily Weather Charts for the Bay of 
Bengal and Calcutta, for Bombay and the Western Coasts of 
India, and general charti for the whole peninsula. He baa also 
organised the systematic collection of marine observations from 
ships arriving at the chief Indian (wets. Hu special work,, con 
tamed in a long senes of meuwrs, published cither in separate 
form by the Meteorological Department, or in the Journal of Ike 
4 static Society of Bengal, chiefly relates to storms in India and 
Indun seas, and comprise* complete histories and discussions of 
fifteen cyclones and upwards of one hundred storms that have 
occurred between 1877 and 1886. The Annual Reports of the 
Meteorological Department, prepared by him, also contain many 
valuable and original discussions. lie has contributed very 
largely to establish the Indian Meteorological Department on a 
thoroughly scientific hosts, and to maintaining its nigh character 
and recognised practical imgsirtancc to our great Indian 
dependency 

JOSEPH Reynolds Grefn, 

D Sc (CanUb ), M A , FkSc (Lond ), F L.S Professor of 
Botany, Pharmaceutical Society of Great Britain Distinguished 
for his acquaintance with botany Attached to science, and has 
contributed to its progress by discoveries in the region of physio¬ 
logical chemistry, with reference chiefly to plant* His more 
important contributions are contained in the following papers — 
“On the Organs of Secretion in the Hypencacae’’ (/otem. 
Ltwt Soc (Sot ), vol. xx , 1883), (with Dr Sheridan Lea) 
“ Some Notes on the Fibrin ferment ” (lotcm of Pkystot , vol 
iv, 1883), “On the Edible Bird’s Nest of the Java Swift ”(* 4 *ri, 
vol vi., 1885)) “ On Proteid* occntnng in Latex ” (Proc Roy 
Soc , 1886) j “On the Action of Sodium Chloride in dissolving 
Fibrin ” (Jour* of Pkystot, vol viii , 1887), On Certain Points 
connected with the Coagulation ofthe Blood ” (iWf), “On the 
Change* in the Protekis of the Seed which accompany Gcrmina 
tioo *(Pktl Tram , 1887) t " On the Germination of the Tuber 
Of the Jerusalem Antichoke ” (Annals of Botany, vnl 1, 1888), 
“ On the Germination of the Seed of the Castor-oil Plant (Proc 
Roy Sot , 1888), “On the Occurrence of Diastaoc in Rotten, 
(Brit Awe Report, 1891), “ On the Occurrence erf Vttretable 
Trypsin ul the Fruit of Cucumis ntiBsstmns ” (Annals of Botany, 
vol vl, 1893), (with Prot Vine.) “On the Reserve Proteid of 
the Asparagus Root ” (Pr* Roy Soc, 1893), “On the Ger 
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mlwtinn of the Pollen grain and the Nutrition of the Pollen 
tube” (Phil Trans, 1894), "On VrntaWe Ferments” 
(Annals of Botany, vol vu., 1803), “On the Influence of Light 
on Die stunt” (tbtd, vol viIl, 1894). 

• Ernest Howard Griffiths, 

M A. Private Tutor Author of the following papers —“ On 
the Companion of Platinum Temperature* with the Kew 
Standard” (Rept of Committee on Electrical Measurements, 
Brit Amoc., 1890). “On the Determination of certain Boiling 
and Freezing Points” (Phil Trans , 1891 A), “ The Electrical 
Resistance of Platinum Wire at Absolute Zero ” (Phtl Mag, 
Dec , 189a), “ On the Determination of Low Temperatures by 
Platinum Thermometer*” (Prat Conti Phil Sac , vol viu , 
Put I), “ On the Increase in Resistance of a Conductor when 
Transmitting a Current” (tbtd., vol viii , Part I)j “The 
Mechanical Equivalent of Heat, together with an Investigation into 
the Changes in the Cnkcity for Heat of Water” (Phil Thins , 
1893 A) f “ The Bailing Point of Sulphur, together with a 
Method of Standardising Platinum Thermometer* ” jointly with 
Mr Callender (Phil Trims , 1891 A) 

Supplementary Certificate —Appendix to the communication 
entitled "The Mechanical Equivalent of Heat” (Proc Roy 
Soc , vol hr , 1803); " A Method of Joining Glass and Metal 
Tubes” (Pros Phtl Sat Comb , 1893), “ The Measurement of 
Temperatut*” (Science Progress , 1894)1 “The Influence of 
Temperature on the Specific Heat of Aniline ” (Phtl Mag, 
1893)1 “The Latent Heat of Evaporation of Water” (read 
Royal Society, January 1895) 

Charles Thomas Heycock, 

M A., Lecturer on Natural Science, King’s College, Cambridge 
Author of “Revision of the Atomic Weight of Rubidium” 
(Bnt. Assoc Rept, 188a), joint author of —“Spectrum of 
Indium” (Phil Mag [5] L, 1876), “ On a Simplified Form of 
Apparatus for Determining the Density of Ozone^’ (Proc Camb 
PMl. Sec , v ) 1 “ Lowering of the F reeung Point of Tin by the 
Addition of other Metals’ 7 (Proc Chem Sec , No. 63, 1889) ; 
“ Lowering of the Freezing Point of Sodium by the Addition of 
other Metals” (Trans them Soc, lv , 1889)1 “Molecular 
Weights of Metals when in Solution’’ r bid (lvri ) , “ Freezing 
Point of Triple Alloy* of Gold. Cadmium, snd Tin ” (ibid , lix ), 
“ Lowering of the Freezing Points of Cadmium, Bismuth, snd 
Lead, when alloyed with other Metals” (tbtd , hd ), “Isolation 
of a Compound of Gold and Cadmium” (tbtd), “Freezing 
Point of Alloys in which Thallium is the Solvent ” (ibtd , 1894), 
“Freezing lYnnt of Triple Alloys” (tbtd), “Chance in the 
Zero of Mercury Thermometer#” (Proc Camb Phtl Soc , vn ) 


for making accurate and rapid testa ,_ 

in direct current circuits, and in alternating current circuits of 
both Mgh and low frequency (some exhibited Royal Society, 
1893)1 an instrument for rapidly ascertaining the E M ¥ 


of s galvanic celT (exhibited Royal Society, 1893) > * 
compact moving coil nlvanometer adapted to universal purposes, 
which was employed by Profs. Dewar and Fleming in their 
researches on the resistance of metals, and la used in the record¬ 
ing pyrometer of Prof. Roberts-Austen He was deputed by 
the Commander in Chief to write the electrical section* of the 
Pan* Exhibition of 1889, the Frankfort Exhibition of 1891, and 
the Chicago Exhibition of 1893, and famished the Government 
with most valuable reports. 

Frank McClean, 

MA..LL.D (Glaag ), F R A.S , M I C.E. Author of “ Photo¬ 
graphs of the Red End of the Solar Spectrum from DtoA” 
(Monthly Notices, vol xlix ); “ Parallel Photographs of the Sun, 
Iron, and Indium, from H to near D ” (tbtd) ; “Comparative 
Photograph* of High and Low Sun H to A, with Notes on the 
Method of Photograph! nglhe Red End of the Spectrum ” (iU., 
vol h ), “ Comparative Photographs of Sun and Metal Spectra” 
(Series 1 and 3, ibid , vol lu) Inventor of McClean’t Star 
Spectroscope, an invaluable aid in the study of stellar spectra. 
Attached to science, and anxious to promote its progress. 
Founder of the Isaac Newton Scholarship at Cambridge Donor 
of a large telescope to the nation, to be 'used in physical 
inquiries at the Royal Observatory, Cape of Good Hope. 

WILIIAM MACEWEN, 

M D (Glaag ), Hon LL.D (Glasgow). Professor of Surgery, 


Observations concerning Transplantations rtf Bone, &c ” (Proc 
Boy Soc , May 1881, and Comptes rtndus Acad Sci , Paris, 
June 1881), “Treatise on Osteotomy’’ (London, 1880, trans¬ 
lated into French, German, Italian, Roumanian, Swedish and 
Ruman), " Osteogenic Factors in the Development and Repair 
of Bone ” (Annals of Surgery, 1887) f Address on the Surgery of 
the Brain and Spinal Cord (Lancet, and Bnt Med. foum., 
1888), ‘‘The Pupil in It* Semiological Aspects” (Internal 
foam of Med. Stances, 1887), “Radical Cure of Hernia” 
(Annals of Surgery, 1886), also numerous articles on special 
points in Surgery 

Supplementary Certificate —Author of a treatise on Pyogenic 
Infective Diseases of the Brain and Spinal Cord (1893), an Atlas 
of Head Sections, with fifty three copper plates, fifty three key 
plates and descriptive text (1893) Especially distinguished for 

his work on the Surgery of the 1‘ ~~ “•* — *' ’ ‘- 

ami Practice of the Surger 


Sydney John Hickson, 

D Sc. (Lond IMA. (Cantab.), Hon M A. (Oxon ), F Z.S 
Fellow of Downing College, Camhmlge Author of papers 

S ibliihed in the Philosophical Transaction1 , “ On the Ciliated 
roove (Siphonoglyphe) in the Stomodamm of the Alcyonarian* ” 
(1883), “ On the $mual Cells and Early Stages m the Develop¬ 
ment of MilUpora pheata ” (1888) In the Quart foum Micros 
Set , “ The Eye of Pecten” (1880), “The Fye of Spondylus” 
(1883) { “The Structure and Relations of Tubipora'’ (1883), 
“The Eye and Optic Tract of Insects” (1893) In the 
Tipdsckr van het Nederl. Aardrykskurtd, Geuootsch , “ Omiwer 
vingenin Nourd Celebes ” (1887) In the foum ArUhrop Inst, 
“Notes on the Sengirese” (1886) Author of the work, “A 
Naturalist in North Celebes.” 

Henry Capel Lofft Holden, 

Major, Royal Artillery In India from 1877-84, he carried out 
a number of experiment* m telephony and telegraphy for the 
Indian Government Since 1883 he has been in charge of the 
Deportment for the proofs of Naval and land Service Ordnance, 
and Gunpowders, and for experiment work connected therewith, 
and has invented and constructed many pieces of apparatus con 
nested with the science of artillery, ss well as with electrical and 
scientific research. Amongst those which have been publicly 
exhibited are Ms device* m connection with the chronograph, 
for measuring the velocity of projectiles j an extremely accurate 
and sensitive hydrometer for measuring the variations of the 
density of theacid* in the electrolyte accumulator cells (exhibited 
RoyM Society, (S87 j see also paper before Iron and Steel Inst, 
1891), a hig h -speed chronographic pen for record mg minute 
intervals of tune by electromagnetic mean* j various instruments 


Sidney Martin, 

M D , B.S , B.Sc , F K C.P Assistant Physician, University 
College Hospital, and Hospital for Consumption, Brounpton Dis¬ 
tinguished for researches m chemical physiology and pathology ; 
ha* earned out researches on chemical hocteriology for the Local 
Government Board, and for the Royal Commission on Tuberculosis. 
The following ore hi* principal published papers —“Papain 
Digestion ” (foum of Physiol , v ), “ Nature of Papain ana its 
action on Vegetable Protetds” (tbtd., vi.) j “ The I’roteida of the 
Seeds of Abrus precatorius" (Proc Boy Sec , xln ) j “ Physio 
logical Action of the Active Principle of Abrus precatorius" 
(ibid , xhn ) 1 “The Toxic Action of the Albumoae from the 
Seeds of Abrus precatenus” (ibtd) , “ Gluten and the Protetds 
of Flour” (Bnt Med foum , 1886)1 “The Influence of Bile on 
Digestion ” (with Dr D Williams— Proc Boy Soc, xlv and 
xlvih ), “ The Chemical Products of the Growth of Bacillus 
OHthracts and their Physiological Action” (ibid, xlvni.); 
“ Preliminary Report on the Chemical Products of the Life of 
Bacillus antkracis ” (Rept of the Med. Officer, Local Govt. 
Board, 1889 9°) > “Chemical Pathology of Anthrax” (ibtd., 
1891)1 “Diphtheritic Paralysis” (Proc Boy Soc, 189a), 
“ Gulstonian Lectures on the Chemical Pathology of Diphtheria, 
compared with that of Anthrax, Infective Endocarditis and 
Tetanna,” 1893, “Two Cla ss es of Vegetable Globulins” 
(Proc Physiol Soc ) t “ Pathology of the Proteid* of the Body” 
(Brit Med. foum „ 1890) 

George M Minchin, 

M A (Dubl ), Professor of Mathematic* in the Royal Indian 
Engineering College, Cooper’* Hill. Author of the following 
treatise* “ Statics,” “ Umpknar Kinematics,” and “ Hydro* 
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gtarictr” Abo of the foflowipg moen — u AM 
at any Syrian of Forces, treated by Quatemione” (Pree 
Lewd. Math Sec ) j “The Absolute Sine Electrometer” 
(Ratter*, Electrical Review, Ac.) j “ Researches m Photo- 
• ridty” (Free Pkyt Sex and Phil Mar), “Impulsion 
” (EUctnaem, Prec Pitt See) ; “ Seieno-Aluminium 
and the Electromotive Faeces of Starlight” (Attrenemy 
rr), " The Magnetic Field of a Circular 
Magnetic Field close to the Surface of a Wire 
t "(Pktt Mag , Pnc Pkyt See ) 


CeQa 

Cells_ 

amt AHn-Phyttet) 
Current ” j “ The Mi 
carrying a Current 


William Henry Power, 

Assistant Medical Officer, H M Local Government Board 
Author of Reports to the Local Government Board relating to 
the natural history of epidemic diseases and materially extending 
the knowledge thereof, more especially (a) Demonstration in 
1883 of the existence of Scarlatinal Disease in Cows, 
explaining the previously obscure spread of Scarlatina in human 
communities by means of Cow's Milk, (A) Record of Cases 
(afterwards followed by Dr Klein) where Diphtheria had been 
spread by the consumption of Cow’s Milk J (f) Discovery, in 
t88l, of the ability of Smallpox to extend atmospherically 
(without other personal relation) from a hospital to booses In " 


to further demonstration by Mr Power during subsequent 


and its light much veiled in the mist lying over the stars 
of Cygnus near the north-east horaon 
On Apnl 19, nh 46m,, another conspicuous meteor, 
moving very swiftly, and leaving a bright streak, was seen 
m Hercules and Bodtes by Mr Corder at Bridgwater, 
and the writer at Bristol Its radiant was in Sagitta at 
300° + 30°. The meteor fell from 77 to 71 miles over 
Wiltshire and Somerset, and travelled along a path of 40 
miles m less than one second of time. The radiant in 
Sagitta furnishes a well-defined meteor shower at the 
April epoch, and I first detected it m 1877 My 
positions for the radiant are as follow 


D, 92 
D, no 
D, 121 


1877, Apnl 16-19 
1885, Apnl 18-20 
1887, Apnl 19-25 


298 + 25 6 meteors 
*99 + *4 5 .. 

302 + 23 4 „ 


The mean position is at 300° 4- 34° Mr Corder saw 
a shower in Apnl-May 1876-9 from 300° + 20“ (7 
meteors), which presents an excellent accordance The 
meteors of this stream are very swift, and commonly ger¬ 
minate streaks, but the shower is not well displayed until 
the morning hours, the radiant being ven low before 
midnight W F Denning 


Thomas Purdie, 

B Sc , Fh D , A R.S M , Professor of Chemistry m the Um 
vewty of St Andrews. Author of the following s—“ On the 
Synthesis of « Isoheptane" , and “ On the Action of Sodium 
Aicoholates on Fumade Ethers” (Trans Chew Sec, 1881), 
“Action of Sodium Alkyl Oxides on Ethereal Fumarates" 
(ibtd , 1885), “ The Action of Metallic Alkylates on Mixtures 
of Ethereal Salts with Alcohols” (Md, 1887). Joint author 
with W Marshall, B Sc , of — “ Action of Alcohols on 
Ethereal Salts in presence of Small Quantities of Sodic 
Alkylates” {Trans Chem Sec , 1888), « The Addition of the 
Elements of Alcohol to the Ethereal Salts of Unsaturated Acids ” 
(Md, 1891) Joint author with J Wallace Walker, M A , 
of —“ Resolution of Lactic Acid into its Optically Active 
Components ” (ihtd , 1892)., “ Optically Active Kthoxyxuccimc 

AckfMdh*. 1893) 


NOTES 

Thk following fifteen candidates were selected on Thursday 
hut by the Council of the Royal Society, to lie recommended for 
election into the Society —Mr J Wolfe Barry, Prof A. G 
Bourne, Mr G H Bryan, Mr J Eliot, Prof J K- Green, 
Mr E H Griffiths, Mr C T Heycock, Prof S J Hickson, 
Msjor H C. L. Holden, Mr F McClean, Prof W MacEwen, 
Dr S Martin, Prof G M Mlnchin, Mr W H Power, Prof 
T Purdie We give the qualifications of the candidates in 
another part of this number 

The memorial of the late Prof J C Adams, at Westminster 
Abbey, will be unveiled this afternoon by the Duke of 
Devonshire. 


APRIL METEORS 

/COMPARATIVELY few meteors of the Apnl shower 
appear to have been seen this year in consequence 
of the cloudy weather which prevailed. But it the 
results are scanty they are interesting, for three fine 
meteors were observed at more than one station, and 
their real paths in the atmosphere have been computed 
On Apnl 14, tih 44m,, a bright first mag meteor was 
seen by Prat A S Herschel qt Slough, ana by the wnter 
at BnstoL It moved rapidly in a rather long path, and 
left a bnght streak The radiant point is indicated at 
316° + 31 0 near f Cygm, and the meteor fell from 87 to 71 
miles over the English Channel During its visible 
career it traversed a course of 107 miles with a velocity 
of about 49 miles per second The radiant of this 
meteor near (Cygm is almost identical with that 
(314° + 37°) found for a i-a mag meteor observed on 
Apnl 30,1893, also by Prof. Herschel and the wnter 
On Apnl 19, loh 59JIL, a fine meteor, variously esti¬ 
mated as «■ 1st mag, 3r )4 1 /, — 9 , *= 1st mag., was ob¬ 
served by Mr Corder at Bndgwater, Mr Blakeley, 
Dewsbury, Mr Packer, Birmingham, and the writer at 
Bristol, respectively its motion was moderately slow, 
and it left a streak The direction of its flight shows it 
to have been a Lynd with a radiant at 369° + 3 P° The 
meteor descended from 91 to 43 miles over the North 
Sea and Lincolnshire, and traversed a path of 97 miles 
with a velocity of 33 miles per second. This object 
appeared much brighter to the observers at Birmingham 
and Dewsbury than to those at Bndgwater and Bnstol, 
for the meteor was far more thstaitf from the latter places, 
NO. 1332, VOL 52] 


W* are glad to be able to report that Prof Huxley has been, 
steadily improving in health dunng the past few dajs 

Dr P Dangeard has been appointed Professor of Botany 
to the Faculty of Sciences at Poitiem. 

At a meeting of the Court of the Spectacle Makers Company, 
on Thursday last, Mr W H M Christie, the Astronomer 
Royal, was presented with the honorary freedom of the Company, 
in recognition of bis services to astronomical science 

The De Candolle prizes have been awarded by the Physical 
and Natural History Society of Geneva to Dr O Warburg for 
his monograph of the Mynsticaew, and to Dr K ion Wettstein 
for his monograph of the genus Euphrasia 

Durinc the past week, the deaths of several oilmen' men of 
science have occurred Surgeon Major Carter, who was elected 
a Fellow of the Royal Society in 1859, and obtained the Royal 
Medal In 187a, died on Saturday last, the 4th md , at his 
residence in Budleigh Salterton We notice also the death of 
Mr A E Durham, late Vice President of the Royal College of 
Surgeons of England, and the author of numerous works on 
subjects connected with medicine and surgery Vmong the 
announcements of deaths abroad, we regret to set the name of 
Prof K Ludwig, Professor of Physiology in the L'niu-iwly of 
Leipzig, and Director of the Physiological Institute there He 
was seventy-eight yeans of age. The death is also announced of 
Prof Manuel Pinheiro Chagas, General Secretary of the Royal 
Academy of Sciences at Lisbon Prof Chagas wa* bom 
November 13, 1842 
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D« Karl Vocit, the eminent biologist, tiled St Geneva on 
Monde), at aeventy eight yean of age. He wan bom at 
Giessen, and studied under Liebig and Agenie. After residing 
for a nine in Pane, he returned to Germany, in 1847, as Pro- 
feaerjr of Zoology m the University of hi) native town, but 
won lout hi* their for political reasons, la 1853 he became 
Professor of Geology at Geneva, and from that tune identified 
himself with the civic life of the country of hie adoption 
Wf regret to notice that Sir George Buchanan, formerly 
medical officer to the Local Government Board, died on Sunday 
last, at tht age of sixty-four As mentioned in these columns 
last week, he was chairman of the Royal Commission on Tuber 
culoau, the report of which has just been published Ilia 
contributions to the literature of preventive medicine, 1 ygiene, 
and sanitation are numerous and of\rime importance He was 
elected a Fellow of the Royal Society » 1883 
ON Monday, May 30, a meeting will be held at the Royal 
Geographical Society to commemorate the fiftieth anniversary of 
the sailing of the Arctic FxpeditKM, under Sir John Franklin 
The Society’s anniversary meeting and the annual conversazione 
will lie held on the following Monday, May 37 
1 hr Lari of Selbomc, whose death occurred on Saturday 
last, was elected a Fellow of the Royal Society in i860 He 
was raised to the peerage as Baron Selbome in 1872 The 
little Hampshire village, from which the title was derived, is 
that which is immortalised by Gilbert Whites “Natural 
History ” 

The Department of Science and Art has received, through 
the foreign Office, a programme of an Exhibition of Medicinal 
ami Useful Plants, which Is to be held at the Hague in July next 
Intending exhibitor* may obtain further information from Dr 
M f Greshoff, 97 Laan van bjeerdervoort, at the Hague 
SixTV six native*, and as' many a* 15a animals, have been 
brought over from Somaliland by Herr Menges, for the East 
African Village at Sydenham Among the animals wax a 
“Waller" antelope, and numerous boos, cheetahs, hyenas, 
yacknls, baboons, and ostriches. A further instalment of twenty 
lions, eleven elephants, four sebra*, nineteen ostnehes, six 
leopards, four pythons, and other animats will shortly atme 

An International Health Exhibition is to be opened in Pans 
in a few days, and is to remain open until September 15 next 
1 he exhibits are divided into ten groups, ax follow —Hygiene 
of the house 1 (») the health of towns, (3) treatment of in fee 
turns diseases; (4) demography and sanitary statistics, (5) 
sanitary science, (6) hygiene of infancy 1 (7) industrial and 
professional hygiene j (8) food products, (9) the hygiene of 
clothing—laundry work, sanitary clothing, &c. , (10) physical 
exercise 

A UH Ml of lectures 9a “ Our Edilde Sea Fish and the Sea 
fisheries," to be delivered by Pnjt W A. Herdman, F R S , 
at University College, Liverpool, has been arranged by the 
Lancashire Sea Fisheries Joint Committee. The object of the 
lectures is to interest an£ inform the general public in a matter 
of national importance, vt* the present position and future 
prospects of our fisheries, the need of protection and regulation, 
and the benefits which may be expected to result from such 
operation*, and from fish hatching and shell fish culture 
T«K library of tbs Marine Biological Association’s laboratory 
at Plymouth js in want of a number of volumes to complete sets 
of those boohs winch form an essential part of the equipment of 
an institution whare scientific investigation is carried on Among 

the volumes jbodiy needed are 2Mmfkiemi Tnmtttom pre 
nous t# 1878, and the frtutUngt of the Royal Society previous 
WO 133a, VOL, 52] 


to 1888 Fellows of the Royal Society, who do not wish to 
keep their old Treuuacttms and /Vamadfegr, or the fernUie* of 
Fellows who are dead, could not bestow those volumes more 
worthily than by giving them to the Plymouth Laboratory 
Other volumes which would be welcomed are 1 Prvcttdutft of the 
Zoological Society previous to 1891, and the Zaticknft fir 
Wisstnsck ZotlogU previous to 1873 Any special monographs 
on bufiogical subjects, or separate copies at papers, would also 
be gladly received Every man of science knows that the liters 
turn of a subject should be easy accessible to an investigator, and 
will therefore recognise the necessity of making the library at 
Plymouth less deficient in works of reference than it is at 
present 

Wb gave last week a list of the new officers of the U S 
National Academy of Sciences, elected at the recent annual 
meeting The new members elected at the same meeting were— 
Dr William H Welch of Johns Hopkins University, Dr 
William L Elkin of Yale University, Prof Charles S. Sargent 
of Harvard University, and Prof Charles Whitman of Chicago 
University Three foreign associate* were chosen—Prof 
Rudolph Leuckart of the University of Leiptlg, Prof Julios 
von Sachs of Wurzburg, aarf Pfpf Soph us Lie, of Leiptlg 
The Barnard gold medal was voted to Ixird Rayleigh for 
the discovery of argon The Watson medal and a purse 
of too dollars was presented to Pipf L. C Chandler for his 
researches on the variation of latitude apd on the variable atari. 
An account of this award was given in NATURE a year ago 
(vol 30, p. 157) A list of the papers read at the meeting will 
be found among our Reports of Societies. The Academy selected 
Philadelphia ai the place for the autumn meeting and fixed the 
date at October 39 At that meeting the new president, Prof 
Wolcott Gibbs, will be inducted into office, and Prof O C 
Marah’s term of office will terminate. 

A hew era of cheap telephoning seems to have followed the 
tsphal i en «f certain patents and the Judicial annulment of others 
in Mr United States k few months aga. Simultaneous announce 
meats of reduced rates in Connecticut and Illinois coincide with 
the formation of a new company—(he Standard Telephone 
Company -with ramlfeatk** Or sub«»n»panie* extending all over 
the United State*, and an aggregate capital of 160,010,000 
dollars. Preliminary arrangements were very quietly made, but 
this company now cornea forward with rates of 3 dollars a 
month, Instead of many times that amount now charged, in 
some cases running as high as 340 dollar* a year Efforts have 
been made, to indues the legislature of the State of New 
York, to secure a compulsory reduction of Sates, but the old 
companies have opposed such legislation strenuously, on the 
ground that no cheaper service could be given The Standard 
Company, however, claim to have discovered a new principle or 
method of operating in electricity, which will enable them 
to converse over unprecedented distances—say from New 
York to Denver, or even San Fnn^sco—at very moderate 
cost The reticence maintained, however, makes it impos¬ 
sible to decide whether or not these extravagant claims are 
well-grounded 

At the second Internationa] Zoological Congress held in Mos¬ 
cow in 1893, a resolution was passed to the effoot that the third 
meeting should take place in Leyden, th9 oldest University of 
the Netherlands, and that Dr F A. JeWdnk, Director of the 
Leyden Natural History Museum, should be its President A 
circular informs ns that the Netherlands' Zoological Society is 
making the nternary arrangements for this meeting! which is to 
be held on September t6-ai, under the patrobage of the Queen- 
Regent of the Netherlands, The Minister* of the Interior, of 
the Public Works, and Of Commerce aad Industry will be 
Honorary Presidents of the Congrrea. A number of weft-known 
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apefegfota have promised to attend the meeting, and to deliver 
addresses or read papers. Tbe following icheme for the sectional 
meeting* has been arranged 1—(I) General zoology, geographical 
distribution, Including the fcedi faunas, tbe theory of evolu¬ 
tion. (a) Qassificatxm of living end extinct vertebrate*, 
bionomy j geographical distribution, including fossil vertebrate*. 
(3) Comparative anatomy of living and extinct vertebrates, 
embryology (4) CTamificarton oflmng and extinct invertebrate 
ahbnalt 1 bionomy (5) Entomology (6) Comparative anatomy 
and embryology of invertebrate animals. Intending members 
may tend the subscription (£\) to Dr P P C Hoek (Holder), 
the General Secretary, or to Dr R. Horst (Leyden), Treasurer 

The summer meeting* of the Institution of Naval Architect* 
trill be held in Paris on Tuesday, June it, and during the 
remainder of the week The Right Hon Lord Brasiey, K.C B , 
President of the Institution, will occupy the chair We are 
informed that the French Government is taking a warm interest 
in these meetings, and that, under the honorary presidency of the 
Minister of Marine, Vice Admiral Bernard, and under the acting 
presidency of Vice-Admiral Charles Duperrd, a strong and mfluen 
tial Reception Committee has been formed, representing the 
Ministry of Marine, the French Navy, the Municipality of Pant, 
the Chamber of Commerce of Paris, the Great French Industries 
and Steamship Owners, tbe Railroad Companies, the University of 
Pans, the Conservatoire des Arts et des Mftiers, the French Insti 
tution of Civil Engineers, the Society for the Encouragement of 
National Industry, the French Institution of Naval Architects, and 
the Union of Yachts. This Committee has already taken active 
steps to draw up a programme of exceptional interest for the 
instruction and entertainment of the Institution Papers have 
already been promised by M fcmfl Bertm, Director of the hrench 
Government School of Naval Architecture, and M V Dayman! 
There will also be papers by Sir William White, Mr B Martel!, 
Dr Francis Elgar, Mr Archibald Dermy, and Mr fdark 
Robinson 

dbaiNG the Easter vacation the following naturalists have 
been at work in the Liverpool Marine Biological Station at Port 
Erin t—Dr H O Forbes, Mr F G Bally, Mr P M C 
Kennode, Dr J D Gilchrist (Edinburgh University), Mr A O 
Walker, Prof Herdman, and Mr J C Sumner (curator) Two 
steamer dredgmg expeditions have been earned out to the we*t 
and sooth of the Isle of Man. On these a small shank trawl wax 
worked, in addition to tbe dredge, with considerable advantage- 
on one occasion, in fort, coming up so full that the net bunt 
with the weight on leaving the water, and the content! were lost 
A number of fine Echinoderma were obtained with the trawl, 
I n c luding Luidt*, Polmipes, Porama, SHtkasttr , Synafta, 
and other Hoiothurias*. Amongst the Crustacea were 
Stm^tUum, MunuU bamjfLa, Xcuttko tuitnu&Ua, Ebaha 
tubtrora and £ tunu/acta, Anapagurus bpmbmmm, Gahdhta 
with PUurocrypt* duptrrm, MEpkidipoUa martra and 
a number of the rare shrimp PmtopMur sptturus, Leach 
Floating fish egg* (plaice and another apecies) were caught in the 
tow-neti in Port Erin Bay, both in March and April, and. Aplprta, 
/Mr, Saptala, and other Invertebrates have spawned in the 
tanks at the Biological State. The Liverpool Committee is st 
present considering the possibility of a further extension of the 
Station in the form of a hatchery and a large tidal pond, such as 
Mt con t e m plat ed in Prof. Herdman'* original scheme of the 
institution. 

An Italian Seitmological Society has recently been founded by 
Prof lYmeMni, the weU known Director of the Central Meteoro¬ 
logical and Geodynamic Office at Rome, objects are to make 
known as soon as possible all the lefoc^; and volcanic pbe 
nomena o c c u tning either in Italy or in other countries, to publish 
abort notes about them, description* of qpwrtie apparatus, Ac , 
NO. 1332, VOL. 52] 


aad generally to promote the study of geodynamics. The sub¬ 
scription being moderate, and national and foreign members 
being admitted on nearly the same fops**, the new soael), it is 
to be hoped, may become practically a‘European one. 

A USEFUL innovation, that we hope is to be continued, has 
been started by the Geological Society of London, m the 
publication, of a catalogue of geological literature added to the 
Society’* hlyary during the half year ended December 1894 
This 1* equivalent to a list of all important books and papers on 
geology published in that period bvery paper la catalogued 
separately, under the author’s name, and there is a subject index 
Tbe whole is a distinct improvement on the list hitherto published 
annually in the November Quark rty Journal and in spite elf the 
improvements, this list for the half year »leu than half tbe bulk 
of the last annual oqp The only important omission is that of 
maps. The work will be most useful to all geologists who wish 
to keep abreast of recently published works 

The science of oscillations has lieen enriched by some simple 
and instructive elementary experiments, due to Dr H J Costing, 
which ore described in the Zertrrknfi /Mr den PkyrtkaltscktH 
UntorruU That the velocity of a pendulum is greatest when 
the bob reaches its mean position is shown by means of a pen 
dulum with a mirror attached to it at its axis of suspension, the 
upper end of the pendulum rod being attached to a stout wire 
bridge, the feet of which take the place of thekmAi edge When 
a beam of light is reflected from this mirror, a line of light is 
farmed upon the screen if the pendulum vibrates rapidly enough 
The light from the lamp is made intermittent by a uniformly 
revolving disc provided with holes laired at equal Intervals near 
the edge A senes of points arc then produced on the screen, 
which are crowded together towards the ends, and further apart 
towards the middle of the line of light, the distance being pro 
portioned to the velocity of the bob 

Another neat contrivance designed by the Dutch phjaebt 
is one for producing Lissajoua' curves resulting from the com 
t*nation of two vibrations at right angle* toeachothir The 
simplest form of vibrating mirrors consuls of two small mirrors 
attached to wires stretched in a vertical and horizontal position 
respectively The periods of vibration are adjusted by screws 
carrying nuts mounted behind the mirror at right angles to the 
wire. The vibration is made slower by screwing the nuts out 
wards j or, if a pendulum is to lie used, it is attached to the 
bottom of a U shaped wire bent out aftd down at the upper 
ends, so is to oscillate about the end* of t|te wire A horizontal 
circle is attached to the U at the centre of stujieiision, carry 
mg a precisely similar suspension for a second and smaller pen 
dulum, except that a horizontal mirror takes tbe place of the 
horizontal circle The periods are adjusted by weights mo* able 
aloqg tbe rods, and the resulting curve* may be thrown upon 
the ceiling, or back upon a screen just Hi frortt of the lantern 
with a hole for letting the light through In this case the beaai 
must be twice reflected from a mirror at 45* to the horizon 

Within the last year or two, the number of methods for 
observing the characteristics of an alternating current which have 
been described is considerable Tbe fotert step In thU direction 
is due to M J Pionchon (Compter retuM, April 33, 1895), " h <> 
uses an optical method The oltcmaltfig current is passed 
through a cod, surrounding a tube filled firith carbon bisulphide 
or a saturated solution of mercuric and potassium iodides. Thu 
tube is placed between the pottruer and analyser of a half 
shadow po lari meter Under these circumstances the plane of 
polarisation of the light, after its passage through tbe tube, posses 
m succession through all the positions between two limits, one 
of which correspond* to the maximum rttrrent in one direction, 
aad the other to the maximum Current in the opposite direction. 
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u, u ii the cue in practice, the alternation* are fclrty rapid, the 
appearance preaented is that dunng the paaeag* of the current 
the two halves of the field appear equally bright when the 
analyser is adjusted in the sero position for no current passing 
By adopbng'the stroboscopic method of observation, the author 
has, however, succeeded in making dear the different phases of 
illumination through which the field of view passes. By suitably 
adjusting the difference («) between the period (T) of the strobo¬ 
scope and the period (T) of the current, it is possible to see the 
various phases of the phenomenon pan u slowly as is desirable, 
the period of the apparent Change being to the period of the 
current in the ratio of T' to * Hence, by determining the time 
taken to go through a whole cycle of the apparent changes, the 
period of the current can bp deduped. The maximum value of 
the current can also be determined, If we denote by ji the 
rotation of the plane of polarisation bf the light corresponding 
to the maximum current, then, when the principal plane of the 
analyser is rotated through a lea angle than p, the two 
halves of the field will appear equally bright twice during each 
cycle of the apparent changes. If the angle of rotation of the 
Analyser is p, this equality will only occur once in a cycle, while 
if the rotation is greater than p, at no time will the two halves of 
the field of view appear equally bright Thus it is quite easy to 
determine the position of the analyser corresponding to the 
maximum current The method also admits of obtaining the 
cunent curve, by notiiqj; the times at which, when the angle of 
rotation of the analyser (a) is less thpn p, the two halves of the 
field are equally bright The current corresponding to the two 
times observed can be calculated from the value if a, the known 
dimensions of the coil, and Verdet’s constant for the liquid 
employed 

Poor lb rank Clowes’ “ Treatise on Practical Chemistry and 
Qualitative Analysis,” adapted for use m the laboratories of 
colleges and schools, has reached a sixth edition Messrs. J 
and A. Churchill are the publishers of the book. 

The Quarterly faunal of that>eologkal Society, just issued 
•(No. 303), contains, in addition to pa peri read at the meetingi, 
the report of the proceedings of "the annual meeting and the 
anmveriary address of the president, Dr Henry Woodward, on 
“ Some Points in the Life history of the Crustacea in Early 
Palaeozoic Times." 

The very useful pamphlet entitled “Notes on Polarised 
Light," by Mr A. E Munby, which we favourably noticed when 
it appeared about a year ago, has been translated into Russian 
by Prof Glinka, of St Petersburg University. Students of 
mineralogy beginning work srith the polanscope, will find the 
contents of the pamphlet of great assistance 

We have received a report of the proceedings of the con 
ference on inland navigation, held in Birmingham m February, 
by the Federated Institution of Mining Engineers. The report j 
contains some useful information on the Important subject of the 
mlapd navigation of Great Britain, and a number of valuable 
suggestions for improving the present inefficient state of our 
inland waterways 

Misses Dulaw and Co. have prepared and published a 
useful catalogue of separate papers from the Philosophical Trans 
Mhtm of the Royal Society offered for sale by them The 
papers are indexed according to the authors’ names. Two other 
new catalogues which scientific bibliographers will find valuable 
are R Fnedlunder and Son’s “ Biicher vereeichniss ” (No. 417), 
containing titles of entomological works, and a list of books 
issued by Mr Bernard Quantch, Piccadilly, S W 

Science Gossip for May contains several articles o> scientific 
interest Dr Dal linger has a note on MtBctrU nstgrns, illus- 
SUsted by drawings of this small though interesting denizen of 
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our poods. Messrs. Wanklyn and Cooper write on Argon. Mr, 
Thomas Leighton 1 ms an article on “Geology of the Me cl 
Wight” , and Dr Guppy writes on “ Stations of Hants and 
Buoyancy of Seeds.” Mr Rudolph Beer has an intereatihg 
illustrated article on “ Leguminous Plants.” - < 

The West Australian Year-Book for 189^-94, issued by the 
Registrar General, contains tables showing the results of meteoro¬ 
logical observations at the chief obaemng stations, together with 
wme general remarks on the climate of the colony Tbedimat* 
varies a good deal in the different parts ; In the south and smith- 
west it is excellent, being temperate and cool, with regular and 
sufficient rainfall To the eastward the climate « dryer, but little 
accurate information is available in that direction. 

The Report of the Royal Zoological Society of Ireland for the 
year 1894, shows that the Society is in an exceedingly prosperous 
condition Nine hon cubs were born during the year, four of 
which died, but the five others (all males) were disposed of aa 
exchanges. There are still two lions and five lionesses in the 
gardens of the Society The Council has decided to make a 
donation to the fends of the Irish Naturalist, a monthly journal 
which frequently contains valuable information on the natural 
history of Ireland 

We have received No. 3 of the Official Guide to the Museums 
of Economic Botany at the Royal Gardens, Kew, compris 
mg Monocotyledons and Cryptogams Among the sped 
mens and products helonging to Monocotyledons, by far the 
larger number are naturally derived from the great order of 
palms, though the origin is also illustrated of other very im 
port ant products, such as vanilla, ginger, grains of paradise, 
arrowroot, the pine-apple, aloes, bananas, the yam, New Zealand 
hemp, dragon’s-blood, and many others. The palms include 
nearly 100 distinct exhibits, and the grasses upwards of 6a 
Among Cryptogams, several officinal and other useful articles 
are olitained from the fibres , while the Algae and Fungi also yield 
their quota. A very copious index adds greatly to the value of 
this publication 

A report, lately Issued, on the progress and development of 
the Manchester Museum, Owen* College, during the past four 
years, shows that the museum is a great power for good By 
means of short courses of popular lectures, and informal demon 
strations and addresses, the collections have been rendered more 
interesting and intelligible to the public Cluba, societies, and 
classes have paid frequent visits of inspection, and have had the 
contents of various sections of the museum explained to them by 
Prof Boyd Dawkins, or by members of the museum staff A 
□umber of additions have been made in the geological depart¬ 
ment, one of the most interesting accessions being a model of a 
glacier, made to scale by Prof Heim The zoological and botanical 
collections have also been benefited by additions, and the speci¬ 
mens in most of the sections have been reduced to law and 
order 

A recent redeterm mat ion of the atomic weight of strontium, 
by T W Richards, confirms the value 87 70 found by Peloute 
In 1845 Mouse employed the method founded oa a comparison 
of anhydrous strontium chloride and silver The present author 
finds (1) the ratio between very carefully purified anhydrous 
strontium bromide and diver in three sets of analyses carried 
out by different methods, and (3) the ratio aAgBr: SrBr t in 
two other senes of experiments. Taking oxygen “ 16-000, 
the values obtained for the atomic weight of strontium are 
respectively (1) 87644; 87-663; 87-668, and (3) 87-660; 
87-659. The mean value from these results may be taken as 
87-66. 

The additions to the Zoological Society’s Gardens during the 
past week include a Common Squirrel (Strum vulgaris). 
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British, presented by Mrs. Herbert Morris; four Yellow-bellied 
Liothnx (Ltotknx hums) from China, presented by Mr Albert 
Kettich t a Black billed Sheathbill (Ckumu miner), captured at 
sea, a Water Kail (Rat/us aquation), British, presented by Mr 
John Gunn, a Lineolated Parakeet {BeHorhynthut huso lotus) 
iron Mexico, presented by Mr Edward Hawkins t a Puff 
Adder (Vtftra arutasu) from South Africa, presented by Mr 
J L. Matcham, a Lear’s Macaw (Arc lean} from South 
America, four White backed Pigeons (Cotumba Uuconota) from 
the Himalayas, a Rock hopper Penguin {EuAyfUt chrysocome) 
from New Zealand, deposited, two Alpine Choughs (Fyr- 
rhettrax atpntus), European, purchased, an English Wild Cow 
iB*s taunts, var ), bom in the Gardens, 


OUR ASTRONOMICAL COLUMN 
Relative Densities ok Terrestrial Planets —Atten 
tioc is drawn to an interesting relation between the diameters and 
densities of the terrestrial planets, by E S, Wheeler (Scutict, 
April 10) The planets are plotted with their diameters in mile* 
*s aba ci we e , and their densities (the earth being taken as unity) 
as ordinates, and it is then seen that the points located in this 
way lie approximately in a straight line, Such a line posses 
within the limits of the probable errors of all except Venus. If 
this relation should prove to represent a natural law, the mass of 
a planet or satellite could be determined from its diameter 
Venus is the only one of the five planets (the moon being in 
-eluded) that is any more discrepant than irpght be expected from 
its probable error, to make it accordant, cither its mass must be 
increased by one tenth, or its diameter decreased by one 
thirtieth A sufficient increase in the mass of Venus is stated to 
be all that is necessary to explain the. movement of the pen 
helion point of the orbit of Mercury, but same of the irregulan 
ties of Mercury may be accounted for by the small mass which it 
is now supposed to have, namely, one thirtieth that of the earth 
In plotting the planetary Curve, the density of Mercury adopted, 
is that derived by Backlund from a discussion of the movements 
of Encke's comet 

The Orbit ok Comei 1893 IV ^Brooks) —An investiga 
tkm of the path of this comet, by Signor Peyra, seema to suggest 
that it is one of a senes travelling in the same elliptic orhit 
(Ast Nock No. 3381) This conclusion is loused on the sum 
larky of the orbit with those of comets 1864 I and 1822 I, the 
periods of the comets rendering actual identity impossible The 
elements of the orbit are as follows 

T =* 1893 Sept 19 25954 Berlin M T 

Longitude of penhelion 1&2 22 19 1 

„ „ node 174 S 5 M > *893 

Inclination 129 50 14 ) 

Eccentricity 






3516 years. 

Th* Spectrum ok Maks —A very practical contribution 
the recent discussion as to the spectroscopic indications of 
aqueous vapour In the atmosphere of Man is afforded by the in 
vesbgarions of Mr Jewell as to the amount of vapour necessary 
to produce effects which can be observed with instruments of 
specified power {AstrophysKal Journal, April ) Expressing 
the amount of vapour present in the air of Baltimore by the 
-depth In inches of a layer of water, the observed monthly mean 
for January is o 73, June 3 25, October 1 56, the maximum oc 
cumng m June He concludes that “unless the amount of 
water in the atmosphere of Man is greater than that m the 
earth's atmosphere m October at Baltimore, it is useless to look 
for the presence of water vapour m the spectrum of Man, unless 
our instrumental means are much superior to any hitherto used 
for that purpose " Since instruments of greater dispersion are 
unsuitable, because of the lack of sufficient light, there seems but 
little chance of obtaining any very decisive direct evidence of the 
presence of water vapour in Man It will be remembered that 
Dr Janssen and othen satisfied themselves as to the indications 
-of water vapour bands in the spectrum of Man, whilst IToC 
'Campbell has more recently faded to detect them 

The chances of detecting the presence of oxygen, however, If 
-present, do not seem so homeless, as the B group is readily seen 
-with small dispersion 
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o observe the chiorophylf bands in the spectrum of the 
' nets, nnct <x- “ *“ _J -“ -- 


$ of the bands is quite strong 


green areas of the planets, once octal 
in the vegetation spectrum V 

The Astronomical Society op France.- a-Dnni* the 
eight years of its existence, this Society baa attained a member 
ship of nearly 1000 At the annual meeting held recently, Dr 
Janssen was elected president, and M Camille Flam morion 
general secretary for the current session The pr ogress of 
astronomy m 1894 formed the subject of an address by M 
Tlnerand, the Director of the Pans Observatory Among nflfi 
matters he referred to the reappearance of De Vico’s comet 
(Nature, vol 11 p. 54a), which he regarded as farther evidence 
of the feet that, at certain ejxichs, comets are subject to increases 
of brightness which they are incapable of maintaining, the in¬ 
crease! activity being probably due to internal disturbances, the 
nature of which are not yet understood It will be remembered, 
however, that Mr Lockyer explains these fluctuations in bnlhancy 
by collisions with meteor swarms lying in the track of the 
comet Referring to minor planets, M Tisserand believed it not 
improbable that those a|>peanng as bright as 12th magnitude stars 
have an average diameter of about 130 kilometres t that is, about 
one hundredth of the earth’s diameter, at that rate, even a thousand 
of them would not have a total mass equal to a thousandth part 
that of the earth, assuming that their mean density is not greater 
than that of the earth [Pull Mens Soc Ast do Frame, 
May) 


THE ROYAL SOCIETY CONVERSAZIONE 
'T’Hh annual Royal .Society convereanone, to which gentlemen 
only are invited, was held in the Society’s rooms oh 


Wednesday’.of last week 
Many branches of —- 
either by apparatus 


in the e 

-, _ rl _by results of research An exhibit that 

attracted much attention was the electrical furnace os used for 


the melting of chromium, t_ , ,___, 

with high melting points, shown by Prof Koberts-Austen, 
C B The furnace consisted of a fire clay case lined with 
magnesia, and contained a magnesia crucible The carbon poles 
were huruLontal, the arc being deflected by means of a magnet 
on to the material to be heatod For purposes of exhibition,an 
image of the molten contents of the furnace was projected, by 
means of a kns and mirror, on to a screen, the current cm 
ployed is usually about 60 or 70 amperes at too volts. 

Some very valuable metals of the platinum group were ex 
hihited by Messrs Johnson, Matthey, and Co , among them 
being a platinum nugget, weighing 158 ora. 5 palladium ingot, 
of 1000 ora., rhodium ingot, 72 ots. , osmium, melted and 
sponge , ruthenium melted by the electric ore, and jsire indium 

A magnet, showing the effects of currents m iron on its 
magnetisation, was exmhited by Dr Hopkmson A large 
electromagnet had boned In its substance two coils of compara¬ 
tively small dimensions, one around the centre of the magnet, 
the other half way between the centre and the surface. These 
coils were connected to two galvanometers. On reversing the 
current round the magnet it was seen that a considerable time 
elapsed before either galvanometer showed any sutatanbal cur¬ 
rent, and that the current in the central coll occurred much later 
than in that at a less depth in the mass of iron. 

Prof J A Fleming showed a synchronising alternating 
current motor and contact maker, for the delineation of 
the form of alternating current and electromotive force curves, 
and a form of resistance of snail inductance for use with the 

* P Sn*imrtrument for analysing primary and secondary volts a«f 
amperts simultaneously was exhibited by Prof W M Hicks. 

Mr R. E Crompton had on view electrically heated appa¬ 
ratus, showing the method of applying electricity for heating 
tool* and appliances used in trade, also for domestic purposes. 
Wires of high resistance composed of nickel, steel, or other suit 
able alloys, were embedded in an insulating enamel, and by it 
attached to the various article* to be heated By this means 
loss of heat was obviated Connection was made with the circuit 
by means of safety connectors. In which the contacts were auto¬ 
matically protected The perfect flexibility of the system was 
exemplified In the electnc oven, which w»s he*t«l on all «fas 
top, and bottom, and the temperature of which could be regulated 



38 


NATURE 


IMay 9, 1895 


by turning on or off any part, or the whole at tbe current Klectn 
colly heated hot plate*, flat iron*, and radiator* were shown con 


_e principle, Mr 

the latest form of Crompton pot — u - 

ments (accumcy 1 in 1,000,000),- 

thermometer* for use with potentiometer 


„ - alto exhibited 
V for ratio measure 
form* of platinum 


A new instrument for testing the quality of iron in regard to 
magnetic hysteresis was exhibited by Prof Ewing (Fig 1) Its 
special use is to test sheet iron for transformers aim dynamo 
armature* A few strip* of tbe iron to be tested arc cut to the 
length of three indie*. These ere cleaned in e earner, which 
u wen caused to revolve between the poles of a magnet The 
magnet is suspended on e knife-edge, and become* deflected in 
consequence cX the work expended in overcoming the magnetic 
hysteresis of At sample Tbe deflection is observed by means 
of a pouter, and serves as 4, measure of the hysteresis. The 
apparatus is so designed as to make the induction nearly the 
same u all specimens, notwithstanding differences of perae 


highly electro-positive metals from aqueous solutions, 
forming an amalgam with a mercury cathode 
A system of electric meters, vu., voltmeters, ammeters, and 
wattmeters, suitable for cither direct or alternating currents, 
formed Mtior Holden’s exhibit. 

Prof George Forbes exhibited a torsion model of submarine 
cable A thread vertically suspended in oil represented the 
cable, the tonaon (t M V ) being applied at the top by vanes 
and a positive or negative air Wait (battery) The whole 
waa suspended at the top by a spring (sending condenser); at 
the bottom was a minor to reflect spot of light This was con 
trolled by a magnet (receiving condenser) Fluid friction repre 
sented resistance Twist represented charge The model gave 
signals compared with those of a cable aooo miles long 
Specimen* of tbe deposit or incrustation on tbe insulators of 
the electric light mains at St POncras, m which metallic sodium 


Electrolysis of these alt* took place with liberation of the 
metals at the negative main, the metal* being oxidised end 
•lowly carbonated m air During this process nodules of tbe 
metal seem to have become embedded in the oxides, and 
preserved from oxidation 

Mr Francis Cm!ton showed enlarged finger prints, with de¬ 
scriptive notation, and a print of the hand of a child eighty* 
six days old 

Prut. I B Farmer had on view example* of heterotypical 
nuclear division in reproductive tissues of plants. 


cell* were exhibited by Dr CiustavMann , and wandering cells 
of the intestine were shown by Dr Weabrook and Mr W B. 
Hardy 

Mr W T Bulges* showed the result* of ex pen menu in 
connection with the transmission of infection by flies. Flies 
having been placed in momentary contact with a cultivation of 
Bacillus pndigwsus (or other suitable chromugcnic organism) 
were allowed to escape into a huge room. After some time they 
were recaptured and caused to walk, for a few seconds, over 
slices of sterile potatoes, which were then incubated for a few 
days. The experiments showed that the flics' tracks on the 
[wtatocs were marked by vigorous growths of the chromogenic 
organism, even when the flies spent several hours in constant 
activity before they were recaptured The use of pathogenic 
organisms in tbe*e experiments would be attended with obvious 
dangers, but the results obtained with harmless microbes indicated 
the constant risks to which flies expose us. 

Prof (iotch and Dr H O Forbes showed a living speci¬ 
men of the MalafttrumstUctrtcus from the River Senegal, 
Mr Stanley Kent, a new bacterial species, and Mr D Sharp, 
F R.S , examples of variation in the sue of beetles. In some 

*—.1— ■*--- — - 0 f ai j u i t individuals of 

of the a 



- ckorago —this difference was, in length alone, nearly 

i five and one It is liclieved that these extreme cases occur 
hicfly in forms m which the males are ornamented with 
1 useless ” appendages, c g the fiun 


d of tbe insulators end wood 
__ ___see meins, were exhibited by 

as 
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The exhibit of the Marine Biological Association consisted of 
(1) marine organisms preserved in formic aldehyde, which, in 
dilute solutions, is specially useful for tbe preservation of trans¬ 
parent organisms as museum specimens , (a) a new method of 
fixing methylen Hue preparation*. The methylcn blue prepara¬ 
tions are fixed with ammonium molybdate This method, due 
to Dr Berthe, of Berlin, has the advantage of retaining the 
original blue colour of the preparations, and also of allowing the 
object to be mounted in balsam, or imbedded in paraffin m the 
usual way 1 (3) the action of light on the under sides of flat 
fishes. The flat fishes exhibited were reared in a tank with a 
flat slate bottom and glass front. Those portions of the under 
side of a fish which Were not in contact with the slate, and to 
which light was accessible—this point being demonstrated bv the 
exposure of a photographic plate upon which the fish lay—-nave 
become pigmented, wbilst the remaining portions are without 
pigment, (4) hvmg representatives of the Plymouth iiniua. 

A gradient indicator was exhibited by Mr J Wimshurst, 
and Sir, Benjamin W Richardson showed an electrical cabinet, 
for use in the wards of a hospital 

There were only two astronomical exhibits. Mr J Norman 
Lockyer, GB , showed an enlargement of a photograph of tbe 
spectrum of a Orioms, taken with a 6-inch telescope and an objec 
tive prism of 45' 

Mr Sidney Waten exhibited charts showing the distribution 
of the nebulae and star-dusters, and their relation to the Milky 
Way These cherts, upon which ere recorded the position of 
the 7840 objects of the New General Catalogue of 7888, were 
designed to show the distribution of the nebubeand star-clusters, 
more especially m relation to tbe Milky Way The rasolufcfc 
and irresolnble nebulae arc shown to be roost densely scattered 
in tbe poles of the galactic circle, and avoid the track of tbe 
Milky Way, while the star-cluster* follow it* course with peat 
fidelity The evidence derived from tins distribution seems fo 
point to some general connection between the nebular system and 
tbe system of the stars. 

Prof Ramsay had s spectroscope an 


e spectra of argou extracted 


to give ocular d__ , 

from air, and of a mixture of argon and b_ 

clevette. It n hardly necessary to my that tbe spectroscope was 
in gnat demand all the evening 
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Students’ ample apparatus for determining the mechanical 
equivalent of heat was exhibited by Prot Ayrton. Tlie 
apparatus enables the beat equivalent of a watt-second to be 
experimentally ascertained with an error of less than I percent , 
without any allowance having to be made for beat lost by con¬ 
duction, convection, or radiation It will give the result when 
3000 c c of water are warmed for two minutes with a current 
of about 30 amperes, at a pressure of about to volts. The con 
doctor consisted of 10 feet of manganbr rolled into a thin strip 
to give off heat rapidly, and formed into a double grid so as to 
he used as an efficient water stirrer The cron section of the 
flexible leads was such that practically no flow of heat occurred 
between them and the grid when a current of about 30 amperes 
is used 

Photographs of sections of gold nuggets etched to show 
—“—'— —e exhibited by Prof A. Live nidge 


. , _g the Widmanstatt figures 

shown by most metallic meteorites, except that, in the nuggets, 
tht crystals are more or lets square in section, and show races 
which evidently belong to the octahedron and cube 

Phenomena associated with the formation of cloud were ex 
nerimentaUy illustrated by Mr W N Shaw Clouds formed 
by mixture of two currents of air of different temperatures were 
shown in a large gloss globe The currents were due to eon 
vection The motion of the clouds gave an indication of 
the motion of the air Under suitable conditions the motion 
assumed a gyratory or “ cyclonic ” character A second globe 
was arranged to show the formation of a cloud by the dynamical 
cooling of air, consequent upon a sudden expansion equivalent 
to an elevation of about 10,000 feet The water globules could 
lie seen to fall slowly A light was arranged at the back of the 
globe to show (under favourable circumstances) coloured coronse 
surrounding u central bright spot Two other globes 
*' ' ; modi fication 


injunction to demonstrate the 1 


1 which cloud 


introduces into the dynamical cooling of 
of the pair condensation diminished the fall of temperature in¬ 
cidental to sudden expansion, and the difference was indicated 
by the final pressure-difference between the globes. 

There were two barometric exhibits, one a mechanical device 
for performing temperature corrections in barometers, by Dr 
John Shields, and a new form of barometer, exhibited by Dr J 
N6rman Gillie 

The preparation of acetylene from calcic carbide was shown 
by Prof V B Lewes. The combustion of acetylene for illu 
mmating purposes attracted great attention Calcic carbide, 
fonned by the action of carbon on lime at the temperature of the 
electric furnace, was decomposed by water with evolution of 
acetylene The remarkable brilliancy of the flame produced 
may be judged by the fact that the acetylene when consumed 
in suitable burners develops an illuminating value of 340 candles 
per 5 cubic faet of gas. 

Generalised frequency curve* were exhibited by the Applied 
Mathematics Department of University College, London, snd 
also compound frequency curves, a harmonic analyser, and - *~ 
projector 

Mr T Clarkson showed his ciroJograph* for drawing and 
meamnng circular curves of any large radius without raqtunag 
the centre, with examples ef curves. .The construct** of these 
instruments is based upon a recent draowery that it is posable 


measuring circular curves of any large 1 
the centre, with exam plus ef curves. ,TI 
instruments is based upon a recent discovery that it fa p 

cut a flat plate of steel (of uniform tfocknem and tamper) in- 

certain form, which imparts to it the property of bending always 
into circular corves. 

Mr R. Inwards had on view examples of eunous mortise Joints 
in carpentry, all made without compression or veneering, and 
Mr Hermann Ktlhne exhibited Junkers’ patent calorimeter 

The radial cursor, a new addition to the slide rule, was si 
by Mr F W Lanchester Thu cursor added to the slide rule 
make* the rule applicable at once to the calculation of whole or 
fractional powers, and renders it specially useful for the solution 
of problems in thermodynamics. 

The Cambridge Scientific Instrument Company showed a new 
form of rocking microtome and a new form of spectrometer, 

and an improved form of Donkin’s harmonogmpk. This- 

modification of Donkin’s harraanograplwaiid draws, on a n 
e co mp o un ded ef tw 


■ nines, some of the occupations of the people, several kinds of 
dances, and the distribution of dance-masks. Evidence was given 
in support of the view that British New Guinea is inhabited by true 
dark Papuans, and by two distinct fighter Metanefian peoples, 
one of whom may have come from the New Hebrides, and the 
other from the Solomon Islands. 

Lord Armstrong showed some of the results of his recent 
experiments on the electric discharge in air The figure* 
exhibited by means of the lantern, showed various phases, 
hitherto unobserved, of the brush discharge accompanying the 
electric spark. They showed also the remarkable momftring 
effect of induction on the results obtained The luminous effects 
were delineated by Instantaneous photography, andjtae mechanical 
effects by the electric action on dust prates. The spark itself 
had to be taken in a dark box on a shunt line, as Its strong light 
and violent action would otherwise have been incompatible with 
the photographic and mechanical methods used in the experi¬ 
ments , but nearly the same tension* were obtained outside the 
box as within. 


THE RARER METALS AND THEIR ALLOYS' 
II 

M OW turn to more complex curve* taken on one plate by mak 
1,1 ing the sensitised photographic plate scire the critical part of 
the curve, the range of the swing of the mirror from hot to cold 
bang some sixty feet The upper curve (Fig 4 
point of bismuth, and you see that snrfouon, a, 
the temperature at which bismuth freezes being 2( 
point represents the freezing point of tin, which we know is 
331* C , and in it surfunon, S, is also clearly marked The lowest 
curve of all contains a subordinate point in the cooling curve 
of standard gold, and thi* subordinate point, e, which ydu will 
observe is lower than the freezing point of tin, is canoed by the 
falling out of solution of a small portion of bismuth, which 



.strip of paptr, a curve c 

motions. 

During the evening demratntioi 
lantern took nfaoe m the meeting too 
Prof A CTHaddoo showed lam 
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n amoving 
» harmorae 

a of the UuXric 


freezing point not only ofbssmqthitself 1- —- 

with alow freezing point In rf like this is found tobe very hi 
and we are in a fair w*y to answer the question why A per «■** 
of zirconium double* the strength of gold, while * per centra 
thallium, another rare metal, helves the strength. In the case of 
the zirconium the subordinate poinf is very high up, while in the 
case of the thallium it is very low down. So far as my expert 
merits have as yet been carried, this seems to be a fact wnidi 
underlie* the whole question of the strength of metal* and alloys* 
If the subordinate point fa low, file metal will be weak j if it is 
high in relation to the main setting point, then the metal will be 
strong, and file conclusion of the whole matter is this.—The rarer 
metals which demand for their isolation from their oxides either 
the use of aluminium Or file electric arc, never, so far «* I can 
ascertain, produce low freezing points when they are added In snrudl 
quantities to those metals which are used for confaructiv* 
purposes. The difficultly fusible rarer metals are never the cause 

.■Aisssiaa^nii'^sarsr^ 
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of weakness, but always confer some property which is precious in 
industrial use. How these rarer metals Set, why the small 
quantities of the added rare metals permeate the molecules, or, 
ft may be the atoms, and strengthen the metallic mass, we do not 
know t we am only gradually accumulating evidence which U 
afforded by this very delicate physiological method of mvestiga 


i the actual temperature* re pr es e nted by points 
it will lie remembered that the indications afford 


is too low, and it may prove_ 

the melting point given by lleycock 
of their admirable — 1 * r -' 


indicate, however, that this 


series of mvestiga lions to which reference 


made in my Friday evening lecture of 1891 


It may 
Industrial 1 


_ _ _which the 

use of such of the rarer metals, as have lieen available 
made evident. Modem development* in 
‘ ' " to many of us at once. This 

-which has been 


anwar plate and projectiles will occur to many of us 1 
diagram (Fig 5) affords a rapid view of the progress w 
made, and hi collecting the materials for it from var 


I have been aided by Mr Jenkins. The effect of projectiles of 
approximately the same weight, when fired with the same velocity 
against Six inch plates, enables comparative results to be studied, 
and illustrates the fact that the rivalry between artillerists who 
design guns, and metallurgists who attempt to produce both 
impenetrable armour plates anti Irresistible projectile*, forms one 


layer ol _ . 

plates. Armour plates of this kind differ in detail, but the 
principle of their construction is now generally accepted as 


Such plates shown by plate b, resisted the attack of large 
Palbser shells admirably, as when such shells struck the plate 
they were damaged at their points, and the remainder of the 
shell was unable to perforate the armour against which it was 
directed. An increase in the rise of the projectile* led, however, 
to a decrease in the resisting power of the {dates, portions of the 
hard free of which would at times be detached in flake* from the 
junction of the steel and the iron. An increase m the toughness- 
of the projectiles by a substitution of forged chrome steel for 
chilled yon (sec lower part of plate B), secured a victory for the 
shot, which was then enabled to impart its energy to the plate 
faster than the surface of the plate itself could transmit the 
energy to the back The result was that the plate was overcome, 
as it were, piecemeal, the steel surface was not sufficient to resist 
the blow itself, and was shattered, leaving the projectile an easy 
victory over the soft hack The lower part of plate, B (in Fig $), 
represents a similar plate to that used in the NettU trkus of 
1&88. 1 It mart not be forgotten in this connection, that the 
armour of a ship is but Uttle likely to be struck twice by heavy 
projectiles in the same place, although it might he by smaller 


Plates made entirely of steel, on the other hand, were found, 
prior to 1888, to have a considerable tendency to break up 
completely when struck by the shot It wax not possible, on that 
account, to make their faces ax hard as those of compound plates , 
but while they did not resist the Palliser shot nearly so well as. 
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no. 3.—Tbs upper uric* of projectile* nr* Pslliser chilled-iron shells, and the lower are chrome-steel. In each cue die velocity of the projectile 1 *. 
approximately 1640 foot-second*, and the enerfy 1070 foot tons. 


of the moat interesting pages in our national history When 
metallic armour was first applied to the sides of war vessels, it 
was of wrought iron, and proved to be of very great service by 
absolutely preventing the passage of ordinary cast iron shot into 
the intenor of the vessel, ax was demonstrated during the 
American Civil War in 1866. It was found to he necessary, m 
order to pierce the plates, to employ harder and larger projectiles 
than those then in use, and the chilled cast iron shot with winch 
Colonel Palliser’s name Is identified proved to be formidable and 
effective The point of such a projectile was sufficiently hard to 
retain its form under impact with the plate, and it was only 
necessary to impart a moderate velocity to a shot to enable it to 
paa through the wrought iron armour (a, Fig £). 

It soon became evident that in order to resist the attack of 
such projectiles with a plate of any reasonable thickness, it 
would be necessary to make the plate harder, *0 that the point 
of the projectile should be damaged at the moment of first 
contact, and the reaction to the Mow distributed over a consider 
able area cfffcthe plate. This object could be attained by either 
owing * steel plate in a more or less hardened condition, or by 
employing a plate with a very hard face of steel, and a less hard 
but tougher back. The authorities in this country during the 
decade, 1880-90, had a very high opinion of plates that resulted 
Week without the development of through-cracks, and this led 
t^the production of the compound plate. The backs of these 
plates (B, Fig 5) are of wrought iron, the fronts are of a more 
or less riaid variety of steel, either Pest on, or welded on by a 
*> “TVwm. Clm. Sec.," vot, faprfi • 1 Pitt 9- ,fc - 
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the rival compound plate, they offered more effective resistance 
to steel shot (see lower part of plate t, Fig J) 

It appears that lierthler recognised, in 1830, the great value of 
chromium when alloyed with iron 1 but its use for projectiles, 
although now general, is of comparatively recent date, and these 
projectiles now commonly contain from 1 a to 1 5 per cent, of 
chromium, and will hold together even when they strike steel 
plates at a velocity of 2000 feet per second, 1 (see lower part of 
plate d) , and unless the armour plate is of considerable thick¬ 
ness, such projectiles will even carry bursting charges of explo¬ 
sives through it [The behaviour of a chromium steel shell, made 
by Mr Hadfield, was dwelt upon, and the shell was exhibited.] 
It now remained to be teen what could be done in the way of 
toughening and hardening the plates so as to resist the chrome 
steel shot About the year 1888, very great improvements were 
made in the production of steel plates. Devices fur hardening 
and tempering plates wtre ultimately obtained, so that the latter 
were hard enough throughout their substance to give them the 
necessary resisting power without such serious cracking as had 
occurred in previous ones. But in 1889, Mr Rdn exhibited, at 
the meeting of the Iron and Steel Institute, a thin plate that 
owed its remarkable toughness to the presence of nickel in the 
steel The immediate result of this was that plates could be 
made to contain more carbon, and hence be harder, without at 
the same time having increased brittleness; such pistes, indeed, 
could be water hardened tnd yet not crack 

\l'rtutdtnjp Institution of Civfl Eagliwm, 1SS9, voj. xcviU. p. i,ti «f- 

1 Jturml U S. Artillery, 1*93. Vol p. 4*7 
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The plate K (Fig 5) represent! the behaviour of nickel-steel 
armour It mil be Men that it Is penetrated to a much less extent 
than in the former caae; at the same time there is entire absence 


Now at to the tmrderung processes. Evrsrd had developed the 
use of the lead bath in France, while Captain Trounder' had 
perfected the nse of the water jet in England for the puipose of 
rapidly cooling the heated plates. The principle adopted in the 
dtaign of the compound plates has been again utilised by Harvey, 
who places the soft steel or nickel steel plate in a furnace of suit 
able construction, and coven it with carbonaceous material such 
as charcoal, and strongly heats it for a period, which may be as 
long as no hours. This is the old Sheffield process of cementa 
tion, and the result is to increase the carbon from o 35 per cent 
In the body of the plate to 0 6 per cent, or even more at the front 
surface, the increase In the amount of carbon only extending 
to a depth of two or three inches in the thickest armour 
The carburised face is (hen “ chill hardened,” the result being 
that the best chrome-steel shot am shattered at the moment of 
Impact, unless they am of very huge sire as compared with the 
th ick n ess of the plate The interesting result was observed 
lately* erf shot doing leas harm to the {date, and penetrating less, 
when Its velocity was increased beyond a certain value, a result due 
to a superiority in the power of the face of the {date to transmit 
energy over that possessed by the projectile, which was itself 
damaged, when a certain rate was exceeded At a comparatively 
low velocity the point of the shot would resist fracture, but the 
energy of the projectile is nut then sufficient to perforate the 
{date, which would need the attack of a much larger gun firing a 
projectile at a lower velocity 



I 


I 


Fig. <•—Section of Barbette of the Wq/tttlc 


The tendency to-day is to dispense with nickel, and to use 
ordinary steel, “Harvgred,"*(his gives excellent six inch plates 
hut there is some difference of opinion as to whether it is ad 
vantageoui to omit nickel In the case of very thick plates, 
and the problem Is now being worked out by the method of 
trial. Probably, too, the ftarveyed plates will be much 
Improved by judicious forging after the process, as is indicated 
by some recent work done m America. The use of chromium 
in the plates may lead to interesting results. 

Tom for a moment to the “ Majestic ” class of ships, the con 
strnctxm of whieh we owe to the genius of Sir William Whitt 
to whom I am indebted for a section representing the exact 
siae of the protection afforded to the barbette of the MajtsUt 
[This section waa exhibited and is shown as reduced to the 
dkgram Fig 6 ] Her armour is of the liarveyed steel, which 
hashitberto proved singularly resisting to chromium projectiles 
In this section, a represents a 14 inch Harveyed steel armour 
{ b, a 4 inch teak hacking; c, a il inch steel plate 1 n, 
f-inch steel frames; and g, 4 inch steel linings. 


It will, I trust, have been evident that two of the rarer metals, 
chromium and nickel, are playing a very important port In our 

1 Weavtr, “ Nous on Armour " Jtumtl U R. ArdlUry VoL lit 1I94 
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national defences, and if I ever lecture to you again, it may be 
possible for me i« record similar triumphs for molybdenum, 
titanium, vanadium, and others of these StiU rarer metals. 

Here is another alloy, for which I am indebted to Mr Had 
field It is iron allujed with 25 per cent of nickel, and 
Hopkinson has shown that its density is permanently reduced by 
two per cent by an exposure to a temperature of - 30°, that is the 
metal expands at this temperature 

Supposing, therefore, that a ship-of-war was built in our 
climate of ordinary steel, and clad with some three thousand tons 
of such nickel steel armour we are confronted with the extra 
ordinary feet that if such a ship \ isited the Arctic regions, it would 
actually become some two feet longer, and the shearing which 
would result from the expansion of the armour l»y exposure to 
cold would destroy the ship. Before I leave the question of th« 
nickel mm alloys, let me direct your attention to this triple alloy 
of iron, nickel and cohalt in simple atomic proportions. Dr 
Oliver Lodge bekeves that this alloy w ill be found 10 possess very 
remarkable properties, m fact, as he told me, if nature had 
properly understood Mendeldcf this alloy would really have been 
an element As regards electrical properties of alloys, it is im 
possible to say what services the rarer metals nuiy not render, and I 
would remind you that “ platinoid,” mainly a nickel-copper alloy, 
owes to the presence of a little tungsten its peculiar pmjierty of 
having a hign electrical resistance which does not change with 
temperature 

One other instance of the kind of influence the rarer metals 
may be expected to exert is all that time will permit me to give 
you It relates to their influence on aluminium itself you 
have heard much of the adoption of alununium in sueh branches 
of naval construction os demand lightness and portabilitj During 
last autumn Messrs. Varrow completed a torpedo (mat which 
was built of aluminium alloyed with 6 per cent of c np|ier Her 
hull Is 50 per cent lighter, and she is 34 knots fester than a 
similar boat of steel would have been and, notwithstanding her 
increased speed, w singularly free from vibration 



Her {itates are ^th inch thick, and Jlh inch where 
greater strength is needed It remains to lx. seen whether 
copper » the best metal to alloy-with aluminium Several 
of the rarer metals have already l>een tried, and among 
them titanium Two per cent of this rare metal seem < * to 
confer remarkable properties on aluminium, and it should do 
so according to the views I have expressed, for the cooling 
curve of the titanium-aluminium alloy would culainl) show a 
high subordinate freezing {mint 


Hitherto I have appealed to industrial work rather than to 
alwtract science, for illustrations of the services which ihe rarer 
metals may render One reason for this is tliat at present we 
have hut little knowledge of some of the rarer meta s apart from 
their association with carbon The metals yielded by treatment 
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of oxide* in the electric arc are always carbides There are, in 
fact, some of the rarer metals which we, os yet, con hardly be 
said to know except as carbides. As the following experiment is 
the last of the aeries, I would express my thanks to my assistant, 
Mr Stansfiqfd, for the great care he has bestowed in order 
to ensure their success. Here is the carbide of calcium 
which is produced by heating lime and carbon in the electric arc 
It possesses great chemical activity, for if it Is placed in water 
the calcium seises the oxygen of the water, while the carbon also 
combines with the hydrogen, and acetylene is the result, which 
fiams brilliantly [Fxperfment shown 1 If the carbide of calcium 
lie placed In chlorine water, evil smelling chloride of carbon is 
formed 

In studying the relations of the rarer metals to iron, it is 
impossible to dissociate them fapjji the influence exerted hy the 
simultaneous presence of carbon j but carbon is a protean element 
—it mav be dissolved in iron, or it may exist in iron in any of the 
varied forms in which we know it when it is free Mntlhiessen, 
the great authority on alloys, actually write* of the “ carbon iron 
alkm.” I do not hesitate therefore, on the ground that the 
subject might appear to be without the limits of the title of this 
lecture, to point to one other result which has liccn achieved by 
M Moissan Here la a fragment of pig iron highly carburised 
melt it In the electric arc in the presence of carbon, and cool the 
molten metal suddenly, preferably by plunging it into molten 
lead As cast iron expands on solidification, the little mass will 
become solid at its surface and will contract, but when, In turn, 
the still fluid mass m the interior cools, it expands against the 
sola! crust, and consequently solidifies under great pressure 
Dissolve such a mass of carburised iron in mine acid to which 
chlorate of potash is added , treat the residue with caustic 
potash, submit it to the prolonged attack of hydrofluoric acid, 
then to Ixnling sulphunc acid, and finally fuse il with potash, to 


j These relate to the singular attitude towards metallurgical 
[ research maintained hy thoee who ere in a position to promote 
the advancement of science in this country Statements respect 
ing the change of shining graphite into brilliant diamond are 
r ecei v ed with appreciative interest j but, on the other hand, the 
vast importance of effecting similar molecular changes m metsls 
is ignored 

We may acknowledge that 11 no nation of modem tunes has 
done so much practical work m the world as ourselves, none has 
applied itself so conspicuously or with such conspicuous success 
to the indefatigable pursuit of all those branches af human 
knowledge which give to man his mastery over matter ” 1 But it 
is typical of our peculiar British method of advance to dismiss 
all metallurgical questions as “ industrial," and leave their con 
side ration to private enterprise. 

We are, fortunately, to spend, I believe, eighteen millions thb 
year on Our Navy, and yet the nation only endows experimental 
research in all branches of science with four thousand pounds. 
We rightly and gladly spend a million on the Magnificent, and 
j then stand by while manufacturer* compete for the privilege of 
I providing her with the armour plate which b to save her from 
disablement or destruction We as a nation are fully holding 
our own in metallurgical progress, but we might be doing so 
j much more Why are so few workers studying the rarer metal* 

I and their alloys ? Why 11 the crucible so often abandoned for 
the test tube? Is not the investigation of the properties of 
alloys precious for its own sake, or b our faith m the fruitfulness 
of the results of metallurgical investigation so weak that, in 
its case, the substance of things hoped for remains unsought for 
and unseen in the depths of obscurity in which metals are still 
left? 

We must go back to the traditions of Faraday, who was the 
first to investigate the influence of the rarer metal* upon iron, 






III S. -Vruin 


ae microscope of diamonds xml other form* of cxrhon obtained from carburised in 


remote any traces of carbide of silicon, and you have carbon left, 
but—in the form of diamonds 

If you will no* expect to see toO much, I will show you some 
diamonds I have prepared by strictly following the directions of 
M Moissan As he points nut, these diamonds, being produced 
under stress, are not entirely without action on polarised light, 
and they have, sometimes, the singubr property of flying to 
pieces like Rupert’s drops when they are mounted as preparations 
for the microscope [The images of many small specimens were 
projected on the screen from the microscope, and (big 8, e) 
shews a sketch of one of these The largest diamond yet pro¬ 
duced by M Moissan, is o 5 millimetre m diameter ] 


A (big 8) represents the rounded, pitted surface of a diamond, 
and b a crystal of diamond from the senes prepared by M 
Moissan, drawings of which illustrate his paper 1 The rest of 
the specimens, c to F, were obtained by myself by the aid of his 
method os above described c represents a dendritic growth 
apparently composed of hexagonal plates of graphite, while u is 
a specimen of much interest, a* it appears to be a hollow sphere 
of graphitic carbon, partially crushed in Such examples are 
very numerous, and their surface* ate covered with minute round 
graphitic pits and prominences of great Imlliancy Specimen X 
(which, as already stated, was one of a senes shown (0 the 
audience) w a broken crystal, probably a 
uraen of diamond I hi 


liett ciysti 


I have os yet succeeded in 


preparing. Minute diamonds, similar to a, may be readily pro¬ 
duced, and brilliant fragments, with the lamella structure shown 
in r, are oho often met with 


The close association of the rater metals and carbon and their 
intimate relations with carbon, when they are hidden with it in 
mm, enabled me to refer to the production of the diamond, and 
aSord a basis for the few observations I would after in conclusion. 


and to prepare the nickel iron series of which so much has since 
been heard lie did not despise research which might possibly 
tend to useful results, but joyously records his satisfaction at 
the fact that a generous gift from Wollaston of certain of the 
“ Scarce and more valuable metals" enabled him to transfer his 
experiments from the laboratory in Albemarle Street to the works 
of a manufacturer at Sheffield 

Faraday not only began the research I am pleading for to-night, 
but he gave us the germ of the dynamo, by the aid of which, as 
we have seen, the rarer metals maybe isolated If it is a source 
of national pnete that research should be endowed apart from the 
national expenditure, let us, while remembering our responsi 
bilities, rest in the hope that metallurgy will be well represented 
in the Laboratory which private munificence is to place sale by 
side with our historic Royal Institution 


ELECTRICITY AND OPTICS 
dOIR of singular interest, and one of which it would 
well if the contents could be made more readily 

-to students in this country, ha* lately been published 

by Prof Right * Among the numerous papers published daring 
the last twenty yean by Prof Right there are several (an elective 
discharges, on electric shadows and photo-electric phenomena) 
winch Indicate his interest in the relations between light end 
Since Herts succeeded In obtaining ray* of electric 


of electric radiation, ether ex perimenters hare endeavoured to 
extend and complete the analogy between electro mag netic and 
luminous vibration*. Thus Lodge and Howard showed that 
electric radiation cocWbe concentrated by means of large lenses 1 

1 picccfa luofbxna dted. . a* faro 


1 Cttm/ftl rrndms, voi csrf&t ftf'4, p. 3*4 

NO. 133a, VOL 52] 




NATURE 


43 


May 9, 1895] 


Fresnel's with inclined mirrors; Troutdn haa drawn attention to 
phenomena similar to thoae of thin plates, and others have 
experimented with wire gratings like those by means of which 
Hertz demonstrated the polarisation of electric radiation i but 
the great wave-length (about half a metre) of the oscillations 
used haa been a stumbling-block in the way of more delicate 
experiments. Prot Right haa succeeded in producing oscilla 
twos having a wave-length as small as a'6 cm , and has devised 
a novel form of resonator made by taking a strip of silvered 
stale, dissolving sway the varnish from the back, and drawing a 
diamond line across. He has thus been able to demonstrate the 
analogy with other phenomena of optics, among which may he 
mentioned — Fresnel’s interference-experiments with inclined 
mirrors and biprum, interference by reflection from thin plates 
and by transmission through them , diffraction by various means 
(sHtf, edges, Fresnel’s diaphragm) elliptic and circular polan 
ration , and total reflection The description of the experiments 
is accompanied with fell theoretical discussions , arm if Prof 
Rigid does not aim at the general treatment which is suitable to 
a treatise like Poincare’s, he, at any rate, succeeds admirably in 
showing bow the border land between electricity and optics is 
being actually explored 

In another memoir, 1 Prof Right develops Hertz’s equations so 
as to find the electromagnetic disturbance produced by the com 
Mnation of two small rectilinear electric oscillations at nght 
angles, say along the axes of s and y, having equal amplitudes 
but differing in phase by a quarter wave length Rach of these 
might be replaced by the mechanical movement of equal and 
opposite electric chaiges, oscillating with pendular motion about 
the origin along one of the axes. Two tech mechanical motions 
at right angles, differing in phase by a quarter wave length, 
would compound into a motion of uniform rotation in a circle 
about the origin m the plane of ty The disturbance due to 
such a circular motion of equal and opposite charges would, with 
certain limitations, be the same as the disturbance produced by 
the combination of the two rectilinear oscillations first considered 
Prof Right shows that it takes the form of a spherical wave 
having its centre at the origin of coordinates. The vibrations 
are in general (louse the language of optics) eltiptlcally polarised, 
■n the neighbourhood of theaxuinf xthey are circularly polarised, 
in the equatorial plane ty they are plane-polarised 

In a thud memoir, by Prof H A Loren tz,* an attempt 13 
made to establish a theory of electrical and optical phenomena in 
connection with moving bodies. This naturally involves a dis 
mission of the relation between the ether and ponderable bodies 
in motion, and of the theories proposed by Fresnel and Stokes 
respectively After weighing the evidence on both sides, the 
Leyden professor Is of opinion that Fresnel's conception offers 
fewer difficulties than its rival The question is of importance 
in electricity ax well as in optics , it » necessarily raised by a 
ngid examination of any electrical phenomenon, such as the 
motion of a charged body or of a conductor carrying a current 
Prof Lorentz liases his explanation of electrical phenomena on 
the hypothesis that all bodies contain small electrically charged 
particles, and that all electrical processes depend upon the posi 
tion and motion of these “ions.” This conception of ionic 
charges 11 universally accepted for electrolytes, and also forms 
the most probable explanation of the convective discharge of 
electricity m gases. It h here extended to ponderable dielectrics, 
the “ polarisation" of which is ascribed to the existence of such 
particles in positions of equilibrium from which they can only he 
displaced by external electrical forces. The periodically chang 
mg polarisations which, according to Maxwell’s theory, consti 
tute light vibrations, here become vibrations of the ions. 


SCIENCE IN THE MAGAZINES 
A MOST interesting account of Mtdsme Kovalevsky’s eventful 
A We is contributed to the Fffmgktfy by Mr E W 
Carter. The sketch is upon that gifted mathematician’s 
owTpublfaW recollections, aSMadamJEdgren Leffleri. bio- 
mnhv of her lamented friend. As there are some who are not 
£ 32 r wiAthTcaroS of the subject of Mr Carter’s article, a 

(Boletus. 
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short summary of the chief points may be of interest Sophie 
Kovalevsky was lx>m at Moscow abefet igjo, where the first five 
years of her life were spent Her father then removed to Phlibino, 
in the government of Vitebsk. It was there that her bent for 
mathematics first showed itself A room had been papered with 
old disused printing paper, amongst which were several sheets 
of Ostrogradski’s lectures on the differential and integral 
calculus. ‘ ‘ This room jxwsessed a strong fascination for the little 
seven year-old maiden Here she was to be found dally, her 
attention riveted on these walls, striving to understand some 
thing of the strange figures nnd stranger formulas. ‘I re¬ 
member,’ says Madame Kovalevsky, ‘ that every day I used to 
spend hours before these mysterious walls, struggling to under 
stand some of the sentences, and to find the order of the sheets. 
By dint of long contemplation some of the formulas became 
firmly fixed in my memory, and even the text, though I could 
comprehend nothing of it at the time, left its impression on my 
brain ’ When several years later, her father was prevailed on 
to let her have some instruction m mathematics, the results were 
a surprise and a revelation to all concerned; not least to the little 
pupil herself The mysteries of the walls now grew clear, and 
her progress was made thy leaps and bounds The differential 
calculus presented no difficulties to her, and her tutor found that 
she knew the formulas by heart, and arrived at solutions and 
explanations quite independent of his aid ’’ 

In October, 1868, Sophie Kroukovsky contracted the romantic 
nuunage with Vladimir Kovalevsky, and thetwo went to Heidel 
berg as students at the University After two terms spent at 
Heidelberg, she moved to Berlin, where she worked for four years 
under the direction of Prof Wcierstraxse, “the lather of modern 
mathematical analysis.” During thiB period, she was occupied 
in writing the three important treatises which subsequently 
gained for her the degree of Doctor in l’hilosophy at Lott in¬ 
gen Passing over the next few years m Madame Kovalevsky’s 
life, during which her husband died, wc come to the winter 
of 1883-84, when she went to Stockholm as the “ Docent ” 
of Prof Mittag Leffkr A course of lecture* delivered 
during the winter session led to her appointment to the 
chair of higher mathematic* at the University of Stock 
holm, in July, 1884, a ixsrt which she occupied until her 
death The crowning scientific labour of her life was the 
treatise which gamed for her the Bordin prize of the l’aru 
Academy in 1888 The subject proposed was “To perfect in 
one important point the theory of the movement of a ootid body 
round an immovable point,” and in recognition of the extra 
ordinary merits of Mdmc Kovalevsky’s work, the judges raised 
the amount of the prize from three thousand to five thousand 
francs. But the distinguished authoress did not live many years 
to enjoy the high position she had gained, In February, 1891, 
she was attacked by an illness which ended fatally after three or 
four days, ho passed away a woman of magnificent gifts, who, 
“Taking the direction of her life Into her own hands, ami 
choosing for herself one of the steepest paths to fame, she 
traversed it with swift and steady steps. ’ 

Mr W H Hudson contributes to the Fortnightly an article 
on “ The Common Crow,” a bml which he finds from inquiries 
" is no longer to be (bund as a breeder, or is exceedingly rare, 
in durtricls where game is very strictly preserved, bat that in the 
wilder counties where game Is not strictly preserved, in wooded 
hilly places, he still exists in diminished numbers as a breeding 
species.” Another article m the same magazine, on “ Danish 
Butter Making," by Mrs. Alec Tweedle, famishes instructive 
reading for British agriculturists. 

The remarkable growth of electnc railroad mileage in the 
United States, during the past five years, is brought out in an 
article by Mr Joseph Wetzler, In Scrihntr “ At the present 
time,” he atyn* “ tncre arc over eight hundred and fifty electnc 
railways in the United States, operating over 9000 miles of 
track and 23,000 cars, and representing a capital investment of 
over four hundred million dollars. What stupendous figures, 
when we consider that m 1887 the number of such roads 
amounted to only thirteen, with scarcely one hundred cars! 

A quotation from a paper in the senes on “The Art of 
Living,” contributed by Mr Robert Grant to the same 
magazine, is worth giving here “There are sign* that 
thoae in charge of our huge educational imtituuoni all 
over the country are beginning to recognise that ripe 
scholarship and rare abilities as a teacher are entitled to 
be weU recompensed pecuniarily, and that the breed of such 
men is likely to increase somewhat in proportion to the sire and 
number of the prize* bfftred Our college presidents ami 
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professors, those at the head of our large schools and seminaries, 
should receive such salaries as will enable tbefe to live adequately 
By this policy not only would our promising young men be 
encouraged to pursue learning, but those in the highest places 
would not b8 forced bypoiertylu live in comparative retirement, 
but could become active social figures ana leaders.” 

F volution, and problems belonging to it, crop up periodically 
as subjects of magazine articles. In the Contemporary, A. 
Fogazzam, “ wnter of verses and novels,” devotes a number of 
pages to the polemic battles that have been fought over the 
evolutionary idea, from the time of Lamarck “ For the Beauty 
of an Ideal ” is the title of hit article, which mostly aims at 
showing how the new wine of evolution may lie put into old 
bottles of Cathobc doctrine.” A paper on “ Evolution and 
Heredity' is contributed by Dr, G Symes Thompson to the 
Humanitarian An introduction to a senes of articles on “ Pro¬ 
fessional Institutions,” liy Mr Herbert Spencer, appears in the 
Contemporary The articles will, in their eventual form, con 
stitdte part vu. of the “ Principles of Sociology ” 

Two papers in the Century call for brief notice In one, Mr 
W E. Sraythe shows how parts of the great arid region to the 
west of the one hundredth meridian m the United States have 
been benefited by careful irrigation “The work of reclama 
lion has been going forward silently, but gradually and surely, 
for the better part of a generation Between ten and twenty 
millions of acres arc now under ditch, and some slight rivulets 
of population have liegun to trickle in upon the lands. But the 
threshold is scarcely passed The and region os a whole com 
prises more than 800,000,000 acres. Of this empire more than 
half a billion acres is still the property of the Government ” 
The second paper to which reference has lieen made, is a short 
description of three reproductions from photographs of the tree 
lxmeath which was huned the heart of Dr Livingstone The 
tree was found near the site of the deserted village of Chitambo, 
on the south shore of Lake Bangweolo. Upon it, Jacob Warn 
wright, the Nassich hoy who read the Buna I Service, chiselled 
the words, still plainly visible, “ Dr Livingstone, May 4, 1873 
Jazuxa, Mnutsere, Vchopcre " 

The Ri/u/uasy and Illustrated 4r,haologtst (April) contains an 
account hy Mr Miller Christy, off the exploration of “ Dene 
holes” in Essex and Kent, conducted liy the Essex Field Club. 
Dcncholex are ancient artificial caverns in the chalk, having deep, 
narrow, vertical entrances. They are found in various ports of 
England, but especially along the 1 sinks of the Thames, in Essex 
and Kent Mr Christy has explored many of them, and his 
opinion as to their origin is—“ On the whole, the only conclusion 
which it seems as yet safe to arrive at is that the mystery 
surrounding the origin of the Deneholcs and the purposes of their 
makers still constitute* one of the most interesting and perplexing 
problems yet remaining unsolved in British archieology, perhaps 
we may say in prehistoric British archaeology ” 

Mr A Symons Eccles, in the National writes on “ Head 
aches,” anti, in the course of his paper, giv es the opinion of 
a distinguished neurologist, that almost every man of science of 
distinction in London suffers from sick headache, or migraine, 
on account of excessive intellectual activity Mr Eccles says 
if they ‘ will sit down to dinner in a stale of nervous 
exhaustion, or do brain work directly after taking food, they 
can hardly hope to escape from an attack of migraine ” In the 
same review, Mum Balfour concludes the account of her journey 
through the British South Africa Company’s territory, in 1894. 

A brief notice will sufhee for the other articles m 
the magazines and reviews received by us. A previously 
unpublished paper of Richard Teffenes' appears in Long¬ 
man s Magauue, and also a poem by the late Dr G J 
Romanes, In the English Illustrated, the articles from which 
natural knowledge may be gathered are ‘‘ Mountaineering in 
Westmoreland,” liy Mr J r Fraser 1 “Stalking the Haplo- 
ccrus in the Selkirks,” l>y Mr W A. Balllie-Grohman , and a 
“Moorland Idyll," by Mr Grant Allen In the Quarterly 
Review, the recently published biographies of Buckland and 
Owen are used as the basis for an article on advances u the 
science of btology during this century Good Words contains 
a short illustrated paper on the Dandelion, by Dr Hugh Mac 
millan, and me on “ The Sea Birds of the Cape,” by the Rev, 
W Greswdl Another readable article on birds is Mr C J. 
Cornish’s “Birds of the Clifts,” m the Sunday Magaune . 
Chambers s Journal has the usual complement of iiutnic- 
live articles on more or less scientific topics. Finally, the 
Quarterly Review contains contributions by Dr 


tjye articles on more or less scientific 
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Oxford —The Term is now in full swing, and the usual 
courses of lectures are being delivered in the various departments 
of Natural Science The changes from last Term’s list are, that 
Sir J Conroy and Mr Frederick Smith have returned to Oxford, 
and are lecturing on Radiation and Mechanics, respectively, at 
Balliol and Tnmty Colleges. In the Physiological Department, 
Prof Gotch has begun hts duties as Waynfiete Professor, and is 
lecturing on Mondays and Tuesdays on the Physiology of the 
Central Nervous System. 

Mr H Balfour, Curator of the Pitt Riven Museum, has 
been seriously ill, and is ahsent from Oxford for this Term, being 
obliged to go abroad for the sake of his health. 

In a Congregation, held on Tuesday, May 7, the proposed 
Statute on Research Degrees was again under discussion, having 
reached what is technically known as the twelve member amend 
ment stage The House reaffirmed by the narrow majority of 
39 against 37, the clause which was passed by a large majority 
hut Term, which states that Science shall be held to include 
Mathematics, Natural Science, Mental and Moral Science. 
Other clauses, mostly of consequential importance, were added 
or rejected, amongst them being one of some importance to 
intending Candidates, which allows residence in theVacatkm to 
count towards the residence of eight terms required by the 
Statute 

lit the same Congregation, Dr F B Tvlor, Reader In 
Anthropology, was constituted Professor in Anthropology during 
the tenure of hu office os Reader in Anthropology 

The seventh summer meeting of Univemty Extension 
and other Students will be held this year In Oxford The 
meeting, as in previous years, will be divided into two parts 
the first part will last from Thursday evening, August I, 
to August 12, the second from August 12 to August 26. There 
will be lectures during both parts of the meeting on Natural 
Science, with classes for practical work Among the lecturers 
will be Prof. Green, Prof OdUng, Dr Kimmins, Dr Fison, 
Mr Cares Wilson, Mr J E Marsh, Mr P Groom, Dr Wade, 
and Mr G C Bourne 

The fourth “ Robert Boyle” lecture of the Oxford University 
Junior Scientific Club will be delivered by Prof Crum Brown, 
F R.S , on Monday next His subject will be “ The Relation 
between the Movements of the Eyes and the Movements of the 
Head ” 

Cambridge.— Mr WOP Ellis, of St Catharine’s College, 
has hern appointed a Demonstrator in Botany 

Applications for permission to occupy the University’s tablet 
at the Naples Zoological Station, and the Marine Biological 
Laboratory at Plymouth, ore to be sent to Prof Newton, 
Magdalene College, by May 23 

The Syndicate for Advanced Study and Research have pro¬ 
posed new statutes for carrying out the scheme recently approved 
by the Senate, and have extended the scheme so as to include 
advanced students in law who are graduates of other 
Universities. 

The honorary degree of Doctor of Science is to be conferred 
on Mr Francis Caltun, F R S 

Mr A E. Tutton has been appointed Inspector of Schools 
and Classes under the Science and Art Deportment. 

The Report of the Council of the City and Guilds of 
London Institute, upon the work of the Institute during 
the year 1894, has just been utued The Council es 
pressed their satisfaction at the renewal of the contri¬ 
bution of the Corporation of London to the fends of the 
Institute Special subscriptions have been received, or pro¬ 
mised, from the Salters’ Company, m addition to their annual 
subscription, for the encouragement of chemical research ; from 
the Cordwaincrs’ Company, In addition to their annual subscrip¬ 
tion to the Institute, ana the Leather Trades’ School, for the 
inspection of classes In boot and shoe manufacture in connection 
with the Technological Examinations Department, and, for the 
first time, from the Tylers’ and Bricklayers’ and the Coach- 
makers’ Companies. The proposal of the Sal lets’ Company to 
place at the disposal of the Institute a aim of £1 jo a year to be 
applied to founding one or more Fellowships, to os entitled the 
Salters’ Company Research Fellowships for the enoouragonentof 
higher research in Cheudstry in Its relation to manufactures, has 
already been referred to in these columns. The scheme for the 
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•d minirtn Ukm of thu grant, prepared by a Special Committee of 
die Inititate end adopted by the Executive Committee, has 
since received the sanction of the Court of the Salter* 1 Company 
The fint award waa made ip January of the preterit year to 
Dr Martin O homier A auiq of Z333 41 vr has also been 
received from the Committee of the Siemens Memorial Window 
Fund, “ as an endowment to furnish a small sum to the recipient 
of the Siemens Memorial Medal, which is awarded annually to 
die student of the greatest men( in the Department of Electrical 
Engineering at the Central Technical College of the City and 
Guilds of London Institute ” The Report deals m detail with 
the operations of the several colleges, schools, and departments 
of the Institute’s work 


Miss Grace Chisholm has just taken the degree of Doctor 
of Philosophy at Gdttingen, this being the first degree obtained 
by a lady since Gdttingen became a Prussian University Miss 
Qilsholm was a scholar of Gnrton College, Cambridge, and was 
placed between the 22nd and 23rd Wranglers in Part I of the 
Mathematical Tripos in 18921 and m Clam 3 of the Mathematical 
Tripos, Part II, in 1893 In 1892 she also took a first class in 
the Final Mathematical School at Oxford After leaving Girton, 
she proceeded to Gottingen, and, receiving permission to attend 
the mathematical lectures, was in residence there about a year 
and a half It was with the express sanction of the Prussian 
Minister of Education that the doctor's degree was conferred 
on her, and it is thought that the precedent thus established will 
probably lead to a substantial development in the opportunities 
offered for the higher education of women in Germany 
Silver Medals have been awarded to Mr R H Turnbull, 
Mr G F Moir, and Mr And Rolicrtson, of the Glasgow and 
West of Scotland Technical College The medals were purchased 
with funds placed at the disposal of Prof A H Sexton, by the 
West of Scotland Iron and Steel Institute, for the award of prizes 
for knowledge of the metallurgy of iron and steel 


SCIENTIFIC SERIALS 

American Meteorological Journal , April —Recent foreign 
studies of thunderstorms Switzerland, by K. De C Ward 
The systematic study of thunderstorms has been regularly carried 
on in Switzerland since 1883, and the results have been pub¬ 
lished yearly in the Annalen of the Central Meteorological 
Office, but there has been no general summary of the whole 
data. The general conditions of thunderstorm development in 
Switzerland are the nresenre of cyclonic depressions over 
Northern Furope, high temperatures, southerly winds and 
secondary depressions over Switzerland —Note on troll’s 
glacial theory, by Prof W M Dans. This u a reprint from 
the Transactions of the Edinburgh Geological Society (vol vu ) 
The author thinks that the recent studies of Dr J Hann, on the 
origin of cyclones and anti cyclones, suggest an amendment to 
Croll’s physical explanation of the. climate of the glacial period 
Symons’s Monthly Meteorological Magazine, April -Earth 
temperatures and water pipes, by the Editor A table shows the 
earth temperatures at nineteen stations in various parts of the 
country, from which it ut seen that frost penetrated to l foot at 
eleven stations, to 1 foot 6 inches at three stations, to 2 feet at 
one station, and nowhere reached 2 feet 6 inches. The feet 
tbit ice formed in many pipes buried 2 feet 6 inches, and 
probably lower, is indisputable, but the explanation is not givtn 
of the apparent discordance between the temperature of the 
water and that shown by the earth thermometers.—The great 
gale In the Midlands on March 24, by H A. Boys and 
A. W Preston This appears to have been, locally, one of the 
heaviest gale* for many years. In a park near East Dereham, it 
la said that 1100 trees were uprooted The worst part of the 
hurricane was from ih 30m to 2h 15m. ram , and both 
observers state that the gusts were little short of force 12 of the 
Beaufort scale, which is equivalent to a velocity of ninety miles 
in the hour —Snow from a cloudless sky, by C. L. Prince The 
author states that at Crowborough, Sussex, on February 6, some 
snow crystals and minute spicul* of ice fell at intervals, without 
any visible cloud 

:ome vl No 1 —Note sur l’&ge de U 
M le Baron de Baye The author 
this article while residing m the pro 
years 1893 and 1894. Little Rusua 
umuli of the Stboc age (1) Small 
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VAntkropologie, 1893. 4 
plena en Ukraine, par I 
collected the materials for 
vtnee o f Kiev, daring the 
contains three kinds of t 


tumuli each containing a single skeleton resting on clay or white 
sand, and wrapped in lurch harkj and in which small stone arrow 
heads are found, but no stone implements of large size (2) 
Cists, Constructed of stone slabs, containing vases filled with ashes 
and burnt bones, with which are associated polished stem 
weapons. (3) Tiinmli containing skeletons, certain parts of 
which, particularly the bones of the head, are coloured red 
Opinions differ as to whither this colouration has been produced 
naturally or artificially, Imt thi interments may probably be 
referred to the end of the Stone age, as only three bronze relics 
have been found in sixty of these tombs opened by Prof Antono- 
witch —La sculpture en b uropc avant les influences grdco 
romames, par M Salomon Rcinach In this number the author 
describes and figures relics of the Bronze age, chiefly swords and 
dagger hilts, many of them of great beauty —De Part du polier 
de terre ehex lesNfo-Caledoniens, par M Glaumont The pots 
of the New Caledonians are made of clay 1 they are spheroidal 
In shape, and have large mouths, the lips of which are turned over 
and pierced with two, or sometimes four, holes, through which a 
cord is passed to facibtate transportation from one place to 
another They never have feet, but, whin used for cooking, an 
either supported on two or three stones fixed in the ground, or 
they are suspended from a branch driven obliquely into the earth 
so os to project over the hearth The ornamentation is usually 
very simple, consisting merely of lines, but on one vase from ihi 
north of the island, figured by M Glaumont, there appears a 
human face in relief —Les races de l’Ogoouc Notes anthro 
pologtqucs, par M Liotard It is now fully recognised that the 
population of the Gaboon consists of several people* of different 
types, each having special characteristics. M Liotard has had 
exceptional opportunities of studying these people, and here 
records some of thi results of his observations 

In Nos. 1-4 of the Bulkthno of the Socuth Hotanica Italians 
for 1895 u * n article by Sig I* Voghno, on the part played by 
snails and toads in the propagation of certain fungi In the 
digestive canal of these animals he found abundance of the 
•pores of species of Russula , Tncholoma, Lactanus , and other 
species of Agariinii The faculty of germination of these spores 
had not been destroyed by passing through the Ixxly of the 
animal Sig A De Boms contributes a paper on the cleuto- 
gamous flowirs of Por/ulaca grandtjiora , Salptglossis stntuUa, and 
Loitmim ampicxuaule lhe production of these flowers hi. 
attributes to unfavourable vital conditions, es|xxially sterility of 
the soil The remaining articles are chiefly of interest to 
Italian lmtonixts. 


SOCIETIES AND ACADEMIES 

London 

Physical Society, April 26 —Mr Walter Bad), Vice 
President, in the chair —Prof S P Thompson read a note on 
a neglected experiment of Ampere Ampere m 1822, made an 
experiment which, if it had been properly followed up, must 
have led to the discovery of lhe induction of electric currents 
nearly ten years before the publication of baraday * results 
While attempting to discover lhe presence of an electric current 
in a conductor placed in lhe neighbourhood of another conductor 
in which an electric current was flowing, Ampin; made the 
following experiment A coil of insulated copper stnp was 
fixed with its plane vertical, and a copper ring was suspended 
by a fine metal wire, so as to be concentric with the coil, and 
to lie in the Mine plane A Imr magnet was so placed that if an 
electric current was mflnccd in the suspended ring a deflec 
tlon would be produced No such deflection however, was 
observed In 1822, in conjunction with de la Rive, Ampin 
repeated this experiment using in place of the bar magnet a 
powerful horse shoe magnet He describes the result in the 
following wools —‘ The closed circuit under the influence 
of the current in the coil, but without any connection with 
tins latter, was attracted and repelled alternately by the 
magnet, and this experiment would, consequently, leave no 
doubt as to the production of currents of electricity by induction 
If one had not suspected the presence of a small quantity of 
iron in the copper of which the ring waa formed ” This closing 
remark shows that they were looking for a permanent deflect m in 
When, however, Faraday’s results were published m 1831, 
Ampite, after again describing the experiment made in 1822 
by himself and de la Rive, says —“ As soon as we connected a 
battery to the terminals of the conductor the ring was attracted 
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or expelled by the magnet, according to the pole that was 
within the ring, which showed the existence of an electric 
current produced by the influence,of the current in the conduct 
mg wire Veidet, when describing the above experiment, Alls 
into a curftus error lie says the apparatus consisted of a 
ring of fine copper wire, suspended by a silk thread in front of 
the pole of an electromagnet in such a way that the plane of 
the nng waa parallel to the plane of the turns of wire on the 
electromagnet On making” the current the ring l* said to have 
been repelled, but this deviation did not persist, and on “ break 
ing ” the current the nng was attracted, also only momentarily 
Mr Blakesley did not feel quite confident that in Verdet's 
form of the experiment there couki ever be attraction He 
alao pointed out that with an alternating current the disc would 
tend to set itself parallel to the lines of force of the electro¬ 
magnet With reference to repplaioo by alternating currents 
in one of EUhu Thompson’s experiments where a sphere is 
supported over an alternating pole, a screen being placed so as 
to partly shield this sphere, there is generally a misstatement 
as to the direction in which the sphere rotates. It 
routes in such a direction that the part of its surface next the 
magnet moves towards the edge of the screen Dr Burton 
said that from the fruit that when the current in the electro 
magnet in Verdet’s experiment is broken, the induced current 
in the nng is in the same direction as the current in the 
magnet, the nng will be attracted Mr Boys confirmed l)r 
Burton’s statement He recommended setting the ring at an 
angle of 45" to the lines of force, under which circumstances a 
rotation would be obtained A distinction must, he pointed out, 
be drawn between such an expenment as that of Veidet ami 
those of Ellhu Thompson The repulsions observed in these 
latter were only due to the “ lag ” in the induced currents caused 
by self induction The best materials to use for all such experi 
meets were magnesium and aluminium, since for a given mass 
these had the highest conductivity —Mr W G Rhodes read a 
paper entitled “ A theory of the Synchronous Motor ” The 
object of this paper is to give as simple a treatment as passible 
of the mathematical part of the subject, and to give theoretical 
proofs of some experimental facts Starting from the energy 
equation 

p + <*R = t E cos if 

where p is the output of the motorpft the resistance of the arms 
ture, e the current through the armafure, E the LMi applied 
to the motor terminals, and if the phase difference between c and 
F the cases of maximum output, rert> output, minimum current 
at zero power, and maximum phase difference between c and E 
arc considered Those results are, for the most part, obtained 
directly from the energy equation The latter part of the paper 
is devoted to a discussion of the phase relationships between the 
current and the E M F s id a plant consisting of a generator and 
motor, and to the variations in the armature reactions m both 
generator and motor A theoretical |voof is given of the feet, 
observed by Prof Silvanus Thompson and others, that an over 
excited synchronous motor acts as a condenser, and tends to 
make the current lead before the generator’s f Ml Prof 
S P Thompson said that the mathematical part of the paper was 
much simpler than that in previous investigations on this subject, 
and the method of arriving at the results ny rejecting imaginary 
roots of the equations was particularly neat and instructive 
The part of the paper relating to armature reactions and phase 
relationships was quite new Two results deserved sjiecial 
attention first, that the maximum current at aero power was 
the same as if the circuit was non inductive , second, that the 
maximum current zero power waa double the current correspond 
mg to maximum output Mr Blakesley said that the paper did 
not consider the stability of the system, and he thought some of 
htf'results corresponded to regions of unstability —A paper by 
Mr Bryan, “On a simple graphical interpretation of the deter 
nunantal relation of dynamics,” was, in the absence of the 
author, read by Dr Button The relation is worked out for two 
specially simple systems possessing one degree of freedom (1) a 
particle moving in a straight line with uniform acceleration, 
(1) a particle moving to and fro along a straight bne with an 
acceleration directed towards a fixed point on the bne, and pro¬ 
portioned to the distance from that pomt (simple harmonic 
motion). On constructing a diagram in which the abscissae re 
preasrtt values of the single coordinate of the particle, and the 
ordinate's corresponding value* of the momentum, the deter 
mlnantal relation become* equivalent to the constancy of the 
area of a certain elementary parallelogram. In case (1) this 
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parallelogram moves along a parabola, experiencing a abeara* 
it goes, while in case (a)-there is no distortion, the (rectangular) 
parallelogram revolving about the origin of the diagram as if 
rigidly attached to an mextenwble radius rector 
Linnean Society, April 18.—Mr C. B. Clarke, F R.S , 
President, m the chair —In view of the approaching anni 
versery meeting, the election of auditor* was made, when 
Mr A D Michael and Prof J R. Green were nominated on 
behalf of the Coundt, and Messrs. E. M Holme* and H 
Grove* on behalf of the Fellows.-Mr T B. Blow exhibited 
specimens of the river weed Mturtrt J hn it tUi s, Aubiet, from 
the River Esseqtubo, with observations on it* life-history, and 
lantern slides illustrating the natural haunts of the plant—Mr 
J E. Ilartuig exhibited and made remarks upon a collection of 
West African Leptdoptera which had been collected and for 
warded by Mr J T Studley from Old Calabar, and waa to be 
presented to the British Museum —Mr Howard Saunders exhl 
bited s specimen of the European white winged Crossbill, Lttxw 
bifkxtata, which bad been shot in Co. Fermanagh in February last, 
and was lent for exhibition by Mr C Laaghain.—Some photo 
graphs of English Red-deer heads, showing successive growths 
of antlers in the same stag by comparison of the shed horns, 
were exhibited on behalf of Mr Lucas, of Warnham Court, 
Horsham —A paper was then read by Mr F W Keebte, 
entitled “Observations on the LortuUkacnt of Ceylon,” in 
which country the author had made a short sojourn in 1894. 
After remarking that in Ceylon many species of Lonmtktu have 
large and conspicuous flowers, with the corolla tube brightly 
coloured, more or less tubular and lobed, he pointed nut that 
certain deviations from the typical regularity of the corolla tube 
were correlated with the mode of fertilisation of the flower by 
Sun birds (Ntitartnta) s and this wag made clear by diagrams 
and some excellent coloured drawings. Discussing the mode 
of distribution of the seeds, Mr Keeblc first quoted the view* 
of Englcr and 1 ’ianti, and the remarks in Kerner’s “ FfUnxen 
leben ” (English edition), on the dissemination of the European 
Mistletoe, and then detailed hi* own observations In the case of 
tropical I-oranlhattit The modes of germination of various 
species of Loranthns and V'tscttm were then described, as well 
as the curvature and growth of the hypocotyl, and the effect of 
contact on the latter, and on Us suctorial disc, the paper con 
eluding with some remarks on the forms of fruit and seed of 
Cinghalese specie* of Lonmtkacea —Mr A Trevor BaUye 
exhibited and made remarks upon a collection of plants obtained 
during his sojourn on the Island of Kolguev 

Entomological Society, May 1 —Prof Raphael Meldola, 
IRS, President, in the chair —Dr C G Thomson, of the 
University, 1 und, Sweden, was elected an Honorary Fellow, to 
fill the vacancy in the list of Honorary Fellows caused by the 
death of Pastor Wallengren. -Mr Waterhouse exhibited a living 
larva of a Inngicom Beetle. This larva was found in a bool 
tree which had been in constant use by the owner for fourteen 
years, the last seven of which were spent in India. The 
specimen wa* brought to the British Museum on May 6, 1890, 
and was pul into a block of beech wood in which it bad lived 
ever since, it did not appear to have altered in any way during 
these five years It Had burrowed about eight inches, and 
probably made iti exit accidentally Mr Blandford referred to 
a similar case winch had come under his notice.—Mr C G 
Barrett exhibited a long senes of the dark and strongly marked 
vaneucs of Agrotis cursona and Agroits trttici, taken on the sand 
hills of the north east coast of Scotland by Mr Arthur Home, 
of Aberdeen —Mr Dale exhibited a specimen of a Sesia— 
supposed to be a new species—from the New Forest—Mr O E 
Janson exhibited a remarkable species of Curmhonidm from the 
island of Gdolo, having exceedingly long and slender antennae 
and legs 1 it was apparently an undescribed species of the genus 
Tabntkta, Pascoe —Mr Nelson Richardson called attention to 
a paper by himself, tn the Proceedings of the Dorset Natural 
History and Antiquarian Field Club, on the subject of Dorset 
Leptdoptera in 1892 and 1893.—Mr W L. Distant com 
municated a paper entitled, “ On a probable explanation of an 
unverified observation relative to the family Fulgoridw.” In the 
discussion which ensued, Mr Blandford said he thought further 
evidence was required on the subject of the alleged luminosity in 
the Fulgorxbe before the statement contained In Mr Distant’* 
paper could be accepted.—Mr J J Walker, R.N , contributed 
a paper entitled, -“A prehnunary list of the Butterflies of 
Hong-Koog, based on observation* and captures made daring 
the winter and spring months of 1893 and 1893.”—Fret Meldola 
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-« interesting character at tbe paper from an 

ento m ological point of view, and tbe vabe at the observation* 
therein on the geology, botany, and climate at Hong Kong 
Geological Society, April a*— dr Henry Woodward, 
F R.S , President, in the chair —On the shingle bed* of 
Eastern East Anglia, by Sir Henry H Howorth, F R S Tbe 
author has carefully examined the country around Southwold, 
where the beds known as Westleton bed* (which might well 
have been a w o ci a t e d with the nameof Southwold) are developed 
He alluded briefly to the recent shingle, the pebble* of winch 
are derived from the ancient shingles of the cUtti j the formation 
of this shingle, he maintained, may belong to a time not hi 
removed from oar own day Tunirng to the Westleton beds, he 
noticed that they were essentially “drifts," the component 
pebbles not having been shaped on the spot, but brought a* 
pebbles from elsewhere, end he gave reaaons for supposing that 
they were derived from pebbly beds ih the Lower London 
Tertiary group and in the Red Crag He alto maintained that 
the sheila of the Westleton beds and Bure Valley beds were 
derived from eng deposits. Reason* werfe given for supposing 
that the pebbles of the Westleton shingle ofEast Anglia came 
from the west, and that this moved eastward from the plateau of 
Suffolk towards the sea. It was considered that these beds can 
only be explained by a tumultuous' diluvial movement 
—Supplementary notes on the systematic position of (he 
Tnlobites, by H M Bernard Since the publication ot 
a paper by the author in the Quarterly Journal of 
Ike Goologuul Society for 1894, two important papers by Dr 
Beecher have appeared, giving details as to the structure 
and appendages of Trtarthrui The author, therefore, returned 
to the subject, and discussed in detail the More recent discoveries 
in the light of the affinity between Apui and the tnlobiles. He 
endeavoured to show how the results obtained by Dr Beecher 
bear on the larger question as to tbe suggested origin of berth of 
these animals from a ehtetopod annelid modified in adaptation to 
a new manner of feeding —An experiment to lHuslrate the 
mode of flow of a viscous fluid, by Prof W J Sollas, 
FRh The author, recognising that it ts by a knowledge of 


the laws of viscous fl 


t seek to extend o 


.. Is of which were described,- 

1 glacier composed of the modification of pitch usually 
known os “ cobbler’s wax ” In the model the pitch moved 
under its own weight over the horizontal floor of a trough, 
which was crossed by a turner to represent an opposing moun 
tarn or the rising end of a lake The results of the experiment 
showed that the movement of the piteh-glacier was not confined 
to that portion of H which rose above the barrier, but extended 
throughout its moss, and that an upward as well as forward 
movement took place as the barrier was approached Thus the 
transport of stones by glaciers from lower to higher levels was by 
no means an incredible phenomenon, but a necessary con 
comitant of such simple conditions as those amuraed in the 


F R S , Vice-President, 
in illustration of authors' 

Mr A S Kennard exhibit- 

cene deposit at Crayford ; Mr S Pace exhibited two species 
of Ettkena from Persia and S Algeria , Mr W M Webb ex 
hlhited molluscs from a Pleistocene deposit at Chelmsford , Mr 
E. R Sykes exhibited a distribution chart of Clauttba —The 
following communications were read —On some new ipecies of 
British Mollusca from the Trtton Expedition, by H K Jordan 
—The Anatomy of Malabna taffra, Vet, by M F Woodward 
—Descriptions of new species of Mollusca of the genera Bulba, 
Afaugoba, Trockus, &c , from the Mekran Coast, by G B 
Sowerby —List of Land and Freshwater Mollusca from New 
Providence Isle, Bahamas, by W Benda!! —Notes on two cases 
of the transport and survival of Terrestrial Mollusca in the New 
Forest, by T Leighton 

Royal Microscopical Society, Apnl 17 —Mr A.D Michael, 
President, m the chair —The Secretary Kid they had received a 
valuable donation from the South Izjndon Micr o sco pi cal and 
Natural History Club, in the shape of a lantern with microscope 
attachment— Mr A. Letherby read a short paper upon the 
structure of the Podura sale —Tbe President read a paper on 
tbe structure of the )bnun In the Oribatkte and m some other 
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Philosophical Society, April #9,—Exhibition of Pubpki" 
turabu (a stick insect from MasbonakAd), by Dr D Sharp.— 
A modified method of finding the specific gravities of t is s ues , by 
Dr Lasarus-Bariow The author showed an impended method 
of finding the specific gravity of tunaes. In a research on 
the pathology of the oedema which accompanies passive con 
gestion, published in the l'hthsopkuat 1 ran sac Homs of the Royal 
Society, he used the solutions made up with glycerine introduced 
by Roy for the estimation of the specific gravity of blood, but 
found that difficulty arose from rhi large quantity of muscle used 
in obtaining the correct specific gravity, and from the fact that 
the glycerine abstracts water from the muscle with such rapidity 
that after a very few seconds the piece of muscle invariably sank 
He therefore has used for the past year solutions of various 
specific gravities made with gum arable, which he arranges in a 
wide test tube m their order'of density Alternate layers are 
coloured blue Diffusion occurs with extreme slowness, so that 
48 hours after arranging the test tube the various layers arc quite 
evident The special advantages of the method are that one 
piece of muscle 1* sufficient for an estimation, as it sinki through 
the layers of lower specific gravity until it reaches that layer with 
which it is identical, that water is abstracted from the muscle by 
gum much more slowly than by glycerine, and that, as has been 
shown by Heffter, the vitality of cardiac muscle is better main 
tamed by gum arable- solutions than by any other solution 
—Crania of native tribes of the Panjah, liy lYof Macahster 

Paris 

Academy of Sciences, Apnl 39 —M Marey in the cliair 
—A projected balloon expedition to the Arctic regions, bj M 
S A Andrie I'he author defines the conditions necessary to 
be fulfilled by a balloon destined for Arctic exploration, and 
shows that such conditions can be fulfilled He has succeeded 
in obtaining a certain amount of directive power by using a rope 
drag to retard the progress of the balloon relatively to the wind, 
and then using a sail in the ordinary way By this device a 
mean deviation of 27* has been secured Sometimes a deviation 
of nearly 40“ has been obtained M Enule Blanchard in con 
nection with this paper calls attention to the probaliility of exist 
ence of an open polar sea, and points out the support this view 
receives from the many flocks of web footed birds ohserved 
making their way northwards by explorer* when nearest to the 
pole —On the double point* of a group of algebraical surfaces, 
by M 0 B. Gucaa.—On the type* of groups A of substitutions, 
of which the order equals the degree, by M R lasvavasseur — 
On an application of M Darboux’s method (mathematical 
analysis), try M Beudon - On the rotation of solids, by M R 
Ijouville -On a class of periodic solutions in a particular case 
of the problem of three bodies by MM J l’erchot and J Mas 
cart —Measurements of the intensity of gravity in Russia, b) VI 
G Deffbrges. Data are given for Pulkowa, Tiflii, Ouioun Ada 
Bokhara, and Tashkend, from which it is shown that the negative 
continental anomaly is very pronounced at Ouioun Ada and Tash 
kend, and at Bokhara is of the same order os at Paris , the post 
Uve anomaly is greater than previously observed at Pulkowa - 
On the specific hast of supervised liquids, by M Louis Bruner 
Thymol and paracrcsol give specific haats increasing with the 
temperature range when cooled without solidification to approxi 
mutely the same extent below their melting points for each 
experiment Menthol and brornal and chloral hydrates cannot 
be obtained su perfused by cooling —On the solidification of some 
organic substances, by M Louis Bruner —On the regularity of 
luminous movenjent, by M Gouy —On the electric resistance of 
saccharine liquids, by MM Cm anjj Leleux Expressions are 
given showing the relationships between resistance and the con 
centration ana temperature of saccharine solutions. The resist 
ance 11 shown to be a function of the current density This 
result it explained on the Arrhenius hypothesis as due to the 
state of ionisation of the badly conducting electrolyte —New 
researches on the heats of combination of mercury with the 
elements, by M Raoul Varcl —On the action of the halogen 
compound* of phosphorus on metallic copper, by M A Granger 
Copper phosphide, CuP„ Is produced by passing phosphorus tn 
chloride vapour in carbon dioxide over slightly heated copper , 
cuprous chksnde is formed at the same time and deposited at the 
end of the lube PBr, and PI, give the same compound PF, 
needs a red beat, and produces OMV— Researches on man 
ganese, by M Charles Lepterre The t-- 
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sulphate is described in addition to hydntted and anhydrous 
Ammonium manganoussulphate.— C a mp boJ aa k acids and amides, 
by M. A Behai. Isomenc acids and amides hate been obtained 
The solid add was thought to be the racemic form of the liquid 
acid, but ail attempts to separate, optical isomers have foiled — 
Double combinations of anhydrous aluminium chloride with nitro¬ 
compounds of the aromatic senes, by M. G Pemer A series of 
compounds of the type A 1 ,C 1 « CH. NO, (1 4) are 

duaenbed, and it la shown that with nitro-denvatiVes of the type 
of paranitrotoluene, Friedel and Crafts’ reaction foils.—On a 
|XM»tble error by the use of Fehiling’s solution for the estimation 
of sugar in untie from persons submitted to treatment with 
sulphonal, by M Ph Lafoo.—On the pamfication of brown 
bread, by M James Chappuis.—On the causes which produce 
the colour of brown bread, by M L 4 on Boutrous Gluten may 
give the colour in bread by deaiyatfon, but not by fermentation 
By oxidation with air m p res ence of water, bran may produce 
the colouration of bread , but, again, fermentation has no such 
effect. The acidity of the yeaatia a_protection against browning 
—On the ethology of the genus Thaumahm Krbytr, by M. 
Alfred Cuud —Observations on the hornets, by M Charles 
Janet—New researches on “la bninuaure,” by M F Debray 
—Action *f static sparks on the local temperature of regions sub¬ 
mitted td this method of frankbnisatkm, by M H Burdier — 
Treatment of a case of sarcoma by serotherapy, by MM J 
Hdricourt and Ch Rfchet —The catastrophe of Laibach, Apnl 
14, 1895, by M Ch. V Zenger 

Washington 

National Academy of Sciences, Apnl 16-ao.—On some 
variations in the genus Europe, by A Agassiz and W McM 
Woodworth, notes on the Florida reef, bv A. Agassiz, the 
progress of the publications on the expedition of 1891 of the 
U S. Fish Commission Steamer Albatross, Lieut Commander 
i L. Tanner commanding, by A. Agassis , on soil bacteria, by 
M P Kavcnel, a linkage showing the laws of the refrac 
non of light, by A M Mayer t on the colour relations of 
atoms, tons and molecules, by M Carey Lens mechanical 
interpretation of the variations of latitude, by R S Wood 
ward, on a new determination of the nutation-constant, and 
some allied topics, by S C Chandler, on the secular 
motion of a free magnetic needle, by L. A Bauer , on the com 
position of expired air, and its effect upon animal Ufe, by J S 
Billings, systematic catalogue of European fishes, by Th 
Gill | the extinct cetacea of North America, by L D Cope , 
on the application of a percentage method in the study of the 
distribution of oceanic fishes—(I) definition of eleven faunas 
and two sub faunas of deep sea fishes, (a) the relationships and 
origin of the Carnbeo-Mextcan and Mediterranean sub-faunas, 
by G Brown Goode j on the two isomeric chlorides of ortho- 
sulpho-benzoic tad, by Ira Remxen , on some compounds coni 
taming two halogen atoms in combination with nitrogen, by Ira 
Rcmsen, presentation of the Watson Medal to Mr Seth C 
Chandler, for his researches on .the variation of latitudes, on 
variable stars, and for his other wtjHfo in astronomy , biographical 
memoir of Dr Lewis M Rutherford, by B A. Gould , relation 
of Jupiter's orlHt to the mean plane of four hundred and one 
minor planet orbits, by II A Newton, orbit of Miss Mitchell’s 


Nkw South Walks 

Linnean Society, March 27 —Prof David in the chair — 
The President delivered the annual address, in the course of 
which reference was made to the recent suit in the Equity 
Court, in which the Society was defendant, brought by the 
University of Sydney to obtain the declaration of the Court as 
to tNb construction of so much of the will bf the late Sir William 
Maclesy os relates to his bequest of Zia.ooo for the endowment 
of bacteriology, and the foil text of the judgment of his Honour 
the Chief Judge in Equity wax read After summarising the 
contributions to science made during the year by the various 
focal acientifiQ institutions and departments, the President passed 
ontoccnudfo at some length the subject of recent research in 
the Arctic andAntarctic regions, fold especially the import* 
-question Outfitted by Dr John Murray, namely, that of 
dessrabiUty of a laborious and systematic exploration of — 
whole Antarctic region Witt all the appliances of the modern 
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HYGIENE AND METEOROLOGY 
Ny&tttusche Mtttorologu FUr Arise utuiNaturforacker 
S Von Prof Dr W J van Bobber^ Abthetlunga Vorstand 
, derdeutschen Seewarte in Hamburg’ (Stuttgart Ferd. 
Enke, 189s) * 

N O long preface is needed to prove that meteorology 
and hygiene have a close and intimate connection, 
or that the study of both sciences may be mutually 
helpful The exhibition of a small death-rate does not 
exhaust the whole of the problems with which hygiene 
busies itself All that tends to ameliorate the condition 
of the human race, all that ministers to the comfort 
or promotes the well-being of the individual, it cared 
for by the student of hygiene That cbmate ani, the 
phenomena, which we recognise under the comprehensive 
term “weather," have an intimate connection with the 
health and comfort of the race, will not be seriously 
denied, whatever different views may be held as to the 
precise manner, and to what degree, the condition of 
the atmosphere can operate on individual cases, borne 
knowledge of meteorology has hitherto been demanded 
from candidates for diplomas in sanitary science, public 
health, or State medicine , and, judging from the rules 
adopted by the GSuncil, December 1, 1893, the con 
ditions of the examination will in future demand a still 
closer acquaintance, since the applicant is required to 
show the possession of a “ distinctively high proficiency, 
scientific and practical, in all the brashes of study which 
concern the public health.” To (hose wh<* seek some¬ 
thing more than a hate ■superficial knowledge of meteor 
ology, this book will be very welcome, and not only to 
those who desire diplomas, but to the larger, though less 
snpcially instructed, class who desire the welfare of the 
httnan family 

tCommg from one the direction of whose scientific 
studies is distinctly meteorological, it might be anticipated 
that the book would deal more with this Subject than 
with hygiene, and to |ome extent this is the case, and 
possibly the lOteresiin the book will on this account 
be dimimsbed We lave a collection of facts, admirably 
athuiged, though drawn, of course, mostly from German 
sources, and such a collection will be of the greatest 
vAie to some student of sanitary and social science, 
wtyo, trained, ifi physiological schools, will produce a 
w*rk of greater interest, more closely connected with 
the spread and mitigation of disease as affected by 
chtnate or meteorological condiUons of a more or less 
temporary character In one important respect, how¬ 
ever, the book deviates from the generality of meteoro¬ 
logical treatises, and at the some time removes an 
olActiOn which has frequently been urged by physicians, 
wfip assert that weather statistics are not given in the 
fonji which is most convenient or most instructive. To 
take a mean of his observations u too frequently the 
so$ aim Of Hn^mMebrologkel observer, and cootequenOy 
main results for temperature, for eaa*rple, are given, 
wh4e the range of vacation is the more important 
ek^fcent from the pedical paint Of wew This fact is 
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fully recognised by the author, and he deals not only 
with the mean values, but also with the aroOunt of 
variation from the arithmetic mean and the frequency 
with which such variations occur • 

The book is divided into eight sections. The two first 
treat of the physical properties and of the various ingre¬ 
dients of the air Elementary physics characterises the 
first, chemistry the second In this latter section are 
described somewhat fully the gases which enter into the 
atmosphere, not excepting those which are present in 
minute quantities Accidental ingredients, such as dust 
and micro-organisins, arc also considered One does not 
meet with anything very new, but the facts are well and 
- pleasantly arranged, and would give any student all the 
information necessary for fully comprehending the suc¬ 
cessive chapters. It might have been expected that the 
constituents of water would have been treated with the 
same degree of fulness. Free oxygen in water may not 
be of the same importance as in the air, but the aeration 
of water is not insignificant, whether regarded as an im 
portant withdrawal from the atmosphere itself; or the part 
it playfe in the oxidation of organic material, be it in the 
form of orone or hydrogen dioxide, or other efficient 
oxidiser 

The chapter on Temperature is admirable From a 
vast collection of material with which intimate study has 
made the author closely familiar, he is able to systematise 
and arrange those facts which have the greatest and most 
obvious bearing on the subject It is a graphic digest of 
all that affects the temperature of the world, and is amply 
illustrated by tables compiled from many sources. Wc 
wish we could pap^uh a compliment on his maps ‘ in 
the map on page 1 ro it is only with great difficulty that 
fcurope is recognised, and the one oit page 174 is very 
little better The tables are, however, so very well 
arranged, that this slight defect is of little consequence 

As an illustration of the minutenesk into which the 
author enters, we may quote the measures of the temper¬ 
ature of different parts of clothing when worn. The 
figures have been reduced to Fahrenheit scale, in which 
form, if leas scientific, they may be of use to some of the 
commercial firms who are interested in such matters. 


Temp on-the east 7* a 

„ , bdrtSen-coat and vat 73‘ 6 

„ it vest and linen shut 75 “9 




8a 4 
838 
847 


«S3 

898 


The loss of temperature which the body experiences at 
a temperature Of 59° is diminished by clothing 10 the 
following proportions - 

Radiation from the hare skin 100 

„ when covered with wool 73 

„ when covered with wool and Unen 
„ when covered with wool, linen, and 

vest 4 0 

,, when folly dressed , , 13 J 

It does not appear whether th* velocity of the wind -has 
been taken into account m deriving these figures. Tfie 
importance of clothing comes,however, again to the fore 
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as affected by moisture, where the author computes and 
illustrates the amount of heat abstracted from the body 
in order to convert mto vapour the water which a 
saturated suit of clothes is capable of containing 

Dus latter remark has reference naturally to the 
chapter on Precipitation, which, with the following one 
on Thunder-storms, does not call .for any special remark 
Emphasis is laid on the purtfying influences that rain and 
snow have on the atmosphere , but little is said, perhaps, 
because little is known with certainty, of cleansing in¬ 
fluences on water The question how far water once con¬ 
taminated can be restored to its original organic impurity, 
without the processes of evaporation and reprecipitation, 
has exercised the minds of chemists and sanitarians in 
this country with some seventy Information is still neces¬ 
sary both as to the processes at work and the agents by 
which impuntics are removed, as they admittedly are, by 
some self-cleansing method. The author is understood 
to recommend filtration as especially necessary to elim 
mate ( auszusduidtn ) bactena, presumably bactcna of a 
pathogenic character He does not seem to recognise 
the feet, if it be a feet, that a filter-bed covered with bac¬ 
tena has still the power of arresting in a very consider 
able degree the bactena in the water that filters through 
it How this is accomplished is another matter, which 
may not concern meteorology, but the large questions of 
sedimentation and percolation of water in its passage 
through the ground comes naturally mto the treatment by 
Dr Bebber, more especially as he enters with some 
degree of detail mto ground water, and the conditions 
which make it potable or otherwise 

Wind and the motion of cyclones are subjects that the 
author has made peculiarly his own, and are dealt with 
here at considerable length Considering the important 
results that follow the transport of masses of air from 
place to place, and the mingling and purification of the 
atmosphere that is thus effected, it is not suggested that 
the subject receives an undue amount of attention The 
connection between cyclonic paths ( Zugstrasse ) and 
hygiene, however, is not so immediately evident, but the 
subject is one that has long interested Dr Bebbtr, and 
he naturally has much to say It is meteorology pure 
and simple, and has this defect, that it is scarcely full 
enough for the student of that science, and in too great 
detail for the sanitarian 

Perhaps the most interesting chapter in the book is the 
last, on Climate, and in which is treated diseases under 
various climatic conditions On page 375 is given a table 
showing the annual mortality per thousand in various 
parts of the world This table is apparently thrown 
together haphazard, and does not exhibit that careful 
arrangement by which Dr Bebber m* other parts of his 
book has illuminated his work and instructed the student 
But the bald facts, as written down, gam by that very 
absence of symmetry, and are both interesting and 
gratifying It is true, as the author is careful to point 
out, that the* facts have been gathered under very various 
circumstances, under vanoui authorities and systems, 
and are aot itnctly comparable , but making every allow¬ 
ance for inexact compilation, they do exhibit a manifest 
improvement in the health of nations, and bear a gratify¬ 
ing testimony to the successful study and practical 
enforcement of sanitary laws. The few samples we can 
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extract illustrate best the increased adaptibility of 
individuals to meet thbse conditions that are generally 
regarded as adverse to health and longevity Take the 
case of British troops m India 


From 1800-1830. Annual death m 

te per thousand 84 6 

1830-1856 „ 

57 7 

„ 1869-1878 „ 

193 

„ 1879-1887 - 

.. 163 


from the West Indies the evidence is of the same 
character 


From 1830-1836 European Troops, Jamaica, Mortality 13 ! 

„ 1817-1846 „ „ Wert Indies ,, 75 

„ 1879-1887 „ „ Jamaica „ 11*0 

„ 18*0-1836 Negro Troops, Jamaica ,, 300 

„ 1879-1887 „ , ,116 

On the Gold Coast, the figures art so remarkable that 
that they can only be explained by supposing some 
different method of computation to have been employed 
in the two circumstances 

From (829-1836 European Troops, Gold Const 483 ! 1 * 
„ 1879-188S , 68 

Possibly a similar source of error will explain the only 
retrograde case to be met with, for which the insalubrious 
climate of Cayenne is responsible 

From 1819-1849. Troops, Mortality rj a 

In 1855 , „ 90 8 

Of course some of these beneficent results may be 
attributed to greater care in the selection of men to be 
sent to these regions , but it would be distinctly wrong to 
deny also that much is due to insistence on unproved 
conditions of residence, of clothing, of food and dnnk, 
especially in the maintenance of uncontaminatcd sources 
of drinking water, in fact an insistence on those conditions 
which sanitary science has shown to be Of the utmost 
importance £0 individuals and nations 

Possibly, enough has been said here to show that we 
have to do with a very interesting book, and one far reach¬ 
ing m its aims If we have to make any complaint, it is 
only to express the regret that it is not more so It is the 
omissions that are sometimes disappointing, the contents 
never are We give, m conclusion, one last illustration 
Remembering that the book is issued liom Hamburg, and 
that this town suffered severely from the scourge of 
cholera in 1893, one cannot but feel that the Observ¬ 
atory is in possession of facts which could not but be of 
interest in discussing the vexed question of the spread of 
this disease Beyond the slightest possible mention on 
p 387, the author does not refer to it Yet it is suggested 
that he could, have told fis. authoritatively what meteor¬ 
ological conditions coincided with the greatest spread of 
the disease, that be could hAve given us details of the 
temperature of the aground and,of the Elbe water (see 
p. 147) that prespnlably favoured the increase of the 
bacillus, if it did not come within his province to discuss 
any differences of morphology, of virulence, or repro¬ 
ductive faculty in the enbrio. 
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MECHANICAL ENGINEERING 
A Text-book of Mechanical Engineering By Wilfrid J 
Lineham, Head of the Engineering Department at the 
Goldsmiths' Company’s Institute, New Cross. (London 
Chapman and Hall, Limited, 1894.) 


M R LINEHAM says that the desirability of writing 
his book was suggested to him by the initiative of 
the City and Guilds of London Institute in providing an 
•examination in mechanical engineering In preparing 
students for this examination he was led, he says, “ to 
consider seriously (1) whether the whole theory and prac¬ 
tice of mechanical engineering, or even a prlcts of it, 
could be compressed into one volume , and (2) whether 
it was desirable so to compress it,” After examining Mr 
Lmeham’s book, we must confess to feeling grave doubt 
whether the second question, at least, should not have 
heen answered in the negative before he set about the 
execution of so very large a task, rhe ambition of the 
attempt is, perhaps, more conspicuous than its success, 
at the same time the book has good features, and 
students of engineering may learn from it much that will 
be valuable to them It is a novel contribution to engineer¬ 
ing literature , by no means wholly satisfactory, but still 
one that should take a useful place 

Mr Lineham deprecates in advance the criticism which 
he expects will be made on the compression of a vast 
subject into a single volume,by citing “the examples of 
great and successful writers-to wit, Rankine, Ganot, 
Deschnnel, and others.” We do not know whether both 
adjectives are intended to apply to Ganot and Dcschancl, 
who, in any case, did not write on a subject which has a 
practice as well as a theory As to Rankine, who cer¬ 
tainly did write great and successful treatises on engineer 
Ing, the citation seems particularly unfortunate To com 
press everything into one volume was exactly what Ran¬ 
kine did not do He wrote four or five large books deal 
ing with various branches of the subject, and did not 
hesitate to repeat certain portions in more than one book 
whenever that was necessary to make each intelligible 
apart from the rest Rankme’s method and the author’s 
are as wide apart as the poles , and of the two we prefer 
R&nkme’s Moreover, Rankme, in his great senes of 
text-books, dealt almost wholly with the rationale of 
engineering, but here, in a single volume, more than half 
the space is occupied by a description of the processes of 
the workshop 

It is in the desenptive portions that Mr Lineham is at 
his best. Probably no better general account of hand 
and machine tools, and of the way to use them, has been 
published The pattern shop and foundry, the smithy, 
the machine shop, fitting and erecting shops, all come in 
for their due share of attentioa The construction of a 
horizontal engine is selected as a typical case, and is 
described from start to finish with minuteness of detail 
and with the aid of many admirable drawings. The 
illustrations of the book are indeed excellent throughout, 
both in style and matter They are illustrations that 
really illustrate There are 732 of them, and all are 
■engineers’ drawings. They have been prepared with 
obvious care, and it would seem with unsparing labour 
on the author’s own part. They are treated in a way 
-which allows of their liberal introduction without much 
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expenditure of space In a word, they are everything 
that the illustrations in such a text-book ought to be. 
The descriptive section of the book concludes^with a 
useful chapter on boiler making and plate wtxrfcfwith a 
somewhat extended account of hydraulic nvetting pro¬ 
cesses, and with a short notice of electric welding In 
setting forth s6 much descriptive matter as this first part 
includes, it is of course difficult tq preserve m all parts a 
proportion to which exception may not be taken. We 
could wish to have seen more space given to the milling 
processes, which take so prominent a place in modem 
workshops. Nine or ten pages for hydraulic nvetting, and 
a mere page and a half for the universal milling machine, 
seems less happy a proportion than the author has 
generally maintained This however, is a small matter, 
and it may safely be said that any engmeenng pupil or 
apprentice will have his outlook widened, and his know¬ 
ledge considerably increased, by reading the first part of 
Mr Lineham’s book 

To the study of the second part, however, he will do 
well to bring some independent criticism The first 
chapter is on the strength of materials, and we had not 
penetrated far without finding the ground shaky Deal¬ 
ing with the nature of shear stress, the author uses the 
symbols f, f and f, to indicate intensities of tensile, com 
pressive, and shearing stress respectively, and resolves 
shearing stress into normal stresses inclined at 45° to it by 
the equation 


r +/’ 

f t or f, 1 


f- 

vr 


/ 


mm 


This is a bad start in a chapter which is to include refer 
ences to such subjects as the strength of thick cylinders, 
the torsion of square shafts, and the effects of combined 
bending and twisting in crank shafts. 

Immediately after this error is the following paragraph 

I “ On account of the cup or wedge fracture exhibited when 
a specimen is broken by tearing or crushing, and for other 
reasons, Prof Cams Wilson argues that rupture takes 
place by shear stresses at 45°, either wholly or partially 
Certain it is that the three stresses are intimately con 
nected, and assist each other in destroying the cohesion 
of the particles ” 

We have not an intimate acquaintance with the con 
tnbutions which Prof Carus-Wilson has made to this 
subject, but there is no evident reason why his authority 
should be invoked m support of an idea which is 
surely as old as the testing of materials. 

Turning to the paragraph headed “ Strength of square 
shaft,” wc find a geometrical construction described at 
some lengtli, which is apparently based on Coulomb’s 
erroneous theory The student who has taken the trouble 
to follow this will feel excusably confused or irritated when 
he goes on to read the subsequent lines 

“St. Venant showed, however, in 1856 that Coulomb’s 
ring theory was not strictly applicable to any but circular 
sections, and gave the following 

Moment of square section •= /, ( 2081*) 
because the greatest stress does not occur at the comers. 
To illustrate St Venant, Thomson and Tait have 
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magmcd the shaft to be a box full of liquid, which, if 
muted, would leave the latter behind somewhat, and the 
apices would cause two stresses—tangential and centri¬ 
petal—to act on the particles, the former only being of 
momenta! «atue * 

Now what is the student, whether at the New Cross 
Institute or elsewhere, to make of this without further 
explanation ? To introduce St Venant and say no more 
than this, is surely giving either too much or not enough. 
The same criticism might be repeated at many other 
places. Under the heading of “ Pillars and Struts,” we 
are told that Euler is pronounced Oiler (this, at least, is 
nothing if not practical), and his formula for the stability of 
long columns is quoted without explanation Gordon’s 
formula and constants are also quoted, and the subject is 
dismissed with the dictum 

“Claxton Fidler says a pillar-strength cannot be an 
absolute quantity, but may be anywhere between Luler 
and Gordon’s results.” 

The theory of heat engines is treated in an equally 
scrappy and inconclusive fashion. The student will not 
find it easy to reconcile what he is told on p. 609 as to the 
efficiency of the engine not depending on the working 
substance, with the statement, on p 613, that “ in prac¬ 
tice it is difficult to find a sufficiently perfect substance” 
—which is given as a reason why the efficiency of a real 
engine is less than the efficiency m Carnot’s cycle. He 
will find himself also at a loss to understand the state 
ment that “in adiabatic expansion external work is done 
at the expense of internal heat, and is therefore negative ”, 
or to see why the dryness fraction of steam is necessarily 
14 a whole number” (p 594) Again, to take a matter of 
first-rate importance in regard to the action of steam in 
the cylinder, initial condensation is spoken of as if it 
affected the efficiency merely by the trifling alteration it 
produces in the form of the expansion curve, and we do 
not find a hint as to the real reason for its highly pre¬ 
judicial effect. 

It would be unfair to conclude that all the theoretical 
portions of the book are equally unsatisfactory But 
at the best, their brevity, and the narrow limits of mathe¬ 
matical knowledge which the author assumes on the part 
of his readers, make this part of the work more like an 
engineering pocket-book than a treatise, the purpose of 
which ought to be to educate the student to reason about 
the application of mechanical principles to engineering 
Jf the book, m this aspect, is representative of the teach¬ 
ing which the new Polytechnics arc giving, it suggests 
the inquiry whether what Lord Armstrong once called 
“the vague cry for technical education" has met with 
the best possible response. We have no sympathy with 
those who would exclude either engineer apprentices or 
any other workmen from the highest education they are 
capable of But the question may fairly be asked whether 
a good deal of what is apparently taught, and taught 
for the express purpose of enabling pupils to pass a 
specified examination, is in any just sense education at 
a!L The mental discipline which would be obtained by 
making a /eal study of problems such as are touched 
on m this book, would be of the highest value as an 
education to the engineer But thert is no royal road 
to the comprehension of elasticity and thermodynamics. 
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If the young apprentices and working lads, who, much 
to their credit, flock to the new Polytechnics, will take the 
trouble to truly master any of these things, they will 
gam an intellectual possession which will make them 
better men, if not directly better workmen We would 
be the last to set a bound to their aspiration, or to dis¬ 
courage the study of Euler and St Venant But as A 
preparation for any such task, they must first, let us say, 
learn what is the meaning of a differential coefficient. 
To offer them scraps of conclusions which have to be 
taken on trust, and “ reasons ’’which can carfy conviction 
to no one except perhaps a jaded examiner, is giving stones 
to children who presumably cry for bread If this re¬ 
presents the “ theoretical ” side of technical education at 
the new technical schools understand it, or as examiners 
accept it, we are still some way from a satisfactory 
solution of the much-vexed problem For a great deal 
of this does not usefully instruct, and,docs not effectually 
educate it is, as we have said, cither too much or not 
enough. , 

THE LAKE Oh GENEVA 
Lt Liman Monographic Limmolagique By F A. F orel 

Tome second (Lausanhe f Rouge, 1895) 

HL first volume of Prof Forel’s work on the Lake of 
Geneva appeared in 1892, and was reviewed in these 
pages (voL xlvn p 5) It dealt chiefly with the physical 
history of the lake-basin, while the present one, con¬ 
taining parts 6-IO of the whole work, begins with 
“Hydraulics,” or the currents, waves, jCTcAer.Aaha Other 
deviations of the surface from the normal form of a fluid 
at rest It passes' oA to thtfrtnlil qufcslidtts, such as 
the temperature at different depths, freenngbf the surface, 
&c., next to optical questions, such ai the colour, oc¬ 
casional iridescence and other peculiarities of the water, 
and the phenomenon of the Lata Morgana, then to 
acoustics (briefly), and lastly, to the chemistry of the 
water 

As it is impossible, in the limits of a comparatively Short 
notice, to deal with the numerous subjects included irt the 
present volume, we shall restrict ourselves to those which, 
perhaps, may be more widely interesting than the rest. 
The first one concerns those curious oscillations of the 
level of the lake, which locally are! called seiches TMs 
phenomenon, as Refined by Prof Forel, consist* In an 
alternate rise and fall of the suHiice of the Water, the 
movement being roughly comparable with that of a 
balanced plank, when set swinging by a flight disturb¬ 
ance These oscillations are more or less rapid; their 
amplitude varying much. Commonly it is only a very few 
inches, but it may amount, though rarely, to about six 
feet—the disturbance sometimes lasting for twenty or 
twenty-five minutes, The whole question » discussed by 
Prof Forel in its various aspects, and a history given of 
the different explanations which have been qd^adced He 
attributes it neither to the effect of storm*, to that of 

wind, nor to that of varying atmospheric pressure, but to 
a disturbance of the whole mass of water by qsftlj-tremors, 
and compares it to the effect which may produced on 
a fluid con tamed in a flat dish by tapping the bottom, 
la this hypothesis, howetqr, he fiffiHdy admits the 
existence of a difficulty , namely, that Earthquakes Kftd 
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seiches Utt not always associated, for in some cases the 
former have not been accompanied by the latter The 
difficulty is undoubtedly a serious one, and it is thus met 
by Prot ForeL In an earthquake the undulatory move¬ 
ment is variable in character In some cases it affects a 
pendulum seismograph, in others it does not, much 
depending on the rate at which the shock travels. If this 
be quick, it will not produce a perceptible undulation to 
a mass of water, if it be slow, it will set up a very 
sensible movement Thus an earthquake of the latter 
type will produce a seiche, but not one of the former 
There is much to be said in favour of this hypothesis, 
but further seismographic observations are required to 
show that there is a real coincidence between the nature 
of the earthquakes and the occurrence of the seiches 
More than one point of interest is discussed in the 
section dealing with optical questions. The Swiss 
lakes, as is well known, vary m colour,- some having a 
distinctly green tint, but bthers, and especially the Lake 
of Geneva, being noted for the exquisite blue of the water 
To facilitate comparative observation, Prot Forel has 
constructed a scale of colours, beginning with sulphate 
of copper, as the pure blue, and representing the effects 
of chromate of potash added in proportions commencing 
with 3 and ending with 65 per cent After a careful 
study of the whole question, he comes to the conculsion 
that the colour of the water depends not merely on the 
quantity of minute mineral matter present in a state of 
suspension, but also on the amount present m solution 
The third point, the chemistry of the water, is also very 
interesting The author has collected together a large 
number of analyses already published, has added some 
others, and discusses the whole. These exhibit differences 
more considerable than we might have expected , for 
instance, the residue after evaporation vanes from 160 
to 118 mgs. per litre. These differences, allowing for 
possible errors, are probably due prunanly to the affluents 
of the lake, the watery of which are long in becoming 
completely mixed with the main mass, The principal 
constituents of this residue are carbonate of lime, sul¬ 
phate of lime, and carbonate of magnesia, the amounts 
being variable. Evidently they depend partly upon the 
time of the year, for in two samples, drawn from the same 
locality in January and in May, the numbers in the 
one case were as 3 3 3^6 1, in the other 37 1 4 1 
The volume, in short, is foil of valuable matter, and 
worthy of ity predecessor As we said of that, it is 
a little too diffuse for a scientific treatise, but it was 
necessary, as the author then explained, to write it so 
as to attract a larger circle of purchasers. 

T G Bonney 


OUR BOOK SHELF 

A Catalogue of the Books and Pamphlets in the library 
of the Manchester Museum. By W E. Hoyle, M A, 
r R.S E.; Keeper of the Museum. (Manchester J E 
Cornish, 189$) 

This catalogue, of 393 pp., owes us appearance ui print 
to private enterprise, ana is noteworthy as being classified 
according to the,” Dewey Decimal System," under which 
each digit composing the registration number of a book 
marks a distinct narrowing in Its significance, and for 
the anftagemeat under each class V Cutter's “ Decimal 


h class V C 
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Author Table," whereby each book receives a number 
which is virtually an abbreviation of ft* author's name. 
Thus, that “ 597‘094i Yaai" denote the second, and 

597*>94i Ya 3 ” the original edition of Yarrelfa “ History 
of British Fishes," may appear perplexing! but it is 
claimed by the advocates of the Dewey-Cutter systems 
that however much the library may grow, these numerical 
combinations will remain, and that they allow for maxi¬ 
mum extension with minimum disturbance. 

The classified catalogue upon which we have commented 
covers 330 pp., and is followed by a supplementary 
“author catalogue.” ITie author modestly remarks in 
his preface, that the volume is “the work of one who 
is not a professional librarian " The labour of compilation 
has been great, and this catalogue, like all else that its 
author has put before the world, bears strongly foe stamp 
of thoroughness and accuracy We cordially recommend 
it to our university and public librarians, not, however, 
without a fear that they may adjudge it dangerous in its 
over-elaboration. 

An index of subjects is appended, and Russian names 
have been transliterated according to the system advocated 
in our pages (Natuhf, voL xli p. 396), and adopted in 
many of the principal scientific libraries. 

A Course of Elementary Practical Bacteriology , including 

Bacteriological Analysis and Chemistry By A. A. 

Kanfoack, M D , and J H Drysdalc, M B (London 

Macmillan, 189$) 

A little volume of 137 pages, primarily intended to 
carry candidates for diplomas in Public Health through a 
three months’ course m bacteriology, and not pretend¬ 
ing to be more than a laboratory guide. The instruc 
tions are extremely brief, and for foe most part unaccom¬ 
panied by any theoretical explanation. This entire 
divorce of theory and practice is, in our opinion, not 
unattended with danger, often leading the student to 
umntelligently cram the details of methods without having 
any proper understanding of the principles involved ft 
is frequently forgotten that the chief object of laboratory 
work should be to gain a living knowledge of a science, 
rather than the acquisition of mere dexterity in its prac¬ 
tical technique. The exercises are, as we should anticipate 
from the experience and standing of foe authors, well 
chosen, thoroughly representative, and cover a large 
amount of ground On the other hand, some statements 
made without qualification may easily give nsc to mistakes 
if accepted without reserve. Thus we are told that it is 
often possible to give a definite opinion in from eighteen 
to forty-eight hours, as to the presence or absence of 
cholera vibrios Recent researches, however, go more 
and more to show that it is by no means so easy as was 
supposed to give a correct “ definite opinion ” as to the 
identity cl this or any other particular micro-organism. 
We doubt whether bacteriology is sufficiently advanced 
to admit of treatment in quite such a final and hard and 
fast manner as it receives in this text-book , but we are 
told that these pages are not to supplant the demonstrator, 
and we would add that they should be carefallv supple¬ 
mented by foe teacher If thus employed, this work 
should prove a very valuable addition to foe bacterio¬ 
logical literature of our country Especially welcome is 
the inclusion of the principal methods for the detection of 
some of the chemical products of bacterial life. 

Primer of Navigation By A. T Flagg (London. 

Macmillan, 1894.) 

Mu. Flagg’s little primer can be strongly recommended to 
all beginners, it is foe A B C of foe art of navigation. 
Every step is explained in foe most simple and accurate 
manner, and for students depending upon telftmstruction, 
a better or more clearly written primer would be difficult 
to imagine. 
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LETTERS TO THE EDITOR 
[The Editor dots not Mold himself rotfooufhb for oOtMions ox 

Hooted b hot corroopondmts Htithor too ho undertake 

to^ret ^^^ee r t yf end? witk^ttu^writersof,^ rojeeted 

No notkt it token of anonymous cotumtmieaOimt ] 

The Origin of the Cultivated Cineraria 

After reading the recent letters on the oqpn of the cultivated 
Cineraria, I have consulted the principal authorities cited by Mr 
Katcson in Nature of April a<, I now wish to point out that 
Mr Bateson has omitted from his account of these records some 
passages which materially weaken his case 

Mr Bateson, as I understand him, considers his letter to 
prove (1) that modern Cinerarias arose as hybrids from several 
distinct species: and (a) that the main natures of existing 
varieties were established between about 1830 and about 1846, 
as a result of the appearance of considerable “ sports ” among 
these hybrids or their offspring I will first discuss the letter 
half of the letter, in which authorities are quoted to pro\ e two 
special acts of hybridisation, performed at known dates by known 
persons, and to show that certain named varieties aruse as 
“ sports " 

First, as to hybridism Drummond, of Cork, writing in 1837, 
is quoted as recommending the cultivation of C ertunta for the 
production of “fine double and single varieties of different 
colours." At thli date, therefore, C ertunta was apparently 
variable, and yielded forms worth cultivation without hybrid 
isation 

An article by Mrs. Loudon, written in 1843, is next quoted as 
evidence that “ In or about 1827 ” Drummond obtained “ some 
handsome hybrids” between C ertunta and C lanata In this 
article a list of other hybnds, said to have been produced 1 ry 
unnamed persona between 1827 and 1842, is also given It is 
not stated that these hybnds were grown by florists for exhibition, 
or that they had received definite names The list is followed by 
a paragraph, omitted by Mr Bateson, which is 10important that 
I copy it at length 

“ Some of the most beautiful Cinerarias now in our green 
houses have been raised by Messrs. Henderson, Fine Apple 
Place 1 particularly C Hendersomi and the King, both raised from 
seeds of C ertunta C waierkoustana was raised by Mr Tate, 
gardener to John Waterhouse, Esq , of Well Head, near Halifax, 
from aeed of C Tussitagimo, fertilised by the pollen of 
C ertunta Two new ones have lately been raised, of re 
markabty clear and brilliant colours, apparently from C ertunta, 
named Queen Victoria and Prince Albert, by Mr l*ierce, 
nurseryman, of \eovil, Somersetshire” (Ladies Magazine of t 
Cordoning-, 1842, p. 113 ) 

This passage clearly shows that in the writer's belief the 
hybrids produced by Drummond and others had not given rise 
to two, at least, of the named varieties of her time certainly 
two, and probably two more, were descended from C ertunta 

Mr Bateson refers to this account of C waterkonotana, and 
also to an earlier one, said to be communicated by Tate himself, the 
originator of the plant, to a writer in Paxton's Magazine of 
Botany , for 1838 In this account the parents are called 
C ertunta and C tnssihgofoha , and in thu, the earliest 
account, there is no statement os to which species furnished seed 
and which pollen I do not know whether Ttanlagofoha was 
ever recognised as a synonym of C Tnsst/agtnti or not, since 
the name does not occur in the Index Xewetuts, where I find, as 
the only entry bearing on the subject, “ Waterhottsuma = Senceto 
tussdagints f" Mr Bateson has assumed that 7 nonlagofotia 11 
identical with Tturilagtnts for while repealing only the state 
ment given by Mrs. Loudon, he cites both her article and that in 
Paxtms Magtume as authorities. Is he sure that there did not 
exist in 1838 a florist’s variety named Tusotlagofolta t 

Again, the writer in Paxton's Magaotne goes on to express an 
opinion, not referred to by Mr Bateson, that several of the 
florin’s varieties known to him are descended from C ertunta 
alone He recommends the cultivation of various “ species and 
varieties ” (not hybrids) of Cineraria, and says “ one species 
especially merits cultivation, namely C ertunta This may be 
regarded as the dkrent of many of those beautiful varieties which 
are so succesriunjf cultivated by Messrs. Henderson ” (Paxton's 
Mag Bot b p. 2*0, net p. 43.) 

Against these specific statements, the only contemporary 
assertion that all named var eties are hydrids which is quoted by 
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Mr Bateson, occurs in the Journal d Horticulture, Ac (Ghent. 
1846) This journal contains a general statement that florists* 
Cinerarias have been produced by crossing and recrossing several 
species, which are named, but although a list of florists’ varieties 
is given, the exact history and parentage of each variety is not 
attempted. 

Finally Burbidge, who wrote in 1877, is quoted as believing 
that existing varieties are due to hybridism between three species. 
It is not mentioned that Burbkfoe, before giving the systematic 
list of hybrid plants, in which the passage relied upon occurs, is 
careful to point out the uncertain nature of much of his evidence, 
and even writes, by way of caution to his readers, that “ the 
parentage of many of the hybnds enumerated in this book is open 
to question ” (p. 118). 

I have only examined one of Mr Bateson’s cases of alleged 
“ sports,” namely C woUenana This plant, as Mr Bateson, 
says, is described and figured as having flowers of a deep blue, 
the rays being short and wide aa compared with C waierkoustana, 
for example I fell to see why Mr Bateson calls this a 
“ sport ” There » no evidence cited by him to show that it is 
descended from C waferkeustana and if it is not, then there is 
nothing remarkable in the shortness of its rays. The colour 
gives no evidence, without detailed Knowledge of Its descent ; 
for I find in Paxton's Magaxtno , between 1838 and 1841. 
varieties recorded which are “ lilac tipped with purple,” “ up 
preaching to a blue,” “ bright blue,” “ blue or bluish,” and in 
1842 comes this “ deep blue ” variety webbenana to complete 
the gradual senes 

Judging only from the documents referred to, it seems clear 
(I) that C ertunta was cultivated, in what was believed to be a 
pure state, in 1827, and that it yielded valuable varieties, single 
and double, at that date , (3) that according to contemporary 
opinion, many of the varieties cultivated between 1838 and 
1842 were directly descended from C ertunta, and were not 
hybnds , and (3) that in 1842 some florists, at least, were be 
lieved to produce new varieties by the continued cultivation of 
C eruenta alone 

So far as Mr Bateson’s history goes, therefore, it establishes 
the existence In 1842 of sufficient named vaneties, bebeved to be 
pure bred C eruenta, to serve as parents for the flowers of 
to-day 

As to the actual pedigree of the modem varieties, I ant not 
qualified to express an opinion All I wish to show is that the 
documents relied upon by Mr Bateson do not demonstrate the 
correctness of his views, and that his emphatic statements are 
simply evidence of want of care in consulting and quoting 
the authorities referred to W F R Wei DON 

University College, I^mdon, Vaj 13 


I have read with some interest the communications on thiw 
subject which have appeared in Nature, and I may add that I 
have examined living plants of the species in question with Mr 
Thiselton Dyer Mj memory also serves me sufficiently far 
hack to remember a great variety of different “strains” of 
Ctnerana, in which they had not got so far away from the parent 
C eruenta as they now are I say the parent C ertunta, because 
I believe that we have to deal with races or strains, obtained by 
selection according to the taste of the several selectors, and not 
with the descendants of hybnds between different species I 
think Mr Bateson has relied too implicity on the literature of 
the subject Many of the records of hybrid productions m 
the vegetable kingdom are based upon groundless assumptions ; 
mere seminal variations having been mistaken for crosses. It 
requires some skill and care to raise hybnds in the Composite : 
and when you have raised your hybrid, even assuming a fertile 
one, you can only propagate n vegetativcly. All stability is 
gone But it is not so with selected seminal variations of a given 
species. They will intercrow mo«t freely, and give birth to new 
varieties without end , yet each one of those vaneties may be 
reproduced from seed, by careful isolation, without a single 
“ bastard " appearing There are several instances among our 
cultivated plants of this great plasticity combined with stability, 
but I will give only one—the China Aster I select thu because 
there can be no question of hybndity 1 and there is as great, or 
even a greater, variety than in the herbaceous Cmerarias. But 
with regard to the latter, I think our experience and the trust¬ 
worthy literature go to prove that it u an analogous ease Care¬ 
ful selection, year after year, has resulted in the various fixed 
races or strains offered b) florists. I am aware that the letters. 
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on thii subject by no means exhaust it, but I think it may be 
safely asserted that selection has yielded much more than sports. 

W Botting Hemslky 

Prof Milne's Observation of the Argentine Earth¬ 
quake, October 27, 1894. 

A FEW days ago I received from Prof Milne a letter, dated 
March 15, 1895, in which he sends me a list of earthquake dis 
turbonces, compiled from the records he was fortunate enough to 
rescue from the fire which destroyed his bouse on Felmiary 17 
In this list I find no less than three observations of the great 
Argentine earthquake of October 27, 1894, which was recorded 
by three different horizontal pendulums. The times given for 
the beginning of the earthquake—viz. i8h warn , i8h 5m , 17J1. 
41m l —ore not very trustworthy, because they were determined 
by measuring the linear distance from a break in the curve 
which was caused regularly every day about noon by taking 
away the lamp. The exact times of these breaks were noted 
in a book, which, unfortunately, was destroyed by the fire Prof 
Milne, however, tells me that in the instrument, to which cor 
responds the first of the above mentioned times, the lamp was 
always removed within half a minute or one minute from noon 
<Japan time) Consequently, (he error cannot exceed a few 
minutes. The duration of the disturbance was between two 
and three hours in all the three Instruments. 

If we consider that the error of the first observation is not 
likely to exceed ten minutes, then we find, by comparing 
Prof. Milne’s observations with those made in Europe, that 
although the spherical distance between the epicentre of the 
earthquake and Tokio is no less than 17,400 kilometres, the 
earth motion reached Japan at about the same time, or perhaps 
•even a little earlier, than it arrived in Europe It is unnecessary 
to point out the interest which is attached to systematic ohser 
vatioru of this lund Prof Milne s observation is probably the 
first in which an earthquake was noticed by seismic instruments 
at a place so near the nntipodei of the earthquake centre A 
straight line between the two points is only very little shorter 
than the earth’s diameter , the time required for the motion to 
pass through the globe was probably less than twenty minutes. 

Merseburg, Maj 1 E VON Rehxue PaslHwitz. 


Guanine In Fishes’ Skins 

In a joint paper by Mr J T Cunningham and myself (Phil 
Trans vol clxkxiv , 1893, B, pp 765-812), we have ventured 
to question the accuracy of the statement made in many text hooks 
of physiological chemistry, that guanineoccumn combination with 
•calcium in the skin of fishes. We found that the guanine occurs 
in the free State In the last number of Hoppe Scyler’s Zeit 
sc hr iff fiir Physiologist he Chemie there is a paper by Herr I 
Albrecht Berthe dealing with this subject, in which he shows 
that the calcium so frequently found with the guanine ts due to 
the presence of impurities derived from the tissues and the scales 
Its amount depends upon that of the impurities present, and 
is very variable Instead of finding 11 76 per cent required by 
the formula of “ Guanlnhalk," Berthe finds leas than one third of 
that percentage present, and even this also vanes within wide 
limits. In the paper referred to above, we found one source of the 
calcium was due to the presence of comparatively large crystals of 
calcium phosphate, which are figured on p 788; but there is no 
doubt that the bulk of it is derived from the scales. 

Chas A. MacMunn 


Oakleigh, Wolverhampton, May 4 


The Oldett Vertebrate Foeeil 
Noticing in your issue of April 11 a reference to the dis 
covery of specimens of Cyatkasjns in the Silurian of Gotland in 
strata equivalent to the English Wenlock, and with it the state 
ment that these fossils are “ for the present the oldest known 
vertebrates,” I am led to call your attention to the species 
described by myself from Silurian strata in Pennsylvania In 1885 
(n. 48), and again in 1892 (p. 542), in the Quarterly fturnal of 
the Geological Society Iforward with this a copy of the paper, 
from which it will be seen that the Salmi (Ononduga) beds that 
yielded PeJecaspis are older than the Ludlow (or Lower Helder 
berg), and that the Chnton are older than the Wenlock (or 
Niagara). Consequently Ontkus Cltntoni of the latter group is 
thus far the oldest vertebrate E. W Claypoj*. 

Akron, Ohio 


1 ThsaS hours arc Japan time, 1',*. 9b. easliof Greanwkb, and are reckoned 
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1 HIRES! RIAL HELIUM 
CINCE our hit reference to this subject three com- 
mumcations have been laid before the Royal Society 
They are as follows — 


Helium, a (.asvous Constituent of Certain 
Minerals * 

An account is giicn of the extraction ofa mixture Of hydrogen 
and helium from a felspatluc rock containing the mineral 
clfcveite It rg shown that 111 all probability the gas described 
in the preliminary note of March 26 was c on t amin at ed with 
atmospheric argon The gas now obtained consists of hydrogen, 
probably derived from some free metal in the felspar, some 
nitrogen and helium The density of helium, nearly free from 
nitrogen, was found to lx. 3 89 from the wavelength of 
sound in the gas, from which the theoretical ratio of specific 
heats 1 66 is approximately obtained, the conclusion may lie 
drawn that helium, like argon, is monatomic Evidence is pro 
duced that the gas evolved from clivcile is not a hydride, and a 
comparison is made of the spectra of argon and helium There 
are four specially characteristic lines in the helium spectrum 
which are absent from that of argon they are a brilliant red, 
the I). line of a very brilliant yellow, a peacock green line, and 
a brilliant violet line One curious fact is that the gas from 
clivcite, freed from all mipunties removable by sparking with 
oxygen in presence of caustic potash, tie sides other fainter lues, 
exhibits one, and only one, of the characteristic bright red pair 
of argon lines. This, and other evidence of the same kind, 
appears to suggest that atmospheric argon and helium have some 
common constituent 

Attention is drawn to the fact that on subtracting 16 (the 
common difference between the atomic weights of elements of 
the first and second senes) from 20, the approximate density of 
argon, the remainder is 4, a number closely approximating to 
the densny of helium , or, if 32 be subtracted from 40, the atomic 
weight of argon if it be a monatomic gas, the remainder is 8, or 
twict the density of helium, and its atomic weight if it too is a 
monatomic gas. 


On the New Gas obtained most Uraninitb* 
Since my communication on the gas obtained from Uranimte 
(Broggente) was sent in to the Society on the 25th ult , I 
have been employing the method I there referred to in several 
directions, among them to determine whether the spectrum of 
the gas indicates a simple or a complex origin 

1 was led to make this special inquiry on account of the 
• difference in the frequency of the appearance of D, and the other 
lines to which I referred in the solar chromosphere tor 
instance, if we take the lines D„ 4471, and 4302, the frequencies 
are as follows, according to \ oung * — 

1), 100 (maximum) 

4471 100 

43<M 3 

Hence, we might he justified in supposing that and 4471 are 
produced by the same gas, and that 4302 owes its origin to a 
different one 

But further experiment has given me one cose in which !>« 
shows bright, while 4471 is entirely absent I may now add 
that an equally important line to 4471, one at 4026-5, appears, 
with the dispersion employed, in the sjiectrum of Brbggcntc 
and both these lines are wide and flufly, like the lines of hydrogen, 
and are apparently reversed 

The line 4026 5 has not been recorded by Young, though, as 
I have stated, the frequency of appearances of 4471 represents 
the maximum ; still, while this-is so, the intensity of both these 
lines in the spectra of the hottest stars is not surpassed, even by 
those of hydrogen. Hence, opinion ts to their representing the 
tame gas most be suspended; Further, I have photographed u 
line at 4388 apparently coincident with another important line 
In the same stars. Whether, coming from one source or two, in 
these three lines seen along with D. in the gas obtained by me 
from Brbggente, we have, it would seem, ran home the most 
lmportontHnet in the spectra of Stan of Group III, in which 
ston alone we find D, re ve rsed Should these results be con 
firmed, the importance of the gas or gases they represent at a 


1 By Prof W Rummy, F R.S. (abstract). 

3 Second note »v J Norasan Loekjw, CB t R K 
» Sat “Solar Phyvio, bockyer, p. #i» 
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idon of a photograph of the spectrum of_ 

is afforded by a line at A 66ft This it associated 
with D, in Broggerite and Cleveite, but the jreDow hne has been 
seen in Monazite without A 667 It is almost certain, then, that 
these two lues represent two gases. Certainty cannot be arrived 
at till a larger quantity of gas has been obtained 
Again, the red hne at X 657$, close to C, referred to in my 
previous communication, is seen both in Gummite and Broggente , 
but in one case (Gummite) it ts seen without D* and in tne other 
with it, in one case (Broggente) Without X 614, and m the other 
with it The above conclusions hold here also 
This hne X 614, possibly coincident with a chromospheric 
hne, has been recorded in Gummite and Brfcggente It has been 
seen with D, (u Brbggente) and without it (ui Gummite) 

I have said enough to indicate that the preliminary recon 
nalstance suggests that the gas obtained from Broggerite by my 
method is one of complex origin. 

I now proceed to show that the same conclusion holds good for 
the gases obtsined by Profit. Ramsay and Cleve from Cleveite 
Kc* this purpose, as the final measures of the line* of the gas 
as obtained from Cleveite by Profit Ramsay and Cleve have not 
yet been published, I take those given by Crookes, 1 and Cleve," 
as observed by ThaWn. 

These are as follows, omitting the yellow line — 

Crookes. | Thaltn 


568 °s 
5 « 4 « 
516 1a 


joo 81 
48063 


6677 


47I3S 


The most definite and sinking result to fiur obtained is that, In 
the spectra of the minerals giving the yellow hne, I have so far 
examined, I have never once seen the lines recorded by Crookes 
and Thaldn in the blue This demonstrates that the gas obtained 
from certain specimens of Cleveite by chemical method* is vastly 
different from that obtained by my method from certain specimen* 
of Broggerite, and since, from the point of view of the blue lines, 
the spectrum of the gas obtained from Cleveite 1* more complex 
than that of Broggente, the gas itaclf cannot be more simple 
Even the blue lines themselves, instead of appearing eu bloc, 
vary enormously in the sun, the appearances being— 


These are not the only facts which can be adduced to suggest 
that the gas from Cleveite is as complex as that from Broggente 
But while, on the one hand, the simple nature of the gases 
obtained % Profs, Ramsay and Cleve and by myself must be 
given up, reasoning on spectroscopic lines 1 the observations I 
nave already made on several minerals indicate that the gates 
compoungthe mixtures are by no means the only ones we may 
hope to obtain. 

This part of the inquiry will be more specially considered in a 


I may remark in conclusion that in this preliminary inquiry 
no attempt has been made to separate the poeably new gates 
from the known ones which come over with them; hence, the 
lutes are in aome case* very dim, and the application of high 
dispersion is impossible. The wave lengths, therefore, especiaU) 
in the visible spectrum, are approximations only; but the view 


that we ere really dealing with gases operative in the solar 
atmosphere, like the helium which produces Is strengthened 
by the fact that of the 60 lines so far recorded as new in the 


--------r the w— 

lengths assigned to chromospheric lines in Young’s table I am 
aware that most of the chromospheric lines have been recently 
referred to as do# to iron, but I believe this result does not 
depend upon direct comparisons, and it is entirely opposed to 
tbe^coocjuiioos^ts bejjnwn from the work of the Italian 

» Rato as, vet U. p. uf “ 
t Com f in mint, April i«, p. »JJ. 

*«£ 4333 » vol. 52] 


On the New Gas osiaisbd feom Ueaniniie. 1 
In my preliminary note communicated to the Royal Society 
n the ajth ulL I gave the wave-lengths of the lines which had 
ecn observed both at reduced and at atmospheric pressure in 
the gas (or gases) produced by the method to which I then 
referred of heating the mineral Uranimte (Broggente) in vacuo 
As a short title, in future I shall term this the distillation 

he various photograph* obtained have been reduced 
; length* of the line* in the structure spectra of 
;rved beyond the region mapped by Hasaelberg 


the spectra a 

Urammte for the jxirpose of determining whether any of them 
gave lines indicating the presence of the gas m Urammte or of 
other gases. 

I now give a table of the hne* so (hr measured in the spectra 
of 18 minerals between XX 3889 and 4580 R, the region in 
which, with the plate* employed, the photographic action u most 
intense 

ones Photographti in the Spteira of Casts obtained from 
various Mmerals exptrimentod upon up to May 6. 


Rowland Ang&tr&u 


3889 

3947 

398a 


SB 

4338 
4347 
439° 
4398 I 


4025-9 
4>4t 3 
4<44 3 

41763 
4«8 i 3 
4337 3 


4397 3 
445*3 
4470 3 
45*4 3 
45*> 3 
4579 3 


Chrorao- 

KcUpw 


spheric Unas 
(Anfxtrtas 

r 5L 

{Row 

■calc) 

£»»> 

K0l.‘ 

3888 73 H 

38891 

. 

3945 * H 

3946-0 

398*0 



40265 

40265 


4144-0 

41440 

4I78O 

41788 

41778 

4338 

. 

4338-0 

43 *«S 

1 4396 

4W-0 

4398 5 

43987 
4454 o 

447 i 8 

447 i a 

447 * 8 

4514-0 

45*4 5 


4522-0 

45**"9 



* Brood hydrogen lines extend < 

U as lines noted frequently in tl 
H 1= pbotogrsphsdjpy Hale. 

hi* table I may remark that, c 
of April *5, the final discussion has shown tl 
line* ore hydrogen structure lines in the region beyond that 
mapped by l lanelberg — 

** 4479. 4196, 4156. «>d 415 a 5 

The line 4368 1* also omitted from this list, as it hak not been 
finally determined whether it coincides with a hne of O 

In the table, besides the XX on Angstrom’s and Rowland’* 
scale, I give lines which have been observed m the sun’s chromo¬ 
sphere and chronicled by Young, those photographed during the 
eclipse of 1893 with a 6-inch prismatic camera, by Mr Fowler, 
and those photographed with the same instrument at Kensington 
in some stars of Group III of my classification in the constella 
tion of Onon 

This table came* the matter of the relation of the new gases to 


three, but of many of the hne* winch, 40 frur, have been classed 
as 11 unknown ” by students both of solar and stellanuhemistry; 
and d this be confirmed, we are evidently in tfo* presence, of a 
new order of gases of the highest importance to cetestfal' 
chemistry, though perhaps they may be of small practical value 
to chemists, because their compounds and associated elements 
are, for the most part, hidden deep in the earth’s interior 
The fact* that all the eld terrestrial gases, with the exception 
1 Third Note By J Neman Lockytr, C B., F^tA 
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though they___ 

scarcely yet glimpsed, here already, in all probability, supplied 
ue with many point* of contact between our own planet ana the 
hottest part of our central hunmary that we can get at and stars 
like Bellatm, are foil of hope for the future, not only m relation 
to the possibility of more doaely correlating celestial and ter 
—..... -1--in, but m indicating that a terrestrial chemistry 


founded cm low density 1_ . 

lamely enter, is capable of almost infinite expansion when the 
actions and reactions of the new order of gases, almost it maybe 
said, of paramount importance in certain stages of stellar evolu 
tion, dull have been completely studied 
With regard to the differences indicated between the results 
of the chromospheric and eclipse observations in the above 
table, it may be useful to remark that Prof Youngs “fro 
quenctes,' invaluable though they are, must necessarily lie of 
less importance, from the present point of view, than the eclipse 
observations obtained, it may almost he said, at the same instant 
of time There may be, and doubtless are, two perfectly 
distinct causes for the appearance, of the so called chromospheric 
lines bust, the tranquil condition of the lower strata of the 
sun s atmosphere which gives us the pure spectrum produced at 
a constant—and the highest that ue know of in the sun—tempers 
lure Secondly, the disturbed condition which fills the spectrum 
with lints of a so called prominence Formerly it was urns era 
ally imagined that the prominences were shot up from below j 
and in that case the lines added would indicate a temperature 
fogler than the normal But I have sent many juptra in to the 

me” at^ the'prelcmt Umr^Aul^view is ^almost unthinkable If 
these disturbance lines are produced from above, they may repre 
sent the effects of many stages of lotoer temperature lienee a 
list of chromospheric lines loses most of its value unlew the 


appearing at the same place at the same instant of time are 
recorded 

Now, this same place and same time condition is perfectly met 
by eclipse photographs and hence I attac 1 a great value to 
them But the dompanson between sdeh eclipse observations 
and the spectra/>f certain stars indicates that the latter in all 
probability afford the best entena of all 


THE MARQUIS OF SAPORTA 

I N the study of pateobotany we may concern ourselves 
with the various problems of distribution, the geologic 
sequence of plant types, the value of fossil plants in com 
parative stratigraphy, and as tests of dimatir conditions , 
or our attention may be concentrated on the important 
facts revealed by a microscopic study of petrified plant 
tissues The latter field of research, in which Prof 
Williamson has laboured with remarkable success during 
the last twenty-five years, is gradually being recognised 
by botanists as a branch of their science which they 
cumot afford to neglect itt dealipg with the wider pro 
blems of plant life Fascinated by the almost incredible 
perfection tn which Palaeozoic, and more rarely Mesotoic, | 
species have been preserved, the student of vegetable 
morphology is apt to take too little heed of the wealth 
of material which can only be studied in the form of 
structureless casts or impressions In the majority of 
fossil floras the geologist or botanist must perforce confine 
himself to an examination of the few isolated and im 
perfect fragments that have escaped destruction in the 
process of denudation and rock building, and have been 
preserved by fertilisation as meagre representatives of 
a past vegetation As a specialist in this latter branch 
of palaeobotany, there has been no more ardent worker 
since the days of Adolphe Brongmart, whom we may 
regard as die founder of pakeobptamcal science, than the 
Marqtiit of SapOrta. Saporta s recent death, at his home 
tn Atx-en Prtnfonce, at the age of seventy two, has de 
pnved botanical 'and geological science of anunusually 
able end mtforo^ worker ( ~ 

I |iT^ r mm oW at lug* >* At qUaSttry of tit Sun wlueh 1 

NO 1333. VOL. 52] 


A perusal of Saporta s numerous contributions to 
scientific literature affords abundant evidence of critical 
and detailed investigation during a long period of years 
nearly the whole of his published work has been in the 
domain of fossil botany The Tertiary vegetation of 
France forms the subject of several of his contributions 
to science From an e irly stage of his career the Caino 
roic plant bearing strata of Provence have occupied a 
prominent position in his palaobotenical studies, the 
Eocene flora of Aix 1 valuable monograph on the 
remnants of an Eocene flora preserved in the tuffs of 
Sdxanne, and various other writings on Tertiary plants, 
bear eloquent testimony not only to a remarkable power 
of detailed systematic work, but to 1 striking aptitude 
for a broad and philosophic manner of treatment 
Students of Mesozoic botany soon learn to appreciate 
Saporta s memoirs on Cretaceous and Jurassic plants, 
ana especially the splendid senes of monographs on the 
Jurassic flora of France, published as separate volumes 
of the “ Paldontologic 1 rancaise ’ from 1873 91 in this 
profusely illustrated work, dealing pnmanly with F rench 
vegetation, wc have to a large extent a general hand 
book of Oolitic botany One feature which sets a high 
value on Saporta’s pnbeobotanical work, is his wirit 
and thorough acquaintance with the facts of distnbution 
and taxonomy of living plants Palaeontological records 
are often in themselves of no special interest to zoologists 
and botanists, but if interpreted as indices of plant 
distribution m past ages, and applied to the wider 
problems of the evolution and dissemination of plant 
types, they assume considerable importance Saponin 
knowledge of recent floras, and his keen enthusiasm as an 
evolutionist, led him to regard fossil plants not simply as 
convenient aids to the stratigraphical geologist, but as 
affording indispensable data to the student of plant 
phytogeny In “ Le Monde des plantesavant 1 apparition 
de 1 homme (Pant, 1879), we have a senes iff articles 
originally published in the Ret tu <U x Deux Mondts tnd 
la Nature , in which baporta’s encyclopedic information 
and finished literary style combine to render attractive to 
the layman and the specialist a retrospect of plant life 
during the geologic ages Unfortunately the elaborate 
frontispiece to this volume, desenbed as the “ oldest known 
land plant,’ and named hoptens Mortem , is merely a 
representation of an iron pyrites infiltration on the surface 
of a btlurian slate, and cannot be retained as a plant 
impression In a more recent and smaller volume, 
“ Origine paldontologique des arbres cultivdsou utilises par 
1 homme" (Pans, 1888), we have an interesting sketch of the 
geological history of existing forest trees and in another 
and more ambitious work, 1 in collaboration with Profc 
MOrion, an attempt is made to follow the lines of docent 
of the several subdivisions erf the vegetable kingdom. The 
palaobotanist who is bold enough to venture on the task 
of tracing out the ancestry of plant forms, and of attack 
mg the problems of development, is exposed to the very 
senous danger of allowing unsound links to form part of 
his chains of life baporta’s constant desire to treat 
fossil plants from the point of view of a sanguine evo 
lutionist, who wishes to press into his service all possible 
pieces of evidence towards the better understanding of 
the process of plant evolution, has in certain instances 
been led beyond the limits of accurate scientific reasoning 
The majority of the so called fossil alg<e, to which he has 
devoted considerable attention, have been put out of 
court by Nathorst and others, as having no claim to con 
sideration as records erfthallophytic life and it is generally 
agreed that the value of his work in this direction is 
seriously discounted, by the more than doubtful s pea mens 
which are desenbed as vestiges of the lower and more 
primitive forms of plants A few months before his 
death, Saporta completed an exhaustive monograph on 

1 Saporta uti Msnoo I trotauon du rtsnc vdfdul 3 
itbiUj 
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the Mesozoic flora of Portugal, 1 this work marks m I ment of the I ot il Government Board He had a 


important advance in our knowledge of Lower Cretaceous 
ana Upper Jurassic vegetation , and of special interest 
are the various forms of irchetypal angtosperms " closely 
resembling similar fossils from the Potomac beds of 
North America I his last monograph, full of elaborate 
botanical and stratigraphical work, affords a striking 
proof of the energy and youthful enthusiasm of the 
veteran student Saporta’s name will ever be held in 
icsptct by succeeding generations as that of a pioneer 
of pal robot inn tl science, and by those who were 
privileged to know him personally, or as a t orrespondent 
ever ready to render assistance to younger workers the 
death of the Marquis of Saporta must be felt not merely 
as the termination of the labours of one of the foremost 
pa Leo botanists, but as the removal of a generous friend 
and colleague, whose wide knowledge and untiring devo 
tion to science will stimulate younger investigators to 
more vigorous efforts in the rich field of paleobotanical 
study A C Sfward 

S/R GEORGF BUCHANAN 
'T'HE death of Sir George Buchanan removes from our 
midst a leader in that branch of medical science 
which concerns itself with the prevention of disease His 
death came very unexpectedly, for the cucumst inces of 
his ill health were known only to a circle of intimate 
friends and his great desire to go on working as long as 
work was practicable, made hint sufficiently cheerful to 
disguise the suffering which he at times experienced 
It is some three years since he resigned the post of 
medical officer to the Local Government Board, this step 
having been taken by him on account of failing health 
But he still found plenty of pleasurable occupation in 
connection with the various learned and scientific bodies 
with which he was associated, and he also served on the 
Royal Commission on Tuberculosis of which he became 
chairman on I ord Basing s death He was a pupil of 
University College, of which body he became a Fellow , 
he graduated B A and M D at the University of I ondon, 
ana at his second M B he distinguished himself by carry 
ing off several gold medals ana scholarships I iter on 
he became medical officer of health to the district of St 
Giles, where he laboured hard for years to improve the 
conditions of public health and to amend the then terribly 
faulty circumstances under which the people lived It 
was here that he attracted tht attention of Sir John 
Simon, then medical officer of the Pnvy Council, and 
under him he served both as a temporary and, later on as 
a permanent medical inspector During this period, and 
subsequently when he himself directed the public health 
department of the State the investigations which he 
earned out, and the reports which he presented to Parba 
ment, embodied the results of work of which England 
may feel proud As a type of the class of work we refer 
to, we may instance his prolonged investigations into the 
influence on health of large public works, of water supply 
and sewerage, and his discovery of the lessening of mor 
tality from pulmonary consumption wherever the con 
sanction of sewers had led to a lowenng of the sub soil 
water Some of hts papers on the subject of vaccination 
in relation to small pox are also of the greatest value , 
they were the result of most careful labour, as well as of 
an earnest desire to eliminate all possible sources of 
error, and to arrive at the truth alone, and the 
more ho studied the subject, the more convinced he 
became of the value of vaccination as a measure of 
public health He sought to secure for all the work 
he did or supervised a truly scientific basis, and 
he always attached the greatest importance to the 
auxiliary scientific work for which a special, but only a 
small, grant is annually made to the medical depart 
l Flo* Swale da Pwr«n»l (Direction des invstw g*ota*vjoe» du 
Portugal). Gabon** So* 
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marked literary talent, and a conspicuous power of 
setting out the salient points of the work done by his 
inspectorial staff with the result that his annual reports 
have gradually come into great demand by sanitarians 
ind public health authorities in almost every part of the 
world rhe result of all his labours is by no means accom¬ 
plished, m some places work on the lines he has indicated 
lias hardly commenced, and it must almost necessarily be 
that much that he has taught will, m the lapst of tunc, 
fail to be wsot 1 ited with his name But those who know 
the nature of his work and who appreciate the thorough¬ 
ness which alw iys characterised it, will readily understand 
hois far reaching ind beneficial the results must in the end 
be In 1882 he was elected to the Senate of the Umver 
sity of London, and m the same year he was made a 

I cllow of the Roy il Society , but otherwise distinctions 
cime to him munlyat the close of his official career 
This was doubtless lirgely due to all absence of self 
seeking in his character As head of a department he 
was always trying to promote the welfare of those under 
him, and it was only when he retired on a comparatively 
small pension thit he asked for some consideration in 
view of the long services he had rendered to the Stute 
before he gave Ins w hole time to his official duties But the 
Treasury gave their usual answer, and he said no more 
At this date he w is m ide 1 Knight Bachelor, and in i84^ 
he received the honorary degree of LL D of the Umvc 
sity of Edinburgh He wis a past President of the 
h pidemiologic.il Society, a Censor of the Royal College 
of Physicians of I ondon, and he acted as adviser in 
scientific and other matters to several other bodies If 
such a charactenstn tan be deemed a fault. Sir George 
Buchanans most prominent failing was an inability to 
conceal his sense of those who, as he thought, sacrificed 
principles and at times the truth itself in matters re 
luting to the id\ inecment of public health, for pur 
poses of notoriety or of policy But, on the other hand, 
no chief of a public department ever won the affection 
as well as the esteem of lus staff better than Sir George 
Buchan in did and he m ide it no secret that m regard 
to this he was alwiys desirous to recall the example of 
his own foimer chief who happily, still lives, and to 
whom he was devotedly attached 

NOTES 

Our readers will be glad to know thit Prof Huxley continues 

II improve in he ilth \ telegram received from Eastbourne as 
we gr to press states that he is progressing favourably, and is 
able to get up daily but is hardly strong enough yet to leivc his 
room 

Thr Bill which was introduced into the House of Lords on 
Thursday last by I rrd Playfiur, on behxlf of the Government, 
may be furly said to bring the reconstruction of the University 
of Loudon on the line* of the Gresham Commissioners 
Report within the sphere of practical politics The exact term* of 
the Bill have not yet transpired, but it is understood that the four 
Commissioners appointed to administer the Act are, m the first 
place, empowered to make modifications in the scheme if deemed 
expedient after consultation with the Senate and Convocation of 
the University of London, and other bodies affected , and in the 
second, enjoined to adequately safeguard the interests of the 
external or non collegiate student* The Government having it 
last taken action on this question, it u the more satisfactory to 
note that the attempt made in Convocation on Tuesday last to 
rescind the resoluti ms passed at the January meeting (vol It 
p 398), has completely failed, a resolution to the effect that " if 
a local Teaching University for London be desirable, it ought to 
be constituted apart from the existing University of London, 1 ’ 
being rejected by 238 against 117, or by a majority of iat votes 
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THE unvetting of a memorial tablet to the late Prof J C 
Adamant Weatmmater Abbey, on ThnradayU»t, was an event 
in which all men of acience are interested It might have been 
made a great occasion, for Adam* name is esteemed throughout 
the scientific world, instead of which the meeting seems chiefly 
to have represented the University of Cambridge The tablet 
has been placed in the north aiale close to the graves of Newton, 
Herschel, and Darwin It is the work of Mr Bruce Joy and 
bean the following inscription — 4 Johannes Couch Adams, 
Pianetam Neptunum C Uculo Monstravit mucccxi % 

A Bill incorporating the New Vork Zoological Society, and 
providing for the establishment of a zoological garden in New 
York, has just been approved by Governor Morton The Act 
provides that the corporation shall have power to establish and 
maintain in New York City a zoological garden for the purpose 
of encouraging and advancing the study of zoology, original 
researches in the same, and kindred subjects, and of furnishing 
instruction and recreation to the people 
On April 36, the Linnean Society of Bordeaux held a meeting 
devoted to the question of bibliographical reform The pro 
tpectus of the new Bibhogrtphical Bureau for Zoology wax 
approved b) all the members present, and the wish was ex 
pressed that a similar organisation be at once attempted for the 
other branches of natural science In accordance with this wish, 
it was decided to elaborate a project for the establishment of a 
Central Bureau for Botany Tins project will be presented 11 the 
Associati >n Fnnjaise at its next meeting by the President if the 
B otamcal Secti in M Mourlan the Director of the Academic 

dts Sciences of Belgium proposes similar action for geology It 
is hoped that by the establishment of several federated bureaus 
the plan of the Royal Society may be fully rtalised and without 
great difficulty Meantime the organisation of the Zoological 
Bureau has made considerable pi ogress the circular of the E rench 
Commission has already appeared, and has been widely distributed 
by the E rench Zoological Society the American Commission has 
completed its preliminary study, and will soon send its circular to 
press In other countries, notably in Russia similar progress is 
reported 

Thk programme of arrangements for the Ipswich meeting of 
the British Association his just been issued The first general 
meeting will be held on Wednesday September 11, when the 
Marquis of Salisbury will resign the chair, and Sir Douglas 
C»a ton, I resident elect will assume the presidency, and deliver 
anaddresa, on Thursday evening, September 13 a sonde will 
be held , on the following evening a discourse will be delivered 
by l*rof Stlvanus P Thompson on magnetism in rotation , on 
Monday evening, September 16 there will be a discourse by 
Prof Percy E Frankland on the work of Pasteur and its various 
developments , a second soiree will take place 00 Tuesday even 
rag, September 17, and the concluding general meeting will be 
held on Wednesday, September 18 The Sections and their 
Presidents are ax follows —(a) Mathematical and Physical 
Science- President, Prof W M Hicks F R S (A) Chemistry 
President, Pro! R Meldola, IKS () Geology—President, W 
Whitaker, P RS (rf) Zpology (including Animal Physiology)— 
President, Prof W A Herd man, IRS (a) Geography— 1 
President, H J Mackinder (/) Economic Science and 
Statistics—President, L L Price (*■) Mechanical Soence- 
Freftdent, Prof L F Vernon Harcourt (A) Anthropology— 
President, Prof W M Hinders Petne (!) Botany—President, 
W T Thneltos Dyer, CMG,P R S Section I (Physiology) 
will not meet at Ipswich, but papers on animal physiology will be 
(tad in Section D The delegates of corresponding Societies will 
meet on Thursday, September 12, and Tuesday, September 17, 
under the presidency of Mr G J Symons,! K S The accept 


committees for tin several Sections, Wore the beginning of the 
meeting It has therefore become necessary, in order to give 
an opportunity to the C oraraittoet of doing justice to the com 
muntcations that each author should forward his paper, together 
with an abstract on or before August 12, to the Genera] 
Secretaries of the Usouiti 11 

Skvckai summer seh t lx for the practical study of botany will 
be held during the coming season in the United States—one in 
connection with Cc mell University and one in connection with 
the University of Wisconsin bith from July 8 to August 16, 
also one in connecii n with the Cambridge Botanical Supply 
Co , Cambridge, Mass fr ni July 5 for five wteks 

Thu SUtungsberi hu of the Vienna \cadcmy of Sciences 
(vol civ ) contains a discuxsi n if the observations of atmo 
spherical electnnt) and Si Llm s hire on the Sonnblick by 
Messrs J Lister and H ( eitel being a continuation of the 
observations to the time t f the change of the firmei observer 
The results confirm those previously obtained and show that the 
yearly sanation of the electneil energy at the summit is smnll 
compared to that at the base and that the summit of the mt untain 
projects above those strata if the atmosphere in which electrical 
processes mostly occur During tht foil of fint snow the St 
Elmos Eire is mostly negitive but positive when large flakes of 
snow and h ul are foiling 

Fltovt a paper on carl) agriculture m Palestine by Dr II 
Vrgelstem we leam the interesting foci that in the first 
two centuries of the Christian era r unfall was measured by 
means of a receptacle The Jewish AfiihnaK refers to two 
seasons one wet and the other dry In normal years the early 
ram fell soon after the autumnal equinox and its importance to 
agriculture is frequently referred to in that document The 
am rant which fell at this seas n was about 21 inches which 
agrees foirly well with the j resent measurements at Jerusalem 
but the tilal annual fall is not stated by Di Vogelstem 
Eurthcr particulars of this interesting communication will be 
found in the Meteorologuche SUits hnft for April 

Pros I H Bviifv of Cornell University Ithaca, N\ 
has recently read before the Biological Society of Washington 
a paper entitled the Plant individual m the I lght of E volution 
In thu paper according to the American Naturalist he suggests 
the idea that Uth Lamarckism and Darwinism are true the 
former finding its expression best in animals the latter in plants 
The plant is, according to him not a simple auton omy, in the 
sense in which the animal is and the parts of the plant are 
independent m respect to propagation, struggle for existence, 
an 1 transmission of characters According to this view there 
can be no localisation or continuity of germ plasm in plants, m 
the sense in which these conceptions are applied to animals 
The El Unnersal reports thu the cold spell in February 
extended right down the Gulf of Mexico to \ era Cruz On the 
1 jth and 16th it was freezing over a distance ot 80 leagues from 
Monterey to Ciudad Victoria and Tula in Tamaulipas and the 
mountains were covered with sn iw In the district of Taflcan 
huitz, State of San Luis Potoso, the sugar canes and coffee trees 
were all killed, the value of the coffee crop destroyed being 
estimated at a milium dollars Iq the lluvsleca State of Vera 
Crur sugar canes, coffee and tobacco were similarly killed—a 
loss of several million dollars—while cattle were dying by 
hundreds on the frost bitten pasture lands Owing to the frost 
having followed a prolonged dr ought, prices had risen to femme 
rates, and there was much sickness, especially croup and small pox 
In the district round Altotonga a very hot south wind set in on 
February 13, which suddenly cooled, and grew in intensity and 
cold On the 14th, snow began to fell and did not cease till the 
Ten parishes in the temperate zone were snow coveted 


ence of papers is, as fer as possible, determined by organising | 17th 
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for eight) fwr houn resulting in the deatmctioa of all fruit, 
vegetaMe* coffee and tobacco The mgir reties ware to retried 
as to be unfit oen for forage The twelve perishes of the 
diet net situated in the terra frxa loat tv e ty tfung, the maue had 
not yet lain planted and would not be npe till November or 
Decemlar \i I'apantla the vamlk centre, it was snowing on 
hebrtur) 17 and thi temperature had fallen from y>“C to 
freesmg |»int At Miranda snow fell all night, and many 
fowls, animals and cattle died from the cold 

UmiKR the title “ Illustrations of Darwinism, and other 
Papers Sir Walter L Boiler, F R S , has sent us a repnnt of 
his presidential address to the Wellington Philosophical Society 
in 1894 Its main subject matter is a discussion of the various 
ways in which the peculiarities of structure, colour, distribution 
and ha hits of New Zealand birds, serve to illustrate the theory 
of Natural Selection, and often to afford very strong arguments in 
its favour The address is very clear and forcible, lull of 
interestng facts and suggestive observations, and will be read 
with interest by all naturalists One or two points only call for 
any critical observation Sir W Boiler objects to the Apteryx 
bang classed by Mr Wallace as among “the lowest birds, 
because he says, it is really “an extremely specialised form 
But surely the Ratit-e are lower than the Carinate , and the 
Apteryx u sjiecwlised so as to he almost the least bird like of 
the Ratilx If it is not to be classed among the lowest existing 
buds, where are these to be found ? Again, the statement that 
the larger forms of animals have universally preceded the smaller 
in geological time (p lot), is only a half truth, if s 1 much, since 
all these Urge forms have been developed from smaller ones, as 
shown in the case of the horse, as well as that of the early 
■mnupiaU of the Measoic period Even more open to objection 
«»the statement (p 101), that the btbenan mammoth “ would 
clearl) hate required a growth of tropical luxuriance to satisfy 
the wants of its capacious stomach , an$ that its being found 
by thousands embedded in ice or frozen soil implies “a 
revolutionary change of climate ’ A sufficient answer to which 
theory is the fact that leaves and cones of firs have been found 
In the stomach, showing that it fed only a few degrees south of 
the places where it is now embedded 
A VAl UABLE addition to the &nous suggestions for the 
measurement of geological time is made by Dr G K Gilbert m 
the [turned of Geology (vol in No a) He has been struck 
with the regular, rhythmical cycles of sedimentation displayed 
over and over again by the shaly beds of the Cretaceous of 
Colorado (Benton, Niobrara, and Pierre groups) Such regularity, 
he suggests, can only 1 be due to causal variations of a periodic 
character, and only Astronomical changes have the regularity 
required There aeon to be only three astronomical cyqles that 
-can be reasonably appealed to for an explanation of rhythm in 
sedimentation the periods of the earth's revolution around the 
sun, of the precession of the equtnoxes, and of the variation tn 
eccentricity of the earth’s orbit Dismissing the first as too short, 
and the last as too irregular, Prof Gilbert considers there are 
three ways ui which the second cycle might influence local 
sedimentation (1) By periodic changes in winds, and there 
fore In marine currents , (s) by alternate gtaaahon of the two 
hemispheres, resulting m periodic advance and recession cif coast 
lines, and hence of sedimentation boundaries, (3) alternation in 
terrestrial climates of moist periods—when, through the abund 

and mechanical at a minimum—and dry periods, when the 
reverse would be the case A ssu m in g the rhythm of aedt 
mentation in die case considered to coincide with the rhythm of 
the equinoxes, Dr Gilbert estimates die time re pr ese nted by the 
Benton, Niobrara, and Pierre epochs as **000,000 years, or, 
allowing the number a as a Actor of safety, between 10,000,000 
aaA 40,000,000 years 
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We have received the Supplement to the Calendar of tha 
Royal University of Ireland for 1895, containing examination 
paper* set last year 

So little attention is generally paid in pqbiic libraries to the 
wants of students of science, that we are glad to give 
a word of praise to a catalogue of books on mathematics, 
mathematical physics, engineering and architecture, contained in 
the two public libraries at Halilax The list has been compiled 
by the librarian, Mr J Whiteley, and it should be found a 
useful guide to the scientific literature in the two libraries 

Thi Bulletin of the American Museum of Nature! History 
(vol vt) has been recaved Among the articles in the volume, 
we notice one “ On the Buds of the Island of Trtmdad,” by F 
M Chapman, 1 On the Seasonal Change of Colour in the 
Varying Hare (Lepus Amencanus) ’ by J A Allen , “ Fossil 
Mammals of the Lower Miocene White River Beds," by H P 
Osborn and J L Wortman There are also papers on 
North American Orthoptera and Moths, by W BcntenmttUcr, 
on some North American Mammals, by J A Allen, and by I 
M Chapman, and on new forms of marine algK from the Trenton 
limestone, by R P Whitfield 

Thi authorities of the Royal Gardens, Kew, publish a 
“Hand list of Perns and Pem allies cultivated in the Gardens ’ 
Thu remarkably nch collection consists of 80a species and varieties 
of ferns, and 48 of fern allies end natives of this country, 
besides no leu than j86 varieties of British ferns Thu latter 
collection u due to the bequest of Mr W C Carbonell, who 
left it to the Gardens It consists of 4*61 specimens, found by 
him at Rhiew Cartel, Usk, Monmouthshire The rest of the 
collection owes it* completeness largely to the zeal and assiduity 
of the late Mr John Smith, curator of the Gardens from 1841 
to 1863. 

Thi text of a senes of six Lowell lectures, tfy Prof Gants no 
Lanza, on “Enginesnng Practice and Education," which has been 
appeanng in the foumal of the Pranklin Institute since May 1894, 
u now concluded Some interesting examples are given of the 
engineering works of the world, and the functions of the engineer 
are passed in review Prof Lanza hold* sound ideas as to the 
education of an engineer “ There are two things, ’ he says, 
“ which are absolutely n ec essa r y to make a successful engineer 
first, a knowledge of scientific principles and of the experience 
of the past, and second, hu own experience . . . The two 
fundamental sciences upon which the scientific principles of 
engineering are especially dependent are mathematics and phyiscs, 
and no proper course in engineering can be arranged without 
insisting upon these as fundamentals ” He shares the general 
opinion that the education of the engineer should include some 
knowledge of the differential and integral calculus, if not of 
higher mathematics 

Wb Have often found occasion to express satisfaction at the 
work earned on by many local scientific societies. Labourers in 
the field of science are not wanting, but their work frequently 
needs direction Wisely organised, the multitude of willing 
amateur ob se rvers can greatly assist the growth of natural 
knowledge A programme just received from the Yorkshire 
Naturalists’ Union, showing the excumons, meeting* and 
committee* of research for 1895, is a sufficient proof that the 
operations of the Uruon are conducted with definite objects m 
view There is a bouMw committee, appointed to collect 
information as to the distribution of erratic blocks m the county 
of York, a committee to observe the present changes and past 
condition of the tea coast, m order to determine the rate of 
eroakm 1 a fossil flora oommfttee, wjueh aims particularly at 
detemuniag the vertical range of die genera and speaMS of die 
various formations, a g aofc gtad pho t ograp hs committee} a 



Mature 


6i 


May 16, 1895] 


committee to promote the investigation of the marine toology 
of the Yorkriure Cout, » mkro zoology end micro botany 
committee, # committee to connder proposals for the legislative 
protection of wild bird*’ eggi, end a committee haring for it* 
object the investigation of the mycological flora of Yorkshire 
Upon each of the committee* we notice the name* of numerous 
well known scientific worker*, and, a* the committee* co operate, 
when possible, with British Associatio n committee*, the Union 
forms the connecting link between the local societies and the 
Association Thu kind of organisation teems to be the one 
calculated to produce the greatest amount of useful work 
While referring to natural history societies, we may mention that 
the West Kent Natural History, Microscopical, and Photographic 
Society has sent us their report for 1894-95 The report 
contains an address by the President, Mr H J Adams, on 
"Colour Photography, ’ and a paper on "The Birds of Black 
heath,” by Mr H F Witherby 

H Moissan has attempted to produce argon compounds by 
acting on argon, under various conditions, with some of the rarer 
element* which unite more or leas readily with nitrogen (Compter 
render, May 6) 100 c c of the new gas were placed at his du 

posal by Prof Ramsay In a past of this, titanium boron, and 
lithium were strongly heated without apparent change Similarly, 
uranium (containing 3} per cent of carbon) did not absorb an 
appreciable amount of the gas when heated with it for twenty 
minutes A quantity of the gas was conducted into a platinum 
tube of special construction, and there exposed to the action 
of pure fluorine, both at the ordinary temperature and in 
presence of induction sparks, in neither case could any reaction 
be observed Mrhatever the proportion of argon present The 
difficulty Of manipulating fluorine has not allowed of the effect 
of long continued sparking being observed The results were 
entirely negative, under the conditions of these experiments, no 
compound* of tygoo have been produced 

By jsturatmg an ethereal solution of feme chloride with nitric 
oxide, and concentrating the product at the ordinary temperature 
in the vacuum daskxator, V Thomas has succeeded in ob 
taming crystal* of the composition beCl^NO aH,0 (Bill 
Sot Ckim (3], xui -xiv No 8) The anhydrous com 
pound may be obtained in smaller yellow crystals by cry* 
tallisabon at 60° on a porcelain plate Peligot found that 
nitric oxide duwohed in ferrous chloride solution in the proportion 
required to form a compound al eCl, NO, and this sedation lost 
all its gas 00 heating It is interesting and synrikant that the 
new crystalline product dissolve* completely in cold water 
without evolution of gas to form a pale yellow solution, and that 
the solid compound u quite stable in vacuo at the ordinary 
temperature Of considerable interest also is the obaervatron by 
the same author, that mtric oxide gives abundant crystalline 
precipitates when passed through solutions of antimony tnbromide 
or antimony trichloride 

A new senes of iron mtrosocompounds have been discovered, 
by K A Hofmann and O h Wiede, which poetess interest 
both from the point of view of the gas analyst and in consequence 
of the example they afford of the synthetical production of com 
plex inorganic substances A current of rutnc oxide 11 pawed 
through a concentrated solution of too grams ferrous sulphate 
and 300 grams of potassium thiosulphate A compound is pre 
updated w red brown leaflets, which has the composition 
Fa (NOyS.OjK HgO This substance may be dried in the 
vacuum dwtostor without change It is difficultly soluble in 
ssater, and dissolve* m concentrated sulphuric sod without de 
composition, giving an Intensely greenish yellow coloured 
solution* Ammonium, sad tedium salts of mmlar composition 
sued properties barn also bacn prepared The forma ti on of tha 
«w acid* d uutrt yn feswrtdo nJphunc * arid, of which these wits | 
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are derivatives is facilitated by the pretence of an excess of ferrous 
salt. It may he onudered that the essential reaction in its 
formation consuls of a replacement of the group (KSyQri by NO 
in ferrous potassium thiosulphate, viewing the latter as 
KOgSpFe S t O,K The displaced radical probably forms po 
tassma tetrathtonatc which does not react further Cobalt 
compounds, m which the cobalt replaces the iron in this senes, 
can be obtained, though with much greater difficulty The 
connection of these new substances with the tetra and hepta 
mtrooo compounds of 1‘awel and Marchletvtki and Sachs is 
yet under investigation 

The additions to the Zoological Society s Gardens dunng the 
past week include two Arabian Baboons (Cynoctphahu home 
drytu , £ 9) from Somaliland, presented respectively by Mr 
Francis G Gunnisand Mrs t Lort Phillips, a Japanese Ape 
(Macacus rptemut, £) from Japan, presented by Dr G L 
Johnston, t Rhesus Monkty (Motor ut rhetor, £) from India, pre 
sented by Means A b and b Boatfiekl, a Naked footed Owlet 
(Athene not toe), European, presented by Mr Waller Chamber 
lain , a Black Tanager (Tachyhmus metoleucus) from Brasil, 
presented by Mr Edward Hawkins, a Hawfinch (Coccethrauster 
vulgant), British, presented by Mr H G Devos, two 
Common Peafowl (Pane crutatur, £ 9 ) from India, presented by 
Mr L G Whatman , two Pyrenean Newts (Molgr atptra) 
from Lac d Oncet, Pyrenes, presented by Dr Jacques de 
Bed nags, two Indian Pythons (Python melurur) from India, 
presented by Mr G Stephen , a Koodoo (Stnpruerar kudu, 9 ) 
from Somaliland, a Kmkajou (Cer olepitt caudtvohulus, 9 ), 1 
Ring tailed Coati (Name rufis) from Brazil, a Dusky Bulbul 
(PytnoHotut oAsrurut) from Morocco, deposited, two Ruddy 
Sheldrakes (ladorna cararca £ 9 ), Furopean, a Red front*! 
Amazon (Ckrysotts vrttala) from Porto Rico, a Yellow fronted 
Amazon (Chrysetts ochroctphala) from Guiana, purchased, a 
Large Red * lying Squirrel (Ptrromyt inoruettfs) from India, 
received in exchange two Japanese Deer (Cervttr nhe, it), s 
Barbary Sheep (Oiu tragelaphus £ ), bom in the (roidens 

OUR ASTRONOMICAL COLUMN. 

Aukh. —The periodic variation* in the intervals between the 
minima of Algid have been expUiped$y Dr Chandler by sup 
posing that the bright star, with its etitatfng companion, re 
voli ei round a distant centre of gratify determined by its 
relation to another dark body M TuaMsnd. however, coo 
uder* that the phenomena may be producOT tfeth e chaagts m 
the lino of apsides due to a polar compression onlfaal(K|JUaffi 
vol li p 3*8) The latter hypothesis requires oraf mHM»c 
able variations in the duration of the minium should he dpsqlHK ^ 
while, on Dr Chandler's hypothesis, there should hub petition 
inequality of the proper motion of Algol Prof Lewis Boss 
has recently dtscusSed the question from the pout of view of » 
the proper motion* of the star, but since the coefficient is 
probably less than 0 7, tbe Investigation is a very debate one 
Taking the result of hi* computation, apart from sire consider* 
tions of tbe behaviour of Algol as a variable star, Prof Boss is 
of opinion that there is s preponderance of probability in 
favour of the real existence of a periodic element in the proper 
motion, such a* is required by Dr Chandler’s hypothesis Sup 
posing them to be real, they indicate that the apparent motion 
is in an ellipse, the semi axismajor of which is ir 54s ± o* 103 
and the semfasis minor o 1*4, the position angle of the 
northern end of the major axis h 34’, and the inclination of the 
real orbit to our lint of sight is J3 Tbe eomwtatlon further 
indicates that the star passed the major axis of Die apparent 
orbit within three or four yean of the moat probable date 
derived from the obsemUed light changes Prof Boy* considers 
the evidence m favour of Dr Chandlers hypothesis to be suffi 
eient to justify t very thorough investigation of the meridian 
observations, as well u continued detettnihatfon* of position 
(AstrenemuelJournal, No 343 ) 

Pakaixax and Ourr ov a CAsaiOFti** -Twenty aeven 
photographs of ths region round this star, taken by Dr Rutherford 
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more than twenty years igo hate been utllued by Mr H S 
Davit for the determinati in if the parallax (Attrtmmual fottmal. 
No 343) Six pair* tf compartton atari were employed and 
the combined reiulti pie the value O' 465 ± o 044 correspond 
ing approximately 11 a distance of 1 Caskopeue from the earth of 
43,113,000000,000 miles or 7$ light yean Though the new 
value exceeds previous ones it is not considered improbably 
large if the Rutherford plates are subject to no systematic error 
Using ( rubers values of the orbital elements, the combined 
masses of the components is two tenths as great as that of the 
sun and the distance between the components 19 astronomical 
units the relative orbit thus being about the same vise as 
that of Uranus These numbers, however, may require 
some modification, as Dr bee has recomputed the elements 
of the irbit, with the results slightly differing from those 
adopted by Mr Dam Dr Sue states that during the next t< 
years the position angle will increase from J04* to 251', whi 
the distance will dimmish from 4* 52 to 3* 33 
A Belgian Astronomicai Socima —A Socidte Beige 
d Astronomy has been foundtd at Brussels The object of the 
Society is to p< pulansc astronomy and the sciences connected 
with it (geodesy meteorology, terrestrial phi sics Ac ) and to 
encourage research into the domains of those branches <f 
knowledge The President of the Society is M 1 Jacsbs mil 
among the Council are General Tilly, Prof Dusauwy Ir f 
Goemans M Lagrange Prof Pasquier, 1 rof Rouen. iu and M 
Ttrby Two of the Secretaries are M Sir xihnut and M 
■\ lucent both oliseriers at the Royal Observatory Brussels 


TUh. IRON AND bit* I INS HU /T 
'T'HE annual spring meeting <( the Iran and Steel Institute 
x was held on Thursday and Friday of last week m the 
theatre of the Socttty of Arts, under the chairmanship of the new 
President, Mr David Dale rhe following is the list of the 
papers set down for reading 

* On Metal Misers a* used at the Works of the North 
Eastern S(pel Company, by Mr Arthur Cooper 

* On the Fffect of Arsenic upon Steel by Mr I I Stead 
On the Iran Ore Mines of Llba by Mr H Scott 

" On the Manufacture of Steel Projectiles in Russia by 
Stigius Kern 

“On Ternary Alloys of Iron with Chromium Molybdenum 
and Tungsten, ’ by James R De Bennevillc, of Philadelphia 

The last two papers wfff taken ss read After the usual formal 
proceedings the rreMtjMuprescnted the Bessemer medal which 
had this year been qwHed to Mr II M Howe of Boston 
USA As Mr H<#e was not able to be present. Prof 
Roberts Austen accepted the medal on hie behalf 

Mr,|Dale next gmcccded toread his inaugural address Those 
wboliiow the «N work done by Mr Dale in the conciliation 
of V)tour dtariffis wdl not bfe surprised to learn that the chief 
imprest of'The address was in the domain of economics 
iMti Ghan metallurgy The address, was none the leu 
welcome on this account as no class are more affected by dis 
turbances in the labour market than the iron and steel makers 
Mr Dale showed very clearly the disastrous effects upon British 
trade of strikes ahd industrial disputes, and dwelt upon the ever 
enlarging area of competition in the manufacturing markets of 
the world , for now we have not only the continental nations of 
Furope to contend with but have to meet the products of the 
still cheaper labour of the far East 

Mr Cooper s Paper, though short, supplied a valuable eon 
tnbution of knowledge to the practical steel maker Uniformity 
of product is at once one of the most desirable and most difficult 
things for the steel maker to secure No matter what care may 
be taken, the product of the blast furnace will vary in regard to 
those minute percentages of alloys which exercise so important 
an influence on the characteristics of the steel producer Efforts 
have been made to equalise the analyse of the pig iron by mu 
ing the ore, but these have been only partially successful It 11 
desirable, from ffn economic point of view, that molten iron 
should be taken direct from tne blast furnace and used m the 
converter, but, m the basic process, the need of uniformity has 
prevented this course being followed It has been therefore 
necessary to follow the original plan of running the molten iron 
from the blast Induce into pigs, and then reroehing it m cupolas 
In this way, by using the product of several furnaces, and by a 
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system of careful analysing and selection uniformity has been 
generally obtained In spite of all care taken, however, there 
will be at times differences m the product of the cupolas, owing 
to irregularities in working which could not be guarded against, 
and it would frequently happen that though a standard mixture 
of pig might be charged into the cupola, the amount of silicon 
or manganese would vary considerably, owing to larger quantities 
of these metals being oxidised at one time than another The 
mixer » a vessel in appearance like a large Bessemer converter. 
Into this the molten metal from the blast furnace is run tomther 
with a certain amount of cupola iron in the case of the North. 
F astern Steel Company works, with the plant of which the 
paper deals The mixer is largely used in America, Mr Carnegie 
stating during the discussion that at his works they were about 
to erect some of 600 tons capacity The mixers, of which there 
are two at the North F astern wonts, are each 150 tons capacity 
For drawing the metal off into the ladle the mixer is tilted, 
swinging on trunnions like a converter, hydraulic machinery 
being prov ided for the purpose In the discussion which followed 
the reading of the paper many reel makers corroborated the 
account, given by the suthor, of the excellent results obtained by 
the use of the mixtr 

The chief feature of the meeting was the reading and discus 
sion of Mr Stead s excellent c mtnbution on the effect of arsenic 
in reel—a paper we should have described as exhaustive hid it 
not been that the author states he is about to follow up the 
experiments of which he gives an account by further investiga 
tion in the same field Mr Stead commenced by a reference 
to the well known memoir on the same subject which Messrs 
Harbord and Tucker contributed to the meeting of the Insti 
tute held in 1888 In that paper it was shown that a large 
quantity of arsenic is decidedly injurious to steel, and it has 

C erally been th ught that smaller quantities would be rnmi 
y injurious 111 a corresponding degree Mr Stead did not 
consider such an hypitheeia necessarily sound, and determined 
carry out the elxlmrate senes of experiments details of which 
e given in the paper The results as we have Said, are of 
the utmost imp< rUnce to steel makers for arsenic and phos 
phorus are frequently 1 racketed in analyses, ai the separation 
of the. two is a 1 ng and tedious process If Bmall quantities 
of arsenic are not injurious as would appear from Mr Stead s 
investigations j hov| horus is undeniably a deleterious ingredient 
Hie general c inclusions the author drew from hts investiga 
ins were that between o 10 per cent and o 15 jier cent of 
iemc in steel for structural purposes does not have any material 
effect s> for ns mechanical properties are concerned The 
tenacity is but slightly increased the elongation ts apparently 
nt t affected and the reduction ib area of the fractured test 
pieces is practicallj equal to that df the same steel without the 
addition if arsenic With o 20 per cent arseme the difference, 
although slight is noticeable in samples of acid open hearth 
steel tned bat even in this case the only serious difference 
evidently caused by the arseme is the inferiority of the bending 
properties of the pieces eut from the plates across the direction 
of rolling after they hod been tempered With larger amounts 
of arsenic the effect is decisive When 1 per cent is present 
the tenacity is increased, and the elongation slightly reduced 
The bending properties of the steel are, however fairly good 
When the arsenic amounts to about 14 per cent the tenacity is 
Mill further increased and the elongation and contraction of 
area still further reduced, whilst the bending properties are poor 
With 4 per cent of arsenic the tenacity is increased, and the 
contraction becomes m/ The author points out however, that 
the trials with steel containing the higher percentages of arsenic 
could not be considered quite satisfactory, because the ingots on 
which the experiments were made were of very small sue, amt 
consequently a small amount of work only could be put 
upon them before testing Mr Stead considered it would have 
been highly probable that had larger masses been dealt with the 
results would have been more satisfactory The effect of quench 
mg the steel, after heating to a red heat, u every case where 
arsenic was in large quantity, was to improve its bending 

even 4 per cent of arsenic, 
such an alloy appearing to aland about as much heat without 
burning as a steel containing 1 per cent of carbon When 
heated below the burning point such material can readily be 
hammered and rolled and appears to be as soft in that state as 
steel contenting about 05 per cent carbon From this the 
author considers it safe to conclude that arsenic has not the 
slightest tendency to produce red shortness Mr Stead had 
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■enments to ascertain the (ate of corrosion of anenical 
te had submerged wire* in a a per cent solution of sal 
, had placed other* m fresh water, and still another 
a pile of the wharf at the Middlesbrough Ironworks 

-as to be alternately covered ana exposed as 

flowed The conclusions arrived at were that 

_iot more liable to corrosion than the same 

1 without arsenical addition in fact, oxidation is 
retarded by the presence of small quantities of arsenic 

It is m steel that is to be used in position* where it will require 
to be welded that arsenic iqipears most injurious for that process 
it rendered more difficult by ev en very small quantities of arsenic 
to that as Mr Stead says when welding material is required 
arsenic should bt most carefully molded In regard to electrical 
conductivity <too irsenic is injurious for the value of the material 
m this respect is materially reduced by even small quantities if 
arsenic A quantity equal to o 25 per cent diminishes the con 
ductivity by about 15 per cent 

The paper concludes with an apjiendix in which the author 
gives a method he has worked out in detail for determining the 
arsenic in iron ores in steel and in pig iron It has bei n the 
general practice to precipitate the arsenic as sulphide irhydnc 
sulphide from the distillate and either weigh the pure sulphide 
after drying at 212 I ir to oxidise it in bromine and hjdn 
chic nc acid and then precqutate the arsenic acid with ammonia 
and magnesia soluti 11 and weigh the precipitate pr xlticed 
This process although accurate, is tedious and takes at least 
twenty four hours to c implete Mr Stead has found that if the 
distillation is conducted in a special manner the whole < f the 
arsenic may be obtained m the distillate unaccompanied with 
any trices of chloride of iron and that if the hydrochl ric acid 
1* nearly neutralised with amni >nia and finally completely ncii 
traliseel with at id oarh nate of soda, the arseni can lie deter 
mined v< lumetncally with a standard solution <f iodine using 
starch solution as an indicator 

Find hischer proposed the process of distillation w th ferrous 
chloride and titration if the distillate with iodine soluti m but 
as the details are not given in ‘ Crookes Select Methods Mr 
Stead had to work them out for himself These he gives in full 
in his pajar to which we must refer our readers, as it would 
take too mueh space t > describe the process in full Mr Slead 
says that a more simple and accurate device for the determina 
tion of small quantities of arsenic it would, he thinks, lie mi 
possible to conceive 

The discussion of this paper although of an interesting nature 
did not produce any new facts of importance The majority if 
those who spoke were either xti el makers or those interested in 
the production of steel and they naturilly congratulated them 
selves t n the conversion of a long supposed enemj into a neutral 
if not into an ally It should lie remembered however that the 
meeting consisted chiefly of persins only too anxious to reduce 
the difficulty and cost of steel making and not likely to accept 
any explanations tending to that end in a captious spirit No one 
ts likely to question the scientific accuracy or 6011a fides of so 
eminent and conscientious an observer and experimentalist as 
Mr Stead yet there may be something to say on the other si le 
This appears more likely from the remarks of the one user A 
steel who spoke—Mr Wigham the manager of a wire drawing 
firm—who had made a report to Mr Stead, which was quoted in 
the paper It should be remembered also, that Mr Stead himself 
«y« that further experiments are nice awry 
The only remaining paper that was read wu Mr Scott s c in 
tnbutton on the Iron Mines of Elba This was not discussed 
The autumn meeting of the Institute will take place in 
Birmingham c immencing Tueiday August 12 


THE SCHORLEMMER MEMORIAL 
LABORATORY 

AN interesting ceremony took place at the Owens College 
, Ma n c h es te r, a few day* ago, when Dr Ludwig Mond 
MrmaUy opened the Schorlemmer I aboratory for Organic 
Chemistry, together with a Urge Uboratory for medical students 
end a room for the preparation and storage of reagents It 
may be remembered that, after the death of Prof Schor 
Ummerj hi* friends and pupils under the lead of Sir 
H E Roscoe, Ute professor of cherautry at the College, 
fook steps with a view to fittingly cojnraemorote his services 
to the College and to the advancement of organic chemistry 
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It was generilly felt that the best memorial w< uld be the 
erection of a hi rat ry for organic chemistry to be called 
after his name and 1 subscription hat was accordingly opened 
The appeal, which was generously headed by Dr Mono, was 
so well responded t 1 ih 11 this country and in t.ermany that 
in a short time a sum f £2500 was subscribed Meantime the 
Council of the Colkg hul to take into serious consideration the 
rapid growth if the che 11 ll department Originally designed 
for 100 students ihe Ul« ru nes had for several year* been 
overcrowded, and the j male r < ms built for research work had 
to be given up for the gent ml instruction of the students The 
number of the students m the chemical laboratories has steadily in¬ 
creased during the past five) tars and in view of this increase the 
Council became convince 1 f the necessity of extending the chem 
leal department They see or 1 ngly accepted the fund mixed by the 
Schorlemmer Memorial C mmittei and instructed Mr Alfred 
Waterhouse to prepare jlans for a Schorlemmer Organic 
Laboratory, and lor a new laborit ry for elementary students, on 
a plot of land adjoining the present laboratories acquired by the 
College for the purpose of their extension The Schorlemmer 
Laboratory, designed by Mr Waterhouse is at the end of the 
main corridor in the c Id chemical building It measures sixty 
feet by thirty feet, and has an arched roof thirty feet high rhe 
laboratory is designed to icc immodate a professor two dein n 
strators and thirty six students It is fitted in the most compl le 
manner with every requisite for the important work which is to 
be earned on within 11 and in some particulars is arranged after 
the plan of the Munich organic laboretines The fower 
laboratory is designed for forty five students The fittings are 
similar 11 those in the old laborel Kies designed by Sir Henry 
Roscoe The total cost of the new budding was £4800 

V full report of thei pcnrng eeremony is given in the Afanckttftr 
Guardian t j which source we are indebted for the following 
condensed account 

In c innection with the inaugural proceedings, a large and re 
preventative c impany gathered in the Chemical Theatre of the 
College Messages ngrettuig inabibty to attend and wishing 
prospentj to the fob irate it were received from a number of 
iminenl chemists I’r if 11 B Dixon referred to the esteem in 
which Schorlemmer sname was held and expressed, on behalf of 
his nlleagurs and hunself their admiration of tho life and 
character if the nun t > whose memory the Uboratory had been 
erected 

Sir H 1 Roscoe skttched Schorlemmer s life, and in the 
course of his address said —Schorlemmer added another name to 
Ihe list if distinguished foreigners who had found a home in 
these islands Never again could it be said that Lngland foiled 
to recognise and appreciate the value of the services of those who 
sought her shores The names of Ilerschel, of Hofmann, of Max 
Muller and lastly, if Schorlemmer indicated that we are not 
slow to give hinour to those who were wee strangers in the 
land but who had made themselves members of our national 
family They might have good hopes that the time would* 
soon come when the leaders in chemical industry would appre 
ciate the necessity of a thorough scientific training as had 1 mg 
been the case in Germany, and that it Giessen was, under 
I tebig the means of raising the standard of chemical education 
th rough* ut the FatherUnd so the chemical department ofOwcns 
College might under the direction of Prof Dixon and Prof 
Perkin, the director of the new laboratory be pointed out as the 
institution in Tngland which had done the same for this great 
empire 

Dr Ludwig Mond next addressed the meeting He remarked 
that the opening of the first laboratory solely devoted t the 
study of organic chemistry, at the only University in I ngtand 
which could boast of a professor of that science was a dis 
tinct step forward in the development of science in this country 
He considered it a great step in advance to have a special labora 
tory and special professors appointed for the study of the them 
ivtiy of carbon, because the sutyect matter A chemistry m w 
covered so vast a domain and was increasing at such an immense 
rate, that for any one desiring to further contribute to It it had 
become a necessity, after mastering the mam facts A the science 
to give his attention spec tally to the details of one or other part 
of it While it was true that carbon was only one out of many 
elements, it possessed such very special properties that the muf 
titudeof its compound* pr ibably outnumbered those of all the 
rest of the elements together ana it had the unique interest that 
all the innumerable substance* that were found in plants and 
animals, which built up their tissues, and by their constant 
change* produced the phenomenon we called life were all 
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compounds of carbon It was for this reason that they heartily welcomed the opening of the first laboratory exclusively 
called the chemistry of these compo un ds organic chemistry, devoted to it in England Prof Scbortemmer, mba excellent 
and it was very natural that that branch of their and most suggestive little work “ On the Rise and Development 
science should be nearer to their hearts then any other of Organic Chemistry," after giving a lucid review of the steps 
branch But there was another and stronger reason for by which the great edifice of that science had been built up, 
having special laboratories of organic chemistry The methods gave in hu concluding remarks a perspective of the problems 
of investigation and the way of analywng organic com still to be solved wide enough for the most expansive lmamna- 
pounda differed considerably from those applied to inorganic tion of any searcher after truth If to day we still couln not 
chemistry In the latter, if we had ascertained by an accurate make morphine, quinine, and similar bodies artifically, the time 
analysis of a pure substance its percentage composition, that, was near at hand If we could not make quinine, we had 

together with the determination of a few simple physical pro already found a partial substitute in antipynne, and its intro 

perties, was usually sufficient to give us a perfect in sight into its duction into therapeutics had lowered the pnee of quinine con 
chemical composition and behaviour The laboratory methods siderably Another important problem was the synthesis of the 
required for that study were simple and moat of them well known, ingredients of our daily food, such as sugar, gum, and starch 
so that they could he acquired fay sufficient experience In Those bodies were nearly related to each other, for we could 
organic compounds the matter was very different The per convert the two latter into different kinds of sugar, and sugars 
centage composition and the physical properties told them very again into gums That the synthesis of sugar was imminent had 
little of their chemical individuality and behaviour Many already been stated But it was quite different with those 
substances of exactly the same percentage composition pos important parts of our food which had been called the album 
aessed widely different qualities, which were not explained by lnous bodies krkule, in discussing the scientific aims 

their physical properties They must find out how these com and achievements of chemistry, brought forward the idea that if 

pounds, many of which were very complex were built up ever chemists should succeed in obtaining albuminoid bodies 
They had to unravel the structure of those sutistances to attain artificially it would be in the state of living protoplasm perhaps 
their end, which in chemical fttveitigation always meant to give in the form of those structureless beings winch Haeckel called 
an explanation of all the various properties of a substance through the “ Moners All attempts hitherto made for the purpoae of 
its chemical constitution To ascertain its structure they had to producing living matter artificially hod failed The enigma of 
break the organic subotance down by degrees, to take it gradually life could only be salved by the synthesis of an albuminous com 
to pieces , and even that was not enough, but to make sure of pound Prof I ischer, in a lecture delivered not long ago in 
the actual arrangement of those pieces m the substance they had Berlin, also expressed himself foil of confidence thxt the tune 
to put them together again to rebuild the substance from its would arrive when we might attack successfully even the pro 
proximate constituents, and only after having accomplished that blem of the constitution and synthesis of the albuminoids, and 
could they consider that they knew its constitution The might thus approach the problem of the origin of life Surely 

methoda employed in that work were entirely different with such a prospect before them as the ultimate result of the 

from those of ordinary analysis rhey were very mam pursuit of organic chemistry, no amount of work no amount of 

fold The investigator had to make his own choice thought, no amount of time and trouble devoted to that study 

which of them to apply in any individual case and wherever would be too much if it was well employed in leading success 
he broke new ground and undertook the study of a new senes folly to the great end m view, although the goal might not be 
of compounds, he had to discover and work out new methods reached for generations to come 

before he could achieve success It was evident that a student The company afterwards adjourned to the new laboratory, 
who aimed at qualifying himself fur such high class work should which eras declared open by Dr Mood 
enjoy special facilities, and should, after having gone through a 
regular course of analytical chemistry, have a chance of prosecut 

wfiere^he 3* undisturbed 3b£w’^o THE MIGRATIONS Oh THE LEMMING 

thronged an analytical laboratory And there he might point 7 JNDh R the title Myodes Lemmua, its Habits and Mtgra 
out that in his opinion the reason why this country hart not turns in Norway, Prof R Collett, of Christiania, gives a 

advanced in organic chemistry as fast as other countries the valuable account of his researches into the habits and migrations 
reason why Hofmann s prediction in hu report on the Kxhibi of that interesting little rodent, the lemming, which haa become 
froU of 186a that ** Lngland will be unquestionably at no distant so notorious on account of its periodic wanderings m vast hordes 
date the greatest colour producing country in the World ’ had down the Scandinavian valleys Prof Collett find* the earliest 
not been fulfilled, and that fiermany had almost entirely taken notice of the lemming m an old Norse manuscript dating from 
tfais industry out of her hands, although it was inaugurated by the latter end of the thirteenth century, and reproduces a comma 
an E n gl is hman (Dr W H Perkin), had been that so few English and striking woodcut from the great history of Olaux Magnus 
students of chemistry had devoted sufficient time to the proaecu (1555b in which is graphically figured the descent of the 
tion of their studies It was evident, therefore, in order to lemmings from the clouds according to the prevalent belief, 
attain the necessary experience and certainty in carrying out But the most valuable purls of the memoir are those which 
original investigation in organic chemistry, that four to five years depend upon the author’s personal knowledge of the lemming 
of dose study mi attention, under the leadership of a competent The nature and habits of the lemmmg are clearly described, and 
professor, were a necessity, and for carrying on successfully the much light is thrown upon the causes which from time to time 
manufacture of artificial colours it was indispensable that the lead such vast numbers of these animals to leave their native 
chemist should be able to catty out independent original research uplands and to begin their suicidal wanderings The migrations 
because new colours had year after year to be discovered and seem to be directly due to over population. In certain years, 
manu&ctured, and the proc tm es for their production had to be termed tor the writer ’‘prolific years ’ an abnormal fecundity is 
constantly improved in order to compete successfully with rival exhibited by the lemming, tbs phenomenon is not, however, 
manufacturers The success of an industrial enterprise depended confined to tbs species, but ia shown also in numerous families 
not, indeed, upon the workman, not the foreman, aa so many of m a mm als buds, and insects The consequences of tbs 
people in tbs country still believe, but upon the leading mind great multiplication in the case of the lemming ore thus 
who directed the manufactory, who had a thorough grasp of saen described by Prof Collett “ The enormous multitudes require 

tifiC principles and had been trained to habitsof scientific thought increased space, and the mdonduaU, which, under normal coo* 

He agreed that it was desuable to cultivate physical chemistry ditionx, have each an exoessivety large tract at their disposal, 
and inorganic chemistry much more than had been done, and he cannot, on account of their disposition, bear the unaccustomed 
sras very gbd that the great supremacy which organic chemistry proximity of the numerous neighbours Involuntarily the 
had Ctfl o ya d m ore particularly in frermany, the home of individuals are pressed out to the sides until the edge of the 
chemistry— was now being contested by other end equally mountain is retched In a short time they enjoy the aa s l vts 
important breaches of the science But great, and very great, there, and the old individuals willingly breed In the upper 
as had been the program of ornnic chemistry, it had greater regions of the forests, where, at other times, they are entirely 
and moye important problems stui to solve, and m tbs country, wanting. New swarms, however, follow po > they could not 
which had mires forth to so many pf the most important steps in return, bat the tourney proceeds onwirds down the sides of the 
advance of that science, it bad not received that amount of mountains, and when they oocei reach the valleys, they meet 
general attention wtoefa it had disarm! ia the past, and winch with localities which are quite fbfeign to tbtau< They then rem¬ 
it still deserved in the future He therefore specially and tmue blindly on, endeavouring to find a home oorrapoadbg to 
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that they hake left, but which they never regain The migratory 
individuals proceed hopelessly onto • certain death ” Sooner 
Ot fattoc *U the wanderers meet their death—thousands are 
diowntd m river* or {Jordt, thousands are attacked by hearts and 
tarda cf prey, and thousand* pemh from the effects of cold and 
damp! hot the greater dtfmber die from the effects of a peculiar 
mliVepir which attack* them in the lowlands It is pointed out 
by the writer that the wandering instinct developed daring 
migratory years is probably of distinct service to the species in 
reducing the lurplu* population 


THE AUSTRAIASIAN ASSOCIATION 

Tins gave, a fortnight ago the presidential address delivered hy 
» » the Hon A C Gregory to the Australasian Association for 
the Advancement of Science at this year s meeting in Brisbane 
Full reports of the proceedings m the different Sections have 
reached us, from the General Secretary, Mr J Shirley, but limits 
of space prevents us from printing more than a brief summary of 
them 

The public proceedings of the meeting were opened by a 
popular lecture on “ Star Depths,” hy Mr H t Russell Mr 
Russell traced the growth of knowledge concerning the distance 
of the stars, and the structure of the stellar universe and lllut, 
trated his description by a selection from the excellent phot 1 
graphs of celestial scenery taken at Sydney Observatorj 

We give a synopsis of the work of the various sections 

Astronomy, Maihfmaiics, and Physics 

Mr Alexander M Aulay, as President of Section A, delivered 
an address “On Some Popular Misconceptions on the Nature of 
Mathematical Thought 

Mr P Baracchi contributed a paper on ‘ the most probable 
value and error of Australian longitudes, including that of the 
boundary lines of South Australia with Victoria and New South 
Wales ' Dr Ralph Copeland sent “ Some Notes on the Ne' 
Royal Observatory, Fdmourgh, and Mr I! C Russell read 
paper “On a Photographic Transit Instrument 

Chemisiky 


refractory gold ores of Queensland their sources and treatment 
Prof A I lveruilge, IRS read a paper on ‘ Variations in 


amount of Ammonia in Water or 


He also described 


the internal structure of some Australian nuggets, of different 
sues, which had been closely exanirhed and photographed The 
etching was conducted according to the following plan —A 
clean soction was made And highly polished, and acted upon hy 
Chlorine water or bromine water, tincture of iodine or potassium 
cyanide, or sodium chloride mixed with nttnc aod The crystal, 
leal readily soluble stand up m relief and resemble the well 
known figures seen in Metallic meteorites when etched One 
curious fact observed was that when the nuggets were subjected 
to heat, bubbles or bleba were formed on the surface, which 
burst with a sharp report, probably due to water included m the 
nugget bang converted into high pressure steam Several 
beautiful photographs showing the crystalline nature of the 
nuggets were exhibited Other paper* mad were “ On the 
Corrosion of Aluminium,” and “Coclnbutioos to the Bibbo 
grephyof Gold,” by Prof Liversulge, ' Pharmacy as a Science 
and its Future, ’ by Dr W Fmselbach, ‘ Notes and Analyses 
of some of the Artesian Waters of New South Wales," by John 
C H, Mingaye 1 “ On the Fcononuc 1 reafment of Gold Ores, 
by Geo H/lmne, “ Queensland Native Astringent Medicines, ’ 
by Dr Joseph Lantern 1 '< Portland Cement oner Fifty Years, ’ 
by W M Doherty, “ Some Remarks on the Teaching of 
Elementary Chemistry,” by A J Sach, “Analysis of 
Bma s hrpt a* Gums#” by Dr Wilton Love , “ The Ointments of 
tha Brash Pharmacopoeia,” byj W Simmoods, “ Notes on 
the Poisonous Ccasmuents of Stephank Hernsnhialolm,*’ 
by Prof Edward H Rennie > “ Prebrahsary Notes un the 
Ba* of Carism Ovals, ft Sr v Sfolomfora, Btf" by H U 
Smith } "On a Method of Shortening certain Chemical 
fa hw l a tfont ,” by W A Hargreaves 
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< 1 not Y AND Mineealogy 

Prof T W 1 < 4 ,cworth David, m hi* address to this Section, 
. 1 „ . . . 1 of special 


interest A paper by Mr F F Pittman, Assoc RSM, 
entitled “ Notts on the Cretaceous Rock* m the North western 
Portion of New Siuth Wales,” gave the results of a recent 
geological journey b> him over USD mile* of country The 
geological examination was made chiefly with the object of 
determining approximately the area and boundaries of the art email 


Among other paper, retd liefore this Section were —“ Anti 
dines and Synchnex and their Relation to Mining, ’ hy Finest 
I idgey, “ On the Nr nienclature of Crystals, 1 by Prof A. 

I iversidge, F R S The Development and Progress of 
Mining and Geology in Ouecnsland by Milham Fryer , “On 
the Present State of 1 ur Knowledge of the Older TetttaTies of 
Southern Australia by U B Pritchard I he Antiquity of 
Man in Victom, by W 11 Ferguson The Glacial Deposits 
Of Victoria by t. fMficer, 1 Balfour and E G Hogg, 

“ Notes un Tin Mining at Herberton, by John Munday. 

Bioux y 

Prof \ Dcndy took for the subject of hid presidential address 
“The Cryptoroic launa of Australasia Mr F M Bailey 
read a paper on peculiarities of the Phanerogamic Flora of 
Queensland The paper chiefly contained descriptions of in 
tugenous fruits rece mmended for cultivation Mr D Le Souef 
furnished a paper on the Tree Kangaroo (Dendro/aftti Bentut 
tiaHut), describing its mode of climbing its food, and the way 
it 11 captured bv the natives In a paper on the eating of earth 
by the larger Macropodidte, by J Douglas Ogilby, evidence was 
given of tne eating of earth by kangaroot, in the Bourke district, 
New Sooth Wales This habit does not appear to have been 
previously recorded though in the district under notice it plays 
no unimportant part in the economy of the larger marsupials 

Dr M C C 10k sent a paper entitled Pestiferous Fungiand 
their Modes of Atlick * Dr Charles Chilton gave a general 
account of histr ry occurrence, distnbution and habits of the 
blind Amphipoda and. Is ipoda found in the underground waters 
of the Canterbury 1 lams in New Zealand Misa Lodder fur 
mshed a revised list 1 f the Marine Mollusca of Tasmania Some 
plants peculiar to the Burnett Basin were described by James Keys 
In a paper entitled Notes and Observations on the Genus 
Nephila ” W J Rainlsiw dealt with—(1) the localities in which 
spiders of the gt mis Nephila abound, (l) the strength and elasticity 
of their webs, in the sticky meshes of which certain buds of weak 
wing power are caught (j) the question as to whether the NcpJufae 
eat birds thus captured , (4) the mode by which silk may U. <>b 
tamed from these spiders by artifical means and the experiments 
made by certain naturalists with a view to ascertaining the 
amount that could be obtained from individuals of this gsau* in 
a season the object of which was to endeavour to prove that the 
product might be used for economic pumoses 

I)r J Muller of Geneva Switzerland, u ntnbuted a paper on 
the Pyrenocarpeu of the Lichen family Mr A J CamjiheU 
described the nests and eggs of Australian Ilawlu Mr A G 
Haimhao, in a paper entitled The Fertilisation of some 
Australian Plants ’gave many of his own observations as to 
the mode by which fertilisation is effected Mr W M Maskcll 
gave a synoptical list of the Coccida reported from AusUsktu L 
and the Pacific Islands up to December 1894 

Mrs. W Martin gave the hfe history of the vege&ble growth 
known as Native Bread (Myhtta Autiralts) Australian mosses 
were enumerated by Richard A Bartow and some notes on 
the poisonous constituents of Stefkama kemamttaftha were 
read by E H Rennie and E F Turner Picrotoxine and 
an alkaloid possessing strongly poisonous properties and marked 
chemical characteristics have been isolated from an extract from 
the plant 

“Economic Fntomofogy was the title of a paper by the 
Rev F H Thompson, who pointed out the great benefit re 
suiting to a country from a prnpesly conducted Government 
■gntooielogica] Department, and urged, m order to increase its 
usefulness (t) the formatton of a federal entomological de 
partmMt with a head staff and field observers in eacn of the 
colonies , (a) a federal agricultural and scientific journal for all 
the colonies, subsidised by all 1 (3) elementary entomology to 
be tMght in the State schools, special reference being given to 
the nuect pots peenhor to each dmtrict or colon) and <4) the 
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format) n of ichor 1 ni iveums and prue* given for the beat 
collection 

Mr C B Bart >n gi'c a concue huttortcal account of the 
first div< very < f the I ucalyptus, including the n unes and 
natiomlmes of those t whom the honour has been ascribed by 
various writers 

A taper by I»r [ Lauttrer contained physiological and 
micmehemicftl resesrehts on the Eucalyptus and contnliutecl 
some new items with regard to the life history of those trees con 
nected with the origin of the gum exuded by their barb 

GEOGRAPHY 

The I resident of the Section, Baron von Mueller was absent 
hut his address, on ‘ The Commerce of \ostralia with Neigh 
bounng Countries in Relation to Geography was read 
Mr C L Wragge gave an account of his investigations of 
-ocean currents by means of bottles thrown into the sea He was 
of opinion from the results obtained that many of the Ixittles had 
been influenced more by winds than by ocean currents but if 
this were not the case, the bottles cast adrift in the Austnliiii 
Bight distinctly mdmted that a strong current sets fnm the 
neighbourhood of Kangaroo Island towards the head of the 
Bight and Israelite Bay The most interesting of the b tile 
papers is one that was east adrift near the Cocos Islands in the 
north eastern portion of the Indian Ocean and which was found 
a few months afterwards on the shores of Herman Last Africa 
Papers cast adrift by Mr Wrigge during a voyage to England in 
the neighbourhood of the Sargasso Sea were picked upat Hay ti 
on the Alabama coast and on the I omsiana coast Others thrown 
overboard with a view to testing Kennel s current which sets 
towards the coast of Ireland, from the neighbourhood of Lai e 
F misterre, were certainly influenced by the string west south 
west winds which were experienced on that occxsi n between the 
Western Islands and the English Channel Norn. of these appear 
to have followed the current but went straight across it some 
being found on the west coast of France -end near the islands 
of San while one was picked uj at Brighton It ijptirs to 
be highly desirable judging from the results obtained that the 
bottles should be weighted with .and or other material with a 
View to more completely sinking them in the water and thus 
minimising the influence of the winds 

Among other papers contributed to this Section were— The 
Southern Alps if New Zeeland, by Mr A 1 Harper The 
Bissagos Islands by M Max Astne and 1 Physiograj hyr f the 
Victorian Gold Helds by James Stirling 

F THNOl OGY ANI1 AN 1 HROI Ol CX Y 

Mr Thomas Worsnop President of the Section of F thnilogy 
and Anthropology, delivered an address upon the prehistoric arts 
of the Australian Aborigines Messrs W J F nright end R H 
Matthews described the abortgmel drawings intheWollomhiC aves 
New South Males A paper was c intnbuted by Mr Thrmas 
Petrie, on the habits and customs of the wild tribes at he saw them 
in 1837, from Brisbane to Maroochy 1 Foods of North west 
Aboriginals was the title of a paper byj Coehlan Mr John 
F Small contributed a paper on customs and traditions of the 
Clarence River aboriginals The paper dealt with the traditions, 
funeral ceremonies marriage laws and the Bora ceremony Mr 
L Thome read a paper entitled Curious Aboriginal Marriage 
Custom. The paper was the result of investigations made by 
7 eTMdh°i in the lacuna Bay 

The ether papers communicated to this Section included 
* * Boomerang and 1 Woometa,’ Evolution, Varieties, and Dts 
tnbutxon,’ by Mr A Weston, “The Ancient Government of 
Samoa," by Rev S Ella, ‘ Notes on Tokelau, Gillbert, and 
Ellice Islands,” by Rev J t Newell, “ A Comparative View 
of some Samoan Customs’ by Rev J B StairsEarly Samoan 
Voyages and Settlements by Rev J B Stairs , and ■ Gaelic 
Contributions to Folk Lore, by Rev A C Sutherland 

Al RJCUJ.TURK, 

In a paper on the teaching of agricultural botany, Mr C T 
Musaon aud that the object to be aimed at by instructors in agn 
cultural botany should be to impart such information to the pro 
spective cultivator as would stake him acquainted with plant 
-structure and the more important useful plants Practice alone 
would not make a good former, but practice, when based upon 
a knowledge of the animate and inanimate objects he was dealing 
with, and their surroundings, would make the man of resources 
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best fitted for hiv work Mr T B G jthne contributed a paper 
on examinations of different varieties of wheat grown in New 
South Walei He also read a paper on “ soil analysis," in whufc 
the value of soil analysis to the fanner was discussed, aw) dflt 
ferent methods for the deterromabefa of the available plant food 
in soils were res tewed 1 he paper embodied a suggestion tot a 
scheme of soil analysis the results of which should be of practical 
use to the farmer based upon the determination of those conditians 
which conduce to fertility rather than to the chemical coostitnUoa 
1 f the soil Of the remaining papers read before this section, 
the following were of more than technical interest — 

C limstie Influinees on Contagious Diseases of Live Stock,” 
hyP R Gordin 1 H iw to Grow Fruit byAlbertH Benson] 
Holds and 1 oreMs by Philip MacMahon, ‘ Semi Tropical 
Horticulture byleslieG Come, ‘ F oragt Plants and Grasses 
of Australia by Fred Turner, ‘ The Agricultural Chemistry 
of the Sugar C me by Joseph Fletcher 

Fn inrerim vnii Architecture 
M r James Finrham President of this Section delivered his 
presidential address on Architecture and Engineering 

Prof W C Kemot contributed a paper on wind pressure 
The paper was a continuation of cne read at the Adelaide 
meeting It drill with the relation between velocity and 
pressure, and detailed senes of expenments leading to the formula 
r* 0033V* which approximates very closely to the rule given 
by Dines and hsagrees with the rules given by Smeaton and 
Crosby The pressure of wind upon roofs was also dealt 
with and expenments were quoted to show that the ordinary 
method of t mputmg the pressure is fairly accurate when the 
roof is supported n thin columns, so that the wind can pass 
freely below but is altogether wrong when the roof is supported 
on walls In this litter case the pressure is greatly reduced, 
and when the walls terminate in parapets is often rendered 
negative the rot f hiving a distinct tendency to lift 

Other papers communicated to this section were — 4 Expert 
merls on the Water] roofing of Bncksand Sandvtoms with OHt 
and Fxpenments on the Porosity of Plasters and Cements, by 
Prof A liversidgt M A F RS, On Tered 1 Resisting River 
Structures by Th mis I arker Earthquakes in Relation to 
Budding Construction by This Turnbull 

SlNITARY SciFNCR AND IlYC IFNB 
The 1 resident of the Section of Sanitary Science and Hygiene, 
Dr J W Sunngthorpe read an address on The Teaching of 
Science in Mailers of Health ’ 

Among the |»pcrs read were — The Promise of ‘Serum 
Therapeutics in regard to Tuberculosis by Dr J Sidney Hunt, 
Contagiousness of tuberculosis by I H Vivian Voas, 
The Irevalencc and Intercomraumcability of Human and 
Animal Tuberculosis by S S Cameron, Leprosy, by Dr 
C E Doubletm and nlso by A Francis, and Etiological 
Views of the Maintenance of Leprosy, by Dr J A Thompson 

Mfniai Science ANn Fdocation 
P rof F Anderson the President of this Section, delivered 
his address on F duration m Politics 

Dr Henry Belcher contributed a paper on the use and abuse, 
of examinations Ihc advantages of the examination system 
were shortly stated as follows —It enables the teacher to stiinu 
late the intelligence and test the progress of the pupil, and to 
fill up flaws and gaps due to imperfect apprehension, careless 
ness, or defective memory, it is a power almost indu 
penaable to the teacher a efficiency, and 11 thus a potent factor 
m general education it had an alterative and prophylactic 
effect upon private adventure schools, raising their tone both 
intellectually and morally The author doubted whether H was 
wise to entrust the examination of pupils to persons other ft an 
their teachers The disadvantages of the examination system 
were that the best part of a teacher’s work escapes analysis , 
methods of higher teaching rue ui quality and character, whSe 
methods of examination he behind, by the selection of set 
books, and the publication of manuals thereon, an intolerable 
yoke and shackle is placed upon elementary scholarship, tx 
animations appeal to the lower side of human nature—what 
will pay becomes the puptl’t ruling thought Certain subject# 
of great importance are neglected because they do not largely 
count for pnxei and honours, and research u altogether 
neglected 
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Among the retraining paper* reed were — * bcteoce as a 
Subject la GuU'SchooU,"by Mi* F E Hunt, "The 
Curriculum of Secondary Education,” by D H Holtidge, 

• The Technical Element in a State System of Education,’ by 
Antony St Ledger, " A Contribution toward* the Study of the 
Relation of Ethic* and tofcnce," by the Re* J & Pollock, 

• The Importance of Jlental Science a* a Guide m Primary 
Education, by Jamea Rule 

The buunear of the Association concluded with a meeting 
of the General Council, at which the following recommendation*, 
among other*, were adopted — 

(1) That the committee for the investigation of the thermo 
dynamics of the voltaic cell be reappointed without grant 

(а) That the report of the Sewnological Committee be printed 
and that the committee be reappointed and allowed a grant of 
j£io towards the coat of the erection of the inrtrumenU presented 
by Dr Von Rebeur Paschwilz at Timaru 

(3) That the fallowing be a committee—namely Meters F M 
Bailey R L Jack, A C.ibb Maitland A Merton, L W De 
Vis, and H Tryon—to investigate the geology, land flora and 
natural resources generally of the island* and islets of the Great 
Barrier Reef 

(4) That the New Zealand Government be asked to set apart 
Stephens Island, Cook Strait ax a reserve for the Tuatara 
Lizard 

(5) That the committee for the investigation of glaual deposits 
in Australasia be Messrs Hutton K L Jack, R Tale K M 
Johnston F W F David (secretary) G Sweet J Shirley 
v\ Houchms F G Hogg E J Dunn A Montgomery and 
T F Pittman 

(б) That a committee—consisting of Messrs H C Stanley 
A B Brady Thomas Parker 1 rof Warren, Prof Kernot 
Henry Moncneff and James Fine bam—be appointed lo inquire 
into the habits of the teredo and the best means of preserving 
timber or structures subject to the action of tidal waters 

(7) That the committee on psycho physical research be ap 
pointed without a grant 

The next meeting of the Association will be held at Sydney 
in 1897, under the presidency of l’rof I iversidge, and thefillow 
mg meeting will take plaie at Melbourne 


hiEC7RIF/CA T/ON OF AIR AND IHhRMAl 
CONDUCT IVII y or A OCA AT DIFFhRFNI 
TEMPI RA fURFA * 

(1 ) ‘ ON Till I LECTKIFICATION OF AIR 

| I (CONTINUOUS observati n of natural atmospheric 
v eketnuty has given ample proof that cloudless air 
at moderate heights above the earth s surface in all weathers is 
electnfitd with very far from homogeneous distribution of electric 
density Observing at many times from May till September 
1859 with my portable electrometer on k flat open sea oeach of 
Brodick Bay in the Island of Arran in ordinary £ur weather at 
all hours of the day I found the difference of potentials 
between the earth and an insulated burning match at a height of 
9 feet above it <2 feet from the uninsulated metal case of the 
instrument held over the head <1 the observer) to vary 
from *» to 400 Darnells elements or as we may now 
say volts, and often during light breezes from the east snd 
north east it went up to 3000 or 4000 volt* In that place 
and in fair weather, I never found the potential other than 
positive (never negative, never even diwn to zero), if fur brevity 
we call the earth s potential at the place zero In jjerfectly clear 
weather under a sky sometimes cloudless, more generally some 
what clouded, I often observed the potential »t the 9 feet height 
to vary from about 300 volts gradually to three or four times 
that amount, and gradually back again to nearly the same lower 
value in the course of about two minutes + I inferred that these 
gradual variations must have been produced by electrified masses 
of air moving past the place of observation I did not remark 1 
then, bat I now tee, that foe electricity in these moving masses 
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| 2 boon after that time a recording atmospheric electrometer * 
which I devised to show by a photographic curve the continuous 
variation of electric potential at a fixed point, was established at 
the Kew Meteor ilycal Observatory, and has been kept in 
regular action from the commencement of the year 1861 tiU the 
present time It showed incessant variations quite of the same 
character, though not often as large, as those which I had 
observed on the sen beach of Arran 
Through foe kindness of the Astronomer Royal, I am able to 
place before you this evening the photographic curves for foe 
veer 1893, produced by a similir recording electrometer winch 
has been m action f >r many yean at foe Royal Observatory, 
Greenwich They show as y u see not infrequently, during 
several hours of foe day or night negative potential and rapid 
transition* from large positive to Urge negative Those were 
certainly times of broken weather with at least showers of nun, 
or snow or hail But through nit a very large proportion of the 
whole time the curve quite answers tc the description of what I 
observed on the Arran sea beaih thirty six years ago except that 
the variations which it shiws are not often of an large amount 
in proportion to the mean >r to the mimmums 
g 3 Thinking over tht sibject now we see that the gradual 
variations minute after minute through so wide a range as foe 3 
< r 4 t» I which 1 frequently observed and not infrequently 
rising to l wenty times the ordinary minimum must have been dut t > 
pouttvt/y electrified masses if air within a few hundred feet f 
the place of observation waited along with the gentle winds of 
5 or 10 or 15 feet per secon 1 which were blowing at the timt 
If any 0 mparably large quantities if negatively electrified sir 
had been similarly earned oast it is quite certain that the 
minimum observed potential instead of being in every case 
positive would have been frequently large negative 
g 4 Two fondaracnlal questions in resj eet to the stmosphent 
tlectnnty of fair weather fence themselves m our attention 
(I) Whal is the cause of the prevalent positive potential in the 
sir near the earth the earths potential liemg called zero? (2) 
H iw comes foe lower air to be clcctnfied to different electric 
| densities whether positive ornegvlive in different parts? Observa 
1 lions and laboratory experiments made within the last six >r 
tight years and particularly tw rcmarkal le div < venes made by 
I enard which I am going to descnlie to you have contributed 
1 trgely to answering the second of these questions 
§S In an article On the I leetnficatim >f Air by a Water 
jet by Magnus Maclean and Maklta Goto t experiments were 
| described showing air to be negatively electrified by a jet of 
water shat vertically down through it from a fine nozzle int > a 
basin if water alxiut 60 centimetres below it It seemed natural 
1 t J suppose that the observed electrification was produced by ihe 
| rush of the fine drq s through the air but Lenard conclusively 
proved by elaborate and searching experiments that it was in 
reality due chiefly if not wholly t> the violent commotuns <f 
the drops impinging on the water surface of the receiving hasrn 
and he ftund that the negative electnficati >n of Ihe aw was 
greater when they were allowed to fell on a hard slab of ni y 
material th iroughly wetted by water, than when they fell on a 
yielding surface of water several centimetres deep He had been 
engaged in studying the great negative potential which had been 
found in air in the neighbourhood of waterfalls and which had 
generally been attributed t the inductive action of the ordinary 
fine weather electric force giving negative electricity to each 
drop of water spray before it breaks away from conducting com 
munu vtion with foe earth Before he knew Maclean and G ito s 
1 apei he had found strong reason for believing that that theory 
was n< t correct and that the true explanation of the electnfka 
tion of the air must be found in some physical action not hitherto 
discovered A lew thorough inquirer might have lieen satisfied 
with the simple explanation of the electricity ef waterfalls 
naturally suggested by Maclean and Goto* result and might 
have rested m the belief that it was due to an electrifying effect 
produced by the rash of the broken water threugh the air but 
Lenard made an independent experimental investigation in foe 
Physical Laboratories of Heidelberg and Bonn by which he 
learned that the seat of the negative electrification of the air 
electrified is the lacerated water at the foot of the fell or at any 
rocks against which the water impinges, and not the multitudim us 
interferes between air and water felling freely in drojis 
through it 

16 It sbll seems worthy of searching inquiry to find 
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electrification of air by water tailing in drop* through it, even 
though we now know that if there u any nch electrification, it 
u not the main cauae of the great negative dectnficebon of air 
which hai been found in the newhbouriufod of waterfall! For 
thu purpoie an experiment haa been Very; recently made by Mr 
Maclean Mr Galt, and myself, m the oocrse of an investigation 
regarding electrification and diaelectnfication of air with which 
we have been occupied for mote than a year The apparatua 
which we used is before you It conauta of a quadrant electro 
meter connected with an insulated electric filter * applied to teat 
the electrification of air drawn from different parta of a tinned 
iron funnel, 187 centimetres long and 15 centimetre! diameter 
fixed in a vertical position with its lower end open and its upper 
end closed, except a glass marie, of 1 6 mm aperture, admitting 
a jet of Glasgow supply water (from Loch Ratline) shot vertically 
down along its axis The electric filter (r in the drawing), a 
simplified and unproved form of that deecnbed in the Preceding! 
of the Royal Society for March at, consists of twelve circles of 
fine wire gauze rammed as dose as possible together in the middle 
of a piece of block tin pipe of 1 cm bore and 2 cm length 


toe* Kgtrlni ttiplt 



One end of it is stuck into one end of a perforation through a h 
of paraffin, K, which supports it The other end (o) of this 
foration Is connected by block tin pipe (which in the appai 


Per 


| 7 We first applied the mdia rubber pipe to draw air from 
the funnel at the ittftr outlet, f, and made many experiments 
'* ekctncity given by it to the receiving filter, R, under 


of two short outlet pipes (u and r) projecting from the Urge 

o draw air 

is 

__:y given by it to the receiving_ .,_ 

WWW conditions as to the water jet .the bellows being worked 
is uniformly si the operator could When the water fell fiuriy 
through the funnel with no drops sinking it, and through 90 cm 
of free air below iU mouth, a small negative electrification of a 
was m every case observed (which we thought might possibly be 
attributable to electrification of the air where the water was 
caught in a basin about 90 cm below the mouth of the funnel) 

« K«Mn Machos, Osh, 1 On Its Dmt sct rrfrsH oa of Air Pr*t Roy 
Soc March 14, i*M 
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But when the funnel was slanted so that the whole shower of 
drops from the jet, or even a small part of it, struct the made of 
the funnel, the nqjmtive electrification of * was largely lncteysed 
So it was slap when the shower, after foiling freely down the 
middle of the funnel impinged op s metal piste 10 metallic com 
mumcation with the funnel, held clow under its mouth, or 10 or 
so cm below it For example, in a senes of ex pen men ts made 
last Monday (March 35), we found 28 of a volt in ij minutes 
with no obstruction to the shower, and 418 volts pi five imputes, 
with s metal plate held three or four centimetres below the 
mouth of the funnel, the air being drawn from the upper outlet 
(p) Immediately after, with r closed, and air drawn from 
the lower outlet (M), but all other circumstances the same, we 
found ao of a volt in five minutes with no obstruction, and 
6 78 volts in five minutes with the metal plate held below the 
mouth as before 

g 8 These results and others which we have found, with 
many variations of detail, confirm, by direct test of au drawn 
away from ihe neighbourhood of the waterfall through a narrow 
pipe to a distant electrometer, Lenard’s conclusion that a pre 
ponderatingly strong negative electrification la given to the air 
at ev ery place of \ lolent impact of a drop against a water surface 
or against a wet solid But the^ do not prove that there is 
no electrification of air by drops of water falling through it We 
alwayi found in eiery trial, decisive proof of negative clectnfica 
tion , though of comparatively small amount when there was no 
obstruction to the shower between the mouth of the funnel and 
the catching basin 90 cr 


affected by impact of the drops on anything below 

I 9 The other discovery * of Lenard, of which I tokl you, is 
that the negative electrification of air, in his experiments with 
pure water, is diminished greatly by very small quantities of 
common salt dissolved in it that it is brought to nothing by Oil 
per cent , that positive electrification is produced in the air 
when there is more than 011 per cent of salt in the water, 
retching a maximum with about 5 per cent of salt when the 
positive electrical effect is about equal to the negative effect 
observed with pure water, and foiling to 14 per cent of this 
amount when there is 25 per 
cent of salt m the solution 
Hence sea water, containing 
as it does about 3 per cent 
of common salt, may be ex 
pccted to give almost as strong 
positive electrification to air 
-would give of 



positive electricity to the air 
over them, he finds, in fact, a 
recorded observation by Liner, 
on the coast of Ceylon, show¬ 
ing the normal positive electric 
potential of the air to be not¬ 
ably increased by a storm at 
sea I believe Lenard 1 dis 
covery folly explains also some very interesting observations 
of atmospheric electricity of my own, which I described 
in a letter to Dr Joule, which he published in the 
1'nctoimg! of the I Iterary and Philosophical Society of 
Manchester for October 18, 1859 t “ The atmospheric effect 
ranged from 30* to about 430° [of a heterostatic torsion electro 
meter of ‘ the divided nog ’ species] during the four days which 
I bad to test it. that u to say, the electrometric force per foot 
bf air measured horizontally from the side of the bouse, was from 
9 to above 136 zinc copper water cells The weather was almost 
perfectly settled, either calm, or with slurtit east wind, and in 
general an easterly haze in the air The e lectr ometer twice 
within half an hour went above 420% there being at the time a 
'- breeze from the east Whu I bod prevfowFy 
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Invariably the electrometer ihowed very high positive in fine 
weather, before and during ea*t wind It generally rose very 
much shortly before a slight puff of wind from that quarter, and 
continued ugh till the breote would begin to abate I never 
once observed the Electrometer going up unusually high during 
fair weather without east wind following immediately One 
in August I Ad not perceive the east wind at all, when 
by the electrometer to expect it, but I took the pre 
caution of bringing my boat up to a safe part of the beach, and 
immediately found by waves coming in that the wind must be 
blowing a short distance out at sea, although it did not get so for 
as die shore. On two different mornings the ratio of the 
house to a station about sixty yards distant on the road beside 
the sea was -97 and ■96 respectively On the afternoon of the 
nth instant, during a fresh temporary breesc of east wind, 
blowing up a little spray as for as the road station, most of 
which would foil short of the house, the ratio was 1 "08 in favour 
of the house electrometer—both standing at the time very high— 
the house about 350° I have little doubt but that this was owing 
to the negative electricity earned by the spray from the sea, which 
would diminish relatively the indications of the road electro 

| 10. The negative elcotridty spoken of in this last sentence, 
“ as earned by the spray from the sea," was certainly due to the 
inductive effect of the ordinary electrostatic force in the air close 
above the water, by which every drop or splash breaking away 
from the surface must become negatively electrified, but this 
only partially explains the difference which I observed between 
the road station and the house station We now know, by the 
second of Lenard’s two discoveries, to which I have alluded, 
that every drop of the salt water spray, falling on the ground or 
rocks wetted by it, must have given positive electricity to the 
adjoining air The air, thus positively electrified, was carried 
towards and over the house by the on shore east wind which 
was Mowing Thus, while the road electrometer under the 
spray showed less electrostatic force than would have been found 
in the air over it and above the spray, the house electrometer 
showed greatet electrostatic force because of the positively elec 
trifled air blown over the house from the wet ground struck by the 
spray 

|ll The strong 1 positive electricity, which, as described in 
my letter to Joule, I always found In Amta with east wind, 
seemed at first to he an attribute of wind from that quarter 
But I Sbon found that in other localities cast wind did not give 
any very notable augmentation, nor perhaps any augmentation 
at all, of the ordinary foir weather positive electric force, and 
for a long time I have had the impression that what I observed 
in this respect, on the sea beach of Brodick Bay in Arran, was 
really due to the twelve nautical miles of sea between it and the 
Ayrshire coast east north east of it i and now it seems to me 
more probable than ever that this is the explanation when we 
know from Lenard that the countless breaking waves, such as 
even a gentle east wind produces over the sea between Ardrossan 
and Brodick, must every one of them give some positive elec 
tricity to the air Wherever a spherule Of spray foils upon unbroken 
water It becomes now a more and more interesting subject for 
observation (which I hope may be taken up by haturabsts having 
the opportunity) to find whether or not the ordinary Hoe weather 
positive electric force at foe sea coast in various localities is in 
creased by gentle or by strong winds from the sea, whether 
north, south, east or west of the land. 

| 12 From Lenard’s investigation we now know that every 
drop of rain foiling on the grmind or on the sea,* and every 
drop of fresh water spray df a breaking wave, foiling on a fresh 
water lake, sends negative electricity from the water surface to 
the air} and we know that every drop of salt water, foiling on 
the sea from breaking waves, sends positive electricity Into the 
air from the water surface. Lenard remarks that more than 
two-thirds of the earth’s surface la sea, and suggests that break 
ing tea waves may give contributions of positive electricity to the 
air which may possibly preponderate over the negative electricity 
given to it from other sources, and may thus be the determining 
caste of the normal foir weather positive of natural atmospheric 
electricity It seems to me highly probable that this preponderance 
U real for atmospheric electricity at sea. In average weather, 
all the year round, sailors in very small vessels are n«R> wet by 
sea-spray than by rain, and I think it is almost certain that more 
positive electricity is piven to the sir by breaking ytaves than 
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negative electricity by rain It seems also probable that the 
positive electricity from the waves it much more earned up by 
strong winds to considerable heights above the sen, than the 
negative electricity given to the air by ram foiling on the sea , 
the greater part of which may be quickly lost into the sea, and 
but a small part earned up to great heights. But it see ins to 
me almost certain that the exceedingly rapid recovery of the 
normal foir weather positive, after the smaller positive or the 
negative atmospheric electricity of broken weather, which was first 
found by Beccaria In Italy 120 j ears ago, and which has been amply 
verified in Scotland and England,* could not be accounted for by 
positively electrified air coming from the sea. Even at Beccana's 
Observatory, at Garregna di Mondovi in Piedmont, or at kew, 
or Greenwich, or Glasgow, we should often have to wait a very 
long tune for reinstatement of the normal positive after broken 
weather, if it could only come in virtue of positively electrified 
air blowing over the place from the sea , and several days, at 
least, would have to pass before this result could possibly be 
obtained in the centre of Europe 
| 13. It has indeed always seemed to mi probable that the 
ram itself is the real restorer of the normal fair weather positive 
Kam or snow, condensing out of the air high up in the clouds, 
must itself, 1 believe, become negatively clcetnfied as it grows, 
and must leave positive electricity m the air from which It foils 
Thus nun falling from negatively electrified air would leave it 
less negatively electrified, or non electnficd or positively clectn 
fieri, rain falling from non electrified air would leave it positively 
electrified , and ram falling from positively eleitrified an would 
leave it with more of positive electricity than it had before it 
lost water from its composition Several times within the last 
thirty years I have made imperfect and unsuccessful attempts to 
verify this hypothesis by laboratoiy experiments, and it still 
remains unproved But I am much interested just now to find 
some degree of observational confirmation of it in Hster and 
Geitel’s Urge and careful investigation of the clcetncity producer! 
m an insulated hosm by nun or snow falling into it, which they 
described in a communication published in the SilzitttgsberuMlt 
of the Vienna Academy of Sciences, of May 189a They 
find generally a Urge electrical effect, whether positive or 
negative, by ram or snow falling into the basin for even so short 
a lime os a quarter of a minute, with however, on the whole, a 
preponderance of negative electrification 
| 14. But my subject this evening is not merely natural 
atmospheric electricity, although this is certainly by fax the most 
interesting to mankind of all hitherto known effects <>l the 
electrification of air I shall conclude by telling you very 
briefly, and without detail, something of new experimental results 
regarding electrification and duelectnficatioti of air, found 
within the last few months in our laboratory here by Mr 
Maclean, Mr Galt, and myself Wc hope before the end of the 
present session of the Royal Society to be able to communicate 
a sufficiently full account of our work 
f ij Air blown from an uninsulated tube, so os to rise 
in bubbles through pure water m an uninsulated vessel, and 
earned through an insulated pipe to the electric receiving 
filter, of which I have already told you, gives negative electricity 
to the filter With a small quantity of salt dissolved m the water, 
or sea water substituted for fresh water, it gives positive electricity 
to the sir There can be no doubt but these results are due to 
the same physical cause as Lenard’s negative and positive 
electrification of air by the impact of drops of fresh water or of 
salt water on a surface of water or wet solid 
§ 16. A small quantity of fresh water or salt water shaken 
op vehemently with air In a corked bottle electrifies the air, fresh 
water negatively, salt water positively A “ Winchester quart” 
bottle (of which the cutac contents is about two litres and a 
half), with one-fourth of a litre of fresh or salt water poured into 
it, and closed by an mdia rubber cork, serves very well for the 
experiment After shaking it vehemently till the whole water U 
filled with fine bubbles of air, we leave it till all the hubbies 
have risen and the liquid is at rest, then take out the cork, put 
m a metal or india-rubber pipe, and by double-acting bellows, 
draw off the sir and send it through the electric filter We find 
the eiectnc effect, negative or jxaitive according as the water is 
fresh or salt, shown very decidedly by the quadrant electrometer 
and this, even if we have kept the bottle corked for two or three 
minutes after the liquid has come to rest before we take out the 
cork and draw off the air 

| iy An insulated spirit lamp or hydrogen lamp being con- 
• •'ChetnatatkssadltscBstfoD, xvL | *7 
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netted with tht positive or with the negative terminal of a little 
Vofcs elt trie machine its fumes (prodocta of com bust Kin mued 
with an) sent through a block tin pipe, four metres long and 
one centimetre bore ending with a abort insulating tunnel of 
paraffin and the electric filter gives strong positive or strong 

T itive electncitv to the filter 

18 Using the little biscuit canister and electrified needle 
as described in “our communication"* to the Royal Society On 
the Lhselectnficalion of Air but altered to have two insulated 
needles with varied distance* of from half a centimetre to two or 
three centimetres between them, am find that a hen the two 
needles are kept at equal differences of potential positive and 
negative from the enclosing metal canister little r no electnfi 
cation is shown by the electric filter , and when the differences of 
potential from the surrounding metal are unequal electrification 
of the tame sign at that of the needle whose different e of 
potential is the greater 11 found on the filter 
When a ball and needle point are used the effect found depends 
chiefly on the difference of potentials between the neerlle point 
and the surrounding canister and is comparatively little affti ted 
by opposite electrification of the ball When two balls are used 
and sparks in abundance pass between them but little electricity 
is deposited by the sparks in the air even when one of the halls 
la kept at the same potential as the surrounding metal [The 
communication was illustrated by a repetition of « me of the 
experiment* shown on the occasion of a hnday evening lecture + 
on Atmospheric Electricity at the Royal Institution on May t8 
1860, in which one half of the air of the lecture room was 
elei tnfied positively and the other half negatively by two 
ltiuilated spirit lamps mounted on the positive ind negative 
conductors of an electric machine ] 


rxpenments by Lord Kelvin and Mr Frskine Murray 
were desmhed and the apparatus used in them was sh iwn by 
which it was found that the thermal conductivity of specimens of 
slate sandsti ne md granite is less at higher temperatures than 
at lower for each of these nicks The last tested was Aberdeen 
granite frr which experiments of fiurly satisfactory accuracy 
showed the mean conductivity for the range from 146“ C to at 5* C 
to be 86 per cent of the mean conductivity in the range from 
81* C to 146* C They hope to send a rommumcation to 
the Royal Society describing their w irk before the end of the 
present session KrtVlV 


Oxford —Mr II R Pike of the Charterhouse, has been 
«lccted to an open I xhibitir n in Natural Science at Jesus College 
and Mr I C W Bngxtocke of Haverfordwest Grammar 
School, has been elected to a Welsh Foundation Scholarship in 
Natural Science at the same College 

Open Scholarships and f xhibitu ns in Natural Science have 
been announced for competition at Merton College New College 
Magdalen College and Corpus Chnsti College Particulars 
majj be obtained on application to the Dean m any of these 


graph on 
subject wi 


Cambriik e —The Walstngham Medal for an original mono 
1 n a botanical geological zoological or physiological 
'ill be awarded in the Michaelmas Term Fssays are to 
o Prof Newton by October 10, 1895 Candidates must 
oc n a s not of standing to take the M A degree 
The subiect for the Adams Pnte of 1897 is connected with 
Bessel s functions It is set forth in the Umvemty Reporter 
for May 14 The pnse is of the value of about ,£197 Is is open 
toall graduates of the University Essays are to be sent to the 
Vice Chancellor by December 16 1896 

Tux Association of Technical Institutions ha* endeavoured to 
induce the Science and Art Department to discontinue the exam 
illations now held in practical inorganic and organic chemistry, 
and to award attendance grants for instruction in those subjects, 
the amount of such grants to be dependent upon the report of 
the Department s inspectors on the efficiency of the equipment 
and teaching The Association has received a reply to the effect 


that n is nut possible for the Department to comply with tbeir 
request A new syllabus for practical inorganic chemistry 
will appear, however in the forthcoming edition of the Science 
and Art Directory and there seems little doubt that the instruc 
tion will be so arranged in it as to make it possible to coordinate 
more closely the laboratory and lecture work in that subject, and 
afford the borne latitude to teachers as is given by the new 
Regulations for Organised Science Schools 

SCIENTIFIC SERIAIS 

Amtruan Journal of Matkenatus, vol xvu No a (Baltimore 
April 1895)—A method for calculating simultaneously all the 
roots of an equation is a paper by Dr F McCUntock, which 
was read liefore the American Mathematical Society on August 14 
and Ortobtr 27, 1894 It opens with the application to an 
example empl lyed by Spitzer and by Jelinek 1 be calculations 
of these mathematicians can only be done for a pair of roots at 
a time and that with considerable difficulty The method ern 
ployed by our author is fiurly facile Very little has hitherto 
been done in the direction of this memoir which is one of great 
value in the subject of algebraic equations The writer discusses 
qjeven example* at length the highest degreed equation being 
one of the sixth degree in x —bur le Iqganthme de la foncti m 
gamma by Hermite is a note upon Kaabe s integral, in con 
tinuation of an article in the MUk AnnaJen (41 p $81) 

Sur la prevuon dan* les milieux diflcctnques ou magnetiques, 
by Prof P Duhcm corrects an error in his ‘ Lemons sur 1 Elec 
tnntfe et le magnetiwnc and is a valuable working out of the 
theory of the pressures initiated by Clerk Maxwell and further 
improved by von Helmholtz Kirchhoff, and other writer* 1 he 
number closes with an article on ternary sulistitution groups if 
finite order which leave a triangle unchanged by H Maschkt 
1 Ins paper 1* complementary to C Jordan s * bur les Equation* 
differentielles hneairis it integrate atgfebnque and Sur la 
determination des groupes d ordre fim contemns dans le gruupe 
linfeaire 

Zetttchnft fur win titsckaftheke Zoologu Bd lix Heft I 
Prof A R von Ilcider gives a detailed description of a new 
Acliman (Zoantkus kurckue ) obtained during the cruise of the 
| Vcttor PuaHt Prof A Korotneff describes the embryonic 

I development of Saipa democratua According to him the 
follicle cells do not play the important part in the development 
of Salpa which Salensky attributed to them nor do they form a 
temporary scaffolding for the blastomeres as stated by Brook* 
1 he embryo 1* built up of blastomeres in the normal manner and 
embryonic layer* are present with the same significance as in 
ither groups The cloaca is formed by the union of endodermal 
diverticula and the pericardium develop* as an outgrowth of the 
pharynx —Prof W bchimkcwitsch writes upon the structure 
and oevel ipmcnt of a species of Dinopktlus living in the White 
Sea near the Solovettki laboratory The twofold affinities of 
thi* interesting type, on the one hand with the Annelids, and on 
the other with the Rotifers, are succinctly stated — Prof 
Vqdoviky write* upon the sexual apparatus of Lumbmuhu 
tarugatus —Dr Montgomery deal* folly with the anatomy of a 
new type of Nemertine (Stukoilrmma Etlkanh) discovered in 
fresh water aquaria m the Berlin Zoological Institute —Dr McKim 
describe* the nephndia! funnel apporatu* of Htrudo 
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paper, by Mr R Fairbaim and himself a. ..... 
merraptide on dihrotnomalomc ether —Prof J C Ewart c< 
mamcated a paper, by Mr F J Cole and hunself on the dorsal 
branches of the cranial and spinal nerves m elasmobranchs — 
Dr Traquair read a paper on phosphorescent sandstones — 
Prof Tait read a note on the electromagnetic wave surface 
April 1 —Sir Douglas Mac lagan, President in the chair —A 
paper, by the Duke of Argyll, on the glaciation of two glens, 
was read The glens are Glenaray and Glenshira The usual 
of the phr- "*- " 


_ r -,— — ,_— „- _ observed i_ 

the West Highlands 1$ that the glaciation was caused by an 
enormous ice cap covering the whole country Hu Grace does 
not consider that the phenomena can be so explained Rocks 
are found which are striated and smoothed an one side, while the 
other tide remains rough Isolated blocks, without «tnation, 
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are found m positions where they could not have been placed 
except by the agency of floating ice floes He consider that 
the marks of glaciation were caused by we floes, driven by strong 
north east and south west currents in a sea whose surface 
reached a level on the land of from 1500 to *000 feet over the 
present level The two glens run nearly parallel in a north 
easterly direction, and are separated by a range of hills and 
moon not much more than two miles broad The rocks of 
both belong to the same geological formation, and vet the glens 
are entirely dissimilar m appearance Olensbua has smooth, 
regular slopes, with a smooth level bottom , Glenaray is a typical 
highland glen traversed by a rapid over with a rocky bed and 
three waterfalls, and exhibits strong glaciation Hit Grace does 
not consider that an ice sheet, operating over the whole country, 
could account for these differences Neither does he consider 
that local glaciers could have produced the efleet, for such a 
glacier must have been formed on the slopes of Ben Loy and have 
flowed down Glenshira On the other hand, Glenarmy terminates 
in a low pass 480 feet above sea level, while Glenshira is closed 
in by ridges 2000 feet in height The former was therefore ijien 
to the action of floes, while the higher peaks would shelter the 
Utter 

April 17 —Sir Douglas Maclagan, President, in the chair — 
Pr >f Hinders Petne gave a lecture 11 On a New Race in Pgypt, 
describing the result of his work in Egypt during the last season 

Paris"' 

Academy of Bciencea, May 6 — M Mareyin the chair — 
The zoological work of James Dana, by M Blanchard Die 
main outlines of James Danas work are sketched from a 
zoologist s point of view Reference 11 particularly made to his 
work on the geographical distribution of zoophytes, on coral reefs 
and islands on animal dutrilmtion with re feren ce to depth and 
temperature in the sea, and on Crustaceans —The mtneralogical 
and geological work of James Dana, by M Daubrde A eery foil 
acc >unt is given of the chief points in Dana s geological work 
special reference being made to his pubhettwo of a ■" System of 
Mineralogy and his “ Manual of Geology ’’—The work of M 
Carl Vogt, by M Emile Blanchard —Researches on the ccrite 
earths, by M P SchUtzenberger The author establishes the result 
that in cente, cerium oxide is accompanied by small quantities of 
another earth of a metal with somewhat lower atomic weight 
which is capahlc of bung oxidised hke cerium oxide and of 
whiLh the sulphate is isomorphous with that of cerium, and gives 
insoluble double bulphstcs with alkaline sulphates rhe 
calcined higher oxide is of reddish brown colour, even without 
presence of didvmtum —Action of fluorine on argon by M 
Henn Moissan (set Notes p 61) - Systematic application of 
the potato to the feeding of cattle, by VT AW Girard 
The results are reported of experiments on the feeding of 
cattle and sheep, both quantity and quality of meat obtained 
being considered The best results were obtained with 
given proportions of cooked potatoes and hay, a very 
superior article being obtained yielding high profit!.—Report on 
the table of triangular numbers of M Arnaudean —On the orbit 
of the 1771 comet, by M Bigourdan A re examination of 
the original manuscript of Saint Jacques has allowed the dis 
covery of an error made by Burckhardt in reducing observations 
of this comet The result of a preliminary recalculation of the 
observations allows the definite rejection of a hyberbolic orbit 
and renders it very probable that the orbit is an ellipse of 
eccentricity o 998 —Every algebraical condition imposed on the 
movement of a body is realisable by means of an articulated 
system, by M G Koenigs —On the use of a fourth dimension 
by M de la Rive —On fluted spectra, by Prof Arthur Schuster 
A discussion of the different interpretsU m of phenomena by the 
author and M Poincard In conclusion the author is unable to 
doubt the justice of M Gouy s view that the regularity of the 
vibrations, shown by the obirvations of Fizeau and Foucault 
does not exist in the luminous movement, but is produced by the 
apparatus used —Unequal absorption of dextrorotatory and 
Uerorotatory circularly polarised light in certain active substances, 
by M A Cotton Thu unequal absorption u indicated by the 
conversion of a plane polarised ray into an eQiptically polarised 
ray by passage through substances such as the coloured metallic 
tartrates The method of measuring the effect is indicated and 
results promised in a further conraromcatton —On the freezing 
of solutions at constant temperature, by M Sarrau Solid! 
Station is produced under pressure so that no lowering 
of the Beewig point occurs, the tonnectwn between the 
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compensating insure and molecular weight is considered — 
Closed isothermal cjdes re\truble and maintained in equilibrium 
by gravity, by M A I nsot —Observations on the project of a 
balloon expedition t the Vntic region* put forth by M S A 
Andrde, by M Gast 11 1 lsxandier — Researches on mercurous 
sulphate, nitrate and acetate by M Raoul Vacet The heats of 
formation from their elements taken in their actual states are 


for Hg, S0 4 sol +175 C al for Ilg, (NO,), aH, O sol + 69 4 
Cal , and for Hg, (CjH/),). s I +aoa 1 Cal —On the presence 
of chiun in the cellular met Wne of mushrooms, by M„ Eugene 
Gilson Chitin has been i Mind in all the fungi examined, taking 
the place and fulfilling the functi ana of cellulose in phanerogam* 
and cryptogams The expert 1 ental evidence concerns Agaric us 
campestns, Amamta musexm ( antharellus cebarius, Hypnokima 
fosciculare Polyponis officinalis Pdvponis fomosus, Russula, 
Boletus, Tncholona Bovista and Claviceps purpurea—Com 
parative study of the dpjAreils odonfiques f in the different 
groups of Heteropterous Ikmiptera by M J kUnekel d Her 
culais —Overlap of the Jurassic bids in the massif of the Vendee, 
by M Fred Wallerant —Influence of de oxygenated blood and 
of some pouona on thee nlrmulity of the ljmphatic vessels by 
MM L Camus and l Glcy — On the scarlatinous strepto 
coccus by M Ad d Lspine - 1 he manuring of vines and 
quality of the wines by M A MUntz The suppose 1 deleterious 
action of manure on the quality of wine produced from the 
dressed vineries has no substantial foundation in fact 


Bulin, 

Phyaiological Bociety, Apnl 5 —Prof H Munk, Prea 
dent in the chair —Prof J Munk had investigated the excre 
bon of mineral waste during Prof /untz experiments on the 
effects of excessive exercise on metabolism (See Naiurl, vol 
U p 501 ) lie found that the urinary output of sulphur was 
increased in correspondence with the increased jroteid meta 
holism the excess taking the form of sulphunc acid not of 
ethereal sulphates Phosphorus and potassium were also simi 
larly increased and since neither of them are normal constituents 
of proteid their greater excretion denoted some destruction of 
other tissues This view wo* confirmed by the increased txcre 
tion >f lime, which further points to a possibly greater metabolism 
of b ne tissue during the exernse —Dr Treitel had earned out 
observations on the perception of the vibrations of tuning forks 
by the skin and had found that the sensibility varied in different 
parts of its surface and did not correspond with that for the per 
cepbon of mere touch or 1 realisation - Dr Schultz demonstrated 
the contraction of single bundles of unstnated muscle fibres on a 
prepared in made from the muscular coat of a frog s stomach 
1 he fibres could be seen 11 slowly contract on electric stimula 
tion relaxing equally slowly after the stimulus had ceased 

Meteorological Society, Apnl 2 — Prof Hcllmann, Presi 
dent in the chair —Dr I ess spoke on the various types of 
winter weather dcabng in detail with the five types established 
by leisserenc de Bort as depending on the distnbub n of boro 
metric maxims and minima over the Atlantic Ocean and 
Europe He added to these a sixth type < f mild and squally 
weather which most usually follows after other tyjies of warm 
winter weather He p inted out that the winter just pest could 
for the most part not be included under any of the above ax 
types 

Physical Society, April 26 —I rof Schwalbe, President, in 
tht 1 hair —Di Pnngsheim gave an account of his experiments 
on the electric conductivity of heated gases In a Chamotte tube 
closed by brass caps the various gases, such as air, hydrogen, 
and carbon dioxide, were heated to a temperature of 700* to 
900“ C The electrodes consisted of circular duos of platinum 
capable of being plaoed at varying distances from each other 
\ current of 1 6 to to vilts was poised through the gases and 
all the results obtained by Bccquerel in 1853 were confirmed 
As the electrodes were separated from each other the deflection 
of the galvanometer bee-une less, and with constant distance 
between the electrodes the current became less the longer it 
flowed This fact led to the suspicion, verified by experiment, that 
polarisation was here playing a part On breaking the primary 
current, the polarisa t ion of the electrodes was quite perceptible 
for a full half hour The speaker concluded from the above 
that conduction m heated ^ases is an electrolytic phenomenon, 
and mtuids to carry on his researches, n«mg more carefully 
purified gases and i trustworthy pyrometer —Dr du Bois re 
ported on a paper presented by Prof van Aubel dealing with 
Halls phenomenon as investigated on thin layers if bismuth 
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WFRNPk VON S IhMMNS 
Ike S tentifi ind Tecknu il Papers of Werner 1 on 
Siemens Translated from the second German edmon 
Two volumes (london John Murray 1892 and 

1895) 

HESE two large volumes form 4 complete history of 
the work of Werner Siemens md give 4 vcry vi\ id 
impression of his unceasing activ ltv In addition to build 
mg up one of the largest commercial houses 09 the con 
tinent and by his lmcntions and discoveries materially 
issisting in almost every step which during the list fifty 
years has been made in the application of electricity to 
the service of m in he has found trfue to conduct long 
researches on subjects unconnected with his technical 
work and particular y in his late^ years has wrtten 
several important papers on meteorology It is chicfty 
however in connection with electrotechnology that the 
name of Siemens is famous for it is this subject that 
W emcr Siemens in (. ermanj md Sip \V illiam Siemens in 
England have made pirticul irly thur own 
The first of the volumes undei notice contains the 
scientific papers while the second contains the tcch 
meal ones tht papers in either volume being arranged 
in chronological oidei The distinction drawn between 
the scientific and technical papers is more apparent than 
real f >r in most of the papers included under the first >f 
these heads it is very evident that the investigations were 
suggested b> some difficulty met with in practice or were 
undertaken w th a view to some practical application 
Hence it is questionable whether it would not have been 
better to keep all the papeis together arranging them in 
chronological order so as to render the relation between 
the experimental or theoretical investigation and its prac 
tical applic ition m ire obv ious 
The first paper in chronological older is a note on ‘ an 
application by Second Lieuten int Werner Siemens for a 
patent for a process of dissolving gold by means of the 
galvanic current and for gilding by the wet method 
Although no complete accHint is given of the method 
employed this note is of interest for two reason^ In the 
first place the experiments wh ch led to the discovery of 
this method of electro gilding weic made in a cell at the 
citadel of Magdeburg in wh eli place on account of his 
participation in a duel young Siemens was at the time a 
prisoner the chemicals and ippiratus employed being 
procured and smuggled into the fortress by a friendly 
chemist of the town In the sec nd place it was the sale 
of the patent lights in this invention in England which 
supplied the brothers Werner and William with the 
necessary funds to cury on thcr experiments and so 
helped to lay the foundation if the important firms of 
Siemens and Halske in Germany and Siemens Bros in 
England 

Although still in the army, Werner Siemens continued 
his scientific experiments the next discovery of un 
portance having reference to the insulation of electric 
Wires with gutta percha When the newly discovered 
substance, gutta percha, was first put upon the English 
market, William Siemens sent a Specimen to his brother 
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who being at th it time engaged m an attempt to discover 
a practicable ncthod of insulating underground telegraph 
w ires unmed itely proceeded to tty if this substance was 
suitable for the purpose and found that even a thin layer 
when freed from moisture possessed sufficient insulating 
power In odd tio 1 the property which gutta percha) 
possesses of becom ng plastic mod sticking together when 
heated appeared to ren ve the difficulty of making sound 
joints between the sej inte pieces of the covering At 
first a hot gutta perch 1 sti p w is pressed round the wire 
by means of grooved rollers and cables insulated in this 
way were used on 1 short underground telegraph line 
between Berlin md ( ross Beeren as well as for the sub 
marine mines the first f their kind which Siemens laid 
down for the defence f Kiel harbour It was found 
however that the method of covering was defective since 
the material rolled round the wire often did not stick well 
together In order to overcome this difficulty Siemens 
in conjunction with his fiturc partner Halske invented a 
machine by means >f which gutta percha could be con 
tmuously pressed round the wire without any seam The 
plastic gutti percha is in this machine foiced into a 
metal box having a number of holts drilled through two 
opposite sides the holes on the lower side being of such 
a sue is to just illow the passage of the uncovered w re 
while the holes on the upper s dc lie the sire of the 
finished insulated wire 1 he win s pass through the lower 
narrow holes into the space filled with hot gutta percha 
and come out through the upper holes covered with a 
unifirm and seamless coating 

In consequence >f tht perfection with which wires 
could be insulated by th s new meth Hi Siemens was 
employed in designing and lay ng the Prussian State 
telegraphs and in this connection dfivised a method for 
testing the perfection of the insulation dunng the manu 
fneture of the cable and also a system of tests for locohs 
ing the position of any faults which might occur after 
the cable was buried in the ground While superintend 
ing the laying of the Red Sea cable these systematc 
tests were further slab irated by Sic nens and the success 
which attended the laying of this cable as well as the 
numerous others laid by his firm may be triced n a 
great measure to the severe and continuous testing to 
which the cables were subjected dur ng the process of 
manufacture md the subsequent 1 lying 

In prideally all the earliei tclegriph Ines of the 
1 russian telegraphs underground conductors were em 
ployed sinie biemcns considered they were bcttei than 
overhead conductors being less li ible to mal c >us 01 
iceidental injury In add tion they ire unaffected by 
the atmospheric ilectreity which in a dry climate often 
renders the overht id lines unwork ible Although these 
underground lmes were nv after years a source of con 
stant trouble on account of the freauent break, downs 
attributed by Siemens to careless ana defective repa ring 
yet their use led him to two vuy interesting discoveries 
In the first place he found that an underground cable 
acted like a large Leyden jar the c ipper conductor form 
mg the inside md the moist earth the outside costing 
On this account it was found necessary to design special 
apparatus to work satisfactorily through these under 
ground lines, and the practice obtained in designing such 
instruments must have stood him in good stead when he 
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came to deal with submarine cable*, in which the same 
capacity effect is met with The second point wa* the 
observation that scry strong earth currents -that is, 
electric currents through the crust of the earth—were 
produced whenever the aurora borealis was visible 

There is one paper which, although it is included in 
the first volume, certainly describes a rather amusing 
practical application of electricity Werner Siemens 
with a party of friends, had ascended the Cheops pyramid, 
ind after reaching the top they noticed that the wind, 
which had been continually increasing in strength was 
rusing the sand of the desert with a continuous whirling 
motion “ When it had arrived at the highest step we 
noticed a whistling noise, which I ascribed to the in 
creasing violence of tho wind The Arabs, who were 
squatted around us on the nearest steps, sprang up 
suddenly with the cry ‘ Chamsm,’ and held up their fore 
finger in the air There was now a peculiar whistling 
noise to be heard, similar to that of singing water We 
thought at first that the Arabs were uttering this sound 
but I soon satisfied myself that it also took place when 
1 stood upon the highest point of the pyramid and held 
up my own forefinger in the air There was also a slight 
hardly perceptible, pnckling observable on the skin of 
the finger which was opposed to the wind I could only 
explain this feet observed by ill of us as an electrical 
phenomenon, and such it proved to be When I held 
up a full bottle of wine, the top of which was covered 
with tinfoil, I heard the same singing sound as when 
the finger was held up At the same time little sparks 
sprang continually from the label to my hand and when 
I touched the head of the bottle with my other hand 
I received a strong electric shock It is clear that the 
liquid inside the bottle, brought into metallic connection 
with the metallic covering of the head of the bottle 
through the damp cork, formed the inner coating of a 
Leyden jar, whilst the label and hand formed the outer 
coating When 1 had completed the outer coating of 
my bottle by wrapping it in damp paper, the charge 
was so strong that 1 could make use of it as a very 
powerful weapon of defence After the Arabs had 
watched our proceedings for a time with wonder, they 
came to the conclusion that we were engaged in sorcery, 
and requested us to leave the pyramid As their remarks, 
when interpreted to us, were without effect, they wanted 
to use the power of the strongest to remove us from the 
top by violence I withdrew to the highest point, and 
folly charged my strengthened flask, when the Arab 
leader caught hold of my hand and tried to drag me 
away from the position I had attained , at this critical 
moment I approached the top of my flask to within 
striking distance of the tip of his nose, which might be 
about 10 mm The action of the discharge exceeded 
my utmost expectation The son of the desert, whose 
nerves had never before received such a shock, fell on 
the ground as though struck by lightning, rushed away 
with a loud howl, and vanished with a great spnng from 
our vicinity, followed by the whole of his comrades 
We had now a foil opportunity of carrying out our 
experiment* * 

Before i860, when Siemens published his paper 
On a reproducible unit of resistance, there was no 
gener a ll y accepted unit, so that it was impossible 
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to compare the results obtained by any one observer 
with those obtained by any other The need of 
such a unit is very well illustrated m one of the early 
papers in these volumes, where the unit of resistance used 
m an investigation is said to be the resistance of an iron 
telegraph wire 2 m ip thick and 100 Russian versts long' 
At the present day, with our well defined systems of 
electrical units, it is almost impossible to imagine the 
difficulty and confusion which must have existed when re 
sistances to take one example, were stated m such terms 
as that mentioned above It is true that Jacobi had 
previously proposed as unit the resistance of a certain 
copper wire in his possession, and had issued copies 
of this unit These copies, however, varied so much 
one from another as to be quite useless for the more 
refined and accurate measurements which the previously 
mentioned tests for localising the faults in underground 
conductors rendered necessary Weber also had pro 
posed his * absolute ” unit of resistance, but at this time 
no trustworthy experiments had been made so as to 
embody this ibsotutc ’ unit in a material resistance 
Siemens was thus led to the adoption of another arbitrary 
unit of resistance and for this purpose chose the lesistance 
at 0° C of a column of mercury 100 c m long and having 
a cross section of one square millimetre He employed 
mercury, since it can be comparatively easily prepared 
in a practically pure state, and being a liquid its molecular 
condition and hence its resistance, does not alter with time, 
as it was quite possible that of a solid metallic wire might 
do This unit, known as the Siemens unit came into 
very general use particularly on the continent Never 
theless, the Paris Congress in 1881 decided to use as 
the international unit of resistance the nearest approach 
possible to Weber’s “absolute unit, in order to bnng 
the resistance unit into agreement with the other electrical 
units On this subject Siemens says — 

* It was certainly somewhat hard for me that my 
resistance unit arrived at with so much trouble 
and labour which had, speaking generally made the 
first comparable electrical measurements possible, then 
was employed for more than a decennium through¬ 
out the worfd and adopted as the legal inter¬ 
national standard resistance for telegraphy should have 
suddenly to be set astde with my own co operation ” 
(Siemens was the German representative at the Pans 
Congress) “ But the great advantage of a theoretically 
established system of standards consistently earned out 
necessitated this sacrifice offered up to science and the 
public interest ’ 

One cannot help sympathising with him in this matter, 
for it is always hard to disown one’s own offspring, 
particularly after they have had a comparatively long and 
brilliant career 

Most of the earlier papers in both volumes deal either 
directly or indirectly with telegraphy In the renaming 
portions of other volume, however, a very prominent 
part 1* played by papers and inventions in connection 
with the conversion of mechanical energy into elec¬ 
trical energy In connection with a form of magneto- 
electric machine, 1 / one in which the magnetic field is 
produced by permanent steel magnets, for use in tele¬ 
graphy, Siemens invented a form of armature, which 
has since been known ss the Siemens armature. Tbs 
armature is shuttle-shsped and has an iron core, the cross 
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section being something like an H, and has the wire 
wound longitudinally in the two grooves Wilde, who 
may be said to have taken the first step in the direction 
of the evolution of the modem dynamo, combined two 
machines with Siemens’ armatures, one a small magneto, 
the other a large machine with electro-magnets in place 
of the permanent steel magnets rhe armatures of these 
two machines were rotated, and the current from the 
magneto was led round the electro magnets of the other 
machine In this way, the magnetic field in which the 
armature of the large machine rotated, was very much 
stronger than it was possible to obtain with permanent 
magnets 

“ rhe technical knowledge of the production of elcctnc 
currents by means of mechanical power had extended 
thus far, 1 says Siemens, “ when 1 succeeded, in the autumn 
of 1866, in obviating entirely the need of steel magnets 
The well known feet that the electric current driving 
an electromagnetic machine (motor) is considerably 
weakened by tne induced currents produced in the w ind 
mgs of the electro magnets, made it appear probable to 
me that by driving a properly constructed electro magnetic 
machine backwards, the slight magnetism remaining in 
the electro magnets must be considerably increased since 
the induced currents are then produced in the some 
direction as those due to the existing magnetism * x 
penence confirmed my conjecture 1 called this new 
kind of rurrent producing machine dynamo elcctnc, as 
by it mechanical force is directly changed into elcctm. 
currents, whilst the magnetism only appears as an inter 
mediate product, not as the real source of the current 
produced 

Siemens communicated a paper on this new dynamo 
elcctnc michine to the Royal Arademy of Sciences of 
Berlin, on January 17, 1867 A few weeks later, William 
Siemens, at his brother’s suggestion, communicated a 
paper to the Royal Society on this subject This paper 
was read at a meeting at which Prof Wheatstone, who, 
without knowing of Werner Siemens’ discovery, had been 
working at this question, read a paper embodying the 
same idea Some time afterwards it became generally 
known that a provisional patent which had been kept 
secret, and which also covered this invention, had been 
issued to the Brothers Varity in December 1866 

It appears, therefore, that several people hit upon what 
may be called the dynamo principle almost simultaneously 
P rom the feet, however, that Siemens was the first to publish 
the discovery, according to the usually accepted principle 
introduced by Arago, there seems no doubt that his claim 
for priority is justified 

This claim for pnonty with reference to the invention 
of the dynamo is made again and again in several 
addresses, &c, in the second volume As most of these 
papers are mere repetitions, one of another, it is very 
doubtftil whether any good purpose is served by printing 
more than one, since the reader becomes very tired of 
being taken over the same ground several times 

At the end of the second volume there are a number of 
patent claims, &c, for meters to measure electrical 
energy The demand for such a meter, which should 
combine accuracy with a moderate cost, arose directly the 
supply of electric current for lighting and power purposes 
became at all general Such a demand tn connection 
with ang electrical subject was t always for Warner 
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Siemens almost a mandate, and he at once devoted a 
good deal of time ind attention to supplying tins want 
The chief interest of most of the papers is, DO doubt, 
histone, the two list of all, however, have & special 
interest at the present moment in this country They 
form an appendix to the second volume, and have refer¬ 
ence to the foundation by Werner von Siemens of the 
Physico Technical Institution at Charlottenburg The 
reasons given by Siemens for the foundation of such an 
institution in Clermuiy apply to the case of our own 
country at the present day, for we are still without such 
an institution, though through the munificence of Dr 
I udwig Mond, the region of usefulness of the Royal 
Institution it to be extended in this direction Siemens, 
during his long and successful career, had noticed that 
although the general st indard of scientific education was 
probably higher in Get mmy than m any other country, 
the result was to produce not so much scientific workers 
and discoverers as teachers 


“Scientific investigation, he says, “itself is nowhere a 
life vocation in the State organisation, it is only 1 per 
nutted private business of the learned besides their 
vocation, teaching business It must, bowevei, be 

pointed out as a waste of national strength, that highly 
gifted inquirers, talents such as only seldom come to 
light, are heavily burdened with professional (? profes 
serial) labours, which others would perhaps perform even 
better, and arc thereby in great measure withdrawn from 
science itself, to which they would bear incalculable 
service if they could give themselves up entirely to it 
But it is 1 still greater pity that so many talented and 
highly cultured young students find no opportunity to 
carry out scientific work The unfortunate consequence 
in most cases ts that scientific labours which would 
animate and fructify whote domains of life, remain un 
done, and that in the struggle for existence, talents do 
not develop or fell to the ground unrecognised, khich 
under more favourable circumstances would have been 
able to perform great things to the honour and to the 
material advantage of the country It is to be feared 
that the advantage of better scientific instruction 
and of more widely spread scientific culture, will soon bt 
lost if it ts not supported by State organisations 
rhese organisations would have to felfil a double purpose, 
to advance scientific inquiry generally and to aid industry 
by means of the solution of scientific technical problems 
and questions which are essential to its development 
In order to make clear the great importance which 
such an institution, well supplied and liberally endowed 
would have on the development of industry, a short 
retrospect of the history ot this development is quite 
sufficient We sec this everywhere associated with pet 
sons and institutions, where it was possible by specially 
favourable conditions that scientific researches went 
hand in hand with their technical applications rhe 
scientific light, which in consequence led technical com 
bmations and methods, gave such institutions such a 
preponderance over others that the cost of experiments 
was not only covered by the higher commercial results 
bait also whole branches of industry were radically trans 
formed by them, and new ones of great importance 
created This combination is most easily realisable 
in chemical manufacture More unfavourable is, noM 

e\er. tbejxwtioo of the trade# depending on mechanic il 
bases Exact physical experiments demand much more 
costly instruments and specially prepared rooms . If 
the State, therefore, confines itself as heretofore only 
to looking after instruction, the mechanical crafts 
necessarily lag behind the chemical in their develop 
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Thus spoke Werner Siemens, a man who, by his long 
and eventful life, was specially qualified to speak with 
authority on this subject, and the results which have, I 
during the few years of its existence, already been | 
achieved at Chailottenburg are proving him a true 
prophet 

In conclusion, we may say that these \olumes will be 
found most interesting, not only on account of the insight 
they give regarding the development of the electrical 
industry, but also on account of the interesting personality 
which pervades the whole W Watson 


ATMOSPHERIC PRESSURE OF THE NORTH 
ATLANTIC OCEAN 

Rtpartthon de la Presston AtmospkMqiu tur lOtlan 
Atlanitque Septentrional, d'aprls Its Observations de 
1870 a 1889, avec la Direction Moyenne du Vent sur 
les I ittoraux Par le Capitaine G Rung (Copen 
hagen 1894) 

HIS Atlas, showing the monthly and annual atmn 
spheric pressure and prevailing winds over the 
North Atlantic and connected seas is a fine example 
of cartography and typography The monographs for 
this and the other oceans have generally dealt only with 
February, May, August, and November, but this work 
presents us with the results for each of the twelve months, 
and for the year, on a mean of the twenty years from 
1870 to 1889 

The really heavy part of the work carried out by 
Captain Rung has been the calculation of the monthly 
means from the nine years’ daily weather charts of the 
Danish and German meteorologists from December 1880 
to November 1889, including the similar charts of the 
Meteorological Council for the year ending August 1883 
This has been done for eighty points over the ocean 
between lat io° and 77 0 30' N and between long 25° F 
and 8o° W 

It being desirable that the discussion should cover a 
longer period than nine years, the twenty years ending 
with 1889 were adopted, these years being selected with 
the view of utilising the fifteen years’ means (1870-84) 
for this part of the globe which have been published 
in Buchan’s “ Challenger Report on Atmospheric Circula 
tion," thus greatly facilitating the inquiry the means 
for the subsequent five years were independently worked 
out, and thereafter combined with Buchans to make 
up the twenty years’ means The next step was to 
bring, by the usual method of differentiation, the nine 
years’ means of the ocean stations to approximate means 
for the twenty years Table iv gives the means thus 
calculated for ninety two coast or land stations surrounding 
the ocean, and Table v for the eighty ocean stations 
The mean directions of the wind have been calculated 
for the stations in Denmark and its colonies , but for all 
other stations the data have been taken simphater from 
the “ Challenger Report ” It might materially have aided 
the enquiry in the north-western part of the ocean if 
menu for pressure and wind direction had been calcu¬ 
lated and given tor the Labrador stations at Hoffenthal, 
Zoar, Nam, Okak, Hebron, and Rama, the observations 
at which have been published from 1882 to 1889. 
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The monthly and annual means for the eighty ocean 
stations, and the charting of the results on the thirteen 
maps, constitute the novel part of Captain Rung’s work, 
and must be regarded as a substantial addition to out 
knowledge of the meteorology of the North Atlantn 
Hus remark holds good emphatically as regards the 
northern half of this ocean, and for the five months from 
May to September Thus, for these months, we have 
now a more accurate knowledge of the distribution of 
atmospheric pressm’e and of the prevailing winds north 
of latitude 60” than could have been obtained from any 
work previously published on the subject 

But such well merited praise cannot be extended to the 
working out of the results for the five winter months from 
November to March An examination of the Danish 
and German daily weather-maps of the Atlantic of the 
nine years for these ‘months shows that over the whole 
ocean to the north of a line drawn from St John’s, New¬ 
foundland, to Valcntia, observations from a ship at sea 
is an event of extremely rare occurrence The con¬ 
sequence is that the monthly means for this important 
region, from whith fresh information is so dcsir 
able, have been obtained wholly from the observ ations 
mode at the Dnd stations of this part of the ocean 
Hence the results given in the Atlas cannot be regarded as 
a contribution to the meteorology of the ocean In this 
Atlas, what strikes one at first sight as new fact is the 
distribution of atmospheric pressure during the winter 
months from the south west of Greenland round by Ice¬ 
land to north of Norway, particulirly the three or four 
distinct areas of pressure a little lower than prevails 
generally over this legion Hut a close examination of 
the daily weather maps themselves suggests the idea that 
these three or four low pressure systems may be no more 
than the outcome of an interpretation, made in construct¬ 
ing these daily maps, of the amount of pressure over the 
oeian drawn fiom the pressure and winds observed at 
the land stations, the interpretation being made in the 
complete absence of observations at sea Ihus the 
observations made at the Greenland stitions since 1840 
amply show that the winds on its coast are very greatly 
deflected from their true direction, as that would be deter¬ 
mined by the distribution of pressure, by the high ground 
and valleys near the coast It is in this connection that 
a discussion of the Labrador observations would have 
come in so handy 

Captain Rung has raised a side issue to his report in a 
discussion of the distribution of atmospheric pressure in the 
interior of Southern Scandinavia, where the Atlas shows 
a singular local excess of pressure in the winter months, 
which excess is also plainly shown by his monthly means 
of the Norwegian, Swedish, and Danish stations In 
looking closely at this matter, it is necessary to leave out 
of view the means for Dovre, Tbnset, and Roros, which 
approach to, or exceed, 3000 feet above the sea, their 
positions not being suitable in discussing small sea level 
differences of pressure such as are here dealt with We 
have calculated afresh the January means for all other 
stations not exceeding €00 feet m height, for the 
twenty years, and obtain a set of figures differing widely 
from those published m the Atlas, which give no coun¬ 
tenance to the idea of a local excess of pressure m 
winter over this region To test the matter in another 
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way, several means for the same stations for ten years 
each from the observations of the last quarter of a century 
have been calculated with the result that none of these 
senes show an excess, the only variation being such as 
appears in the isobars of this region for December, 
January and February in the maps of the ‘ Challenger 
Report Finally on comparing the means for the twenty 
years given in the Atlas with those we have newly 
calculated the strange result comes out that to the north 
of a line drawn from near Hemdsand in Sweden, to a 
point fifty miles to the north of the Skaw, the pressure 
means of the Atlas are all in excess of the other me ins 
from 0030 inch downwards whereas to the south of this 
line, the pressure means of the newly calculated stations 
ire all in excess of those of the Atlas from o 030 me h 
downwards For now many years, this error his 
appeared in nearly all maps published on the continent 
showing the distribution of atmospheric pressure over its 
surface and it received greater currency by being 
adopted in 1887 in the Metiorologu 1 1 Atlas forming part 
of Btrghaui Physical Atlxs It is prob ible that the error 
would never have appeared, if there had been established 
in Southern Scandinavia a true high level Metcoro 
logical Observatory, that is an observatory situated on 1 
peak such as we have in the Ben Nevis Observatory and 
the other high level observatories on the continent 


OUR BOOASHRLP 

Ti xt bool of Anatomy and Physiology for Nurses Com 
piled by D C kimber (London Macmillan, 1895) 

This is a book of 268 pages on anatomy and physiology 
written by a member of the nursing profession T he 
author states that the text is compiled from many well 
known books, and that nearly all the illustrations arc 
figures taken from standard works On first taking up 
the book, we were surprised at the amount of detailed 
anatomy it is considered necessary to impart to nurses in 
the American training schools and we are told that the 
scheme of the book has been practically worked out in 
class teaching So far is we c in judge, tne class teaching 
is conducted in a radically wrong way In the first place 
there are no directions for practical work anywhere in the 
book Anatomy and physiology cannot be taught to any 
one without observation, and with women entering so 
practical and senous a profession as nursing actual 
observation and simple experiments could be insisted 
upon and more easily carried out than with a class of 
school girls If the work is to be considered as a text 
book only, it is fir too difficult to be put at once into the 
hands of a nurse yet the author makes no statement about 
previous knowledge The descriptions given of structure 
and functions must surely be in many cases very difficult 
if not impossible, for beginners to understand, for such 
descriptions often consist of a few sentences slightly 
modified, apparently taken from full accdifttk found in 
well known hooks Such detached sentences alone 
although correct enough in themselves, can lead to no 

K r understanding of the subject The book is 
ned with much detailed anatomy, such as of the 
bones, muscles, development of blood vessels, which 
although possibly of use to nurses, would have better 
given place to a simple, clean and connected description 
of the general structure and functions of the body The 
arrangement observed in the book is not good, and some 
subjects are treated of in a wrong connection For 
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instance, the disposition and action of the muscles of the 
eyeball are considered in the chapter on muscles in 
general, as is ilsi the action of the muscles of respin 
tion, and these descriptions are consequently inadequate 
There are instances of anticipation of topics, strange 
sentences thrown in which must be unintelligible until 
matters treated of liter have been grasped In the 
chapter on the hem the luthor describes almost 
at once the irrangcmcnt of the muscular fibres 
of the chambers lx foie even a general description 
of the organ is given or the words auricle 
and ventricle dehned n fact the whole description of 
the heait should be much clearer and the account of its 
action fuller and more at urate It would be easy enough 
to point out some loose ind erring statements, and one 
or two misprints we are told for inst ince that water is 
produced “ when two molecules of oxygen unite with one 
of hydrogen It is far the best for nurses to learn the 
anatomy and physiology they require from anatomists 
and physiologists, and nursing from nurses The book, 
however contains a full and excellent glossary 

Calcareous Cements their Natan and Uses By G R 

Redgrave (I ondon C Griffin and Go limited, 

1895) 

Many valuable contributions to the wide literature of 
cements ha\ e appeared from time to time in the engineer 
ing and chemical journals devoted to the industries 
Several of these arc of foreign ongin 

The author of this work is to be congratulated on. 
having collected in a handy volume of 222 pages all 
the most interesting and important facts dealing with the 
history manufacture testing Ac of Calcareous Cements 1 

Ihe volume is divided into sixteen chapters and eight 
ippcndices The first three chapters are devoted to a 
historical review of the subject and then follow in 
systematic order chapters dealing with the various 
stages in the manufacture of Roman and Portland 
cements 

Chapter van contains a shoit but accurate account of 
the researches of Fremy Lc Chateker and Landnn on 
the setting of cement The author has given to the 
subject of cement testing its fullest importance the various 
methods and appliances for determining the strength of 
cements are fully described and the use of Unwins 
formula is clearly stated The list chapter deals with 
different specifications for cement In connection with 
this subject the author deplores the w int of a uniform 
and generally accepted system of cement testing in this 
country and m the hope no doubt of stimulating con 
sumers and manufacturers to an agreement he gives in 
Appendix E, a full translation of the German standard 
tests 

It is not encouraging to find that an industry which 
originated m England with the work of Aspdin and 
Sme iton 1$ slowly but surely passing over to the cm 
tinent The annual production of cement in (>ennany 
equals that in F ngland but that is not ill starting with 
raw materials of an exteedingfy unfai ourabte character 
Germany produces 1 finer ana more reliable cement than 
that manufactured in F ngland, and at no greater cost 
French cement is also as a ride superior to the English 
article 

A figure of Scheibler’s or any other form of calcimeter, 
in the chapter on chemical analysis, due to Mr bpack 
man, would help to make the work more complete m 
itself, and Schumanns convenient apparatus for deter 
mining the specific gravity of cement is not mentioned 
the cumbrous keates bottle is alone described and 
figured 

The illustrations thirty in number, arc good, and the 
book M supplied with a very complete mdex 



NATURE 


[May 23, 1893 


LETTERS TO THE EDITOR 
\Tkt Editor dm net held Umeelf mfemUde fer eptmens 
pressed by Us comspondtnU Hedtker can he widen 


manuscripts intended for tUs er my ether peri ef 'SKtVXL 
No notice ts token ef emenymens cemmnmeattens ] 

The Origin of the Cultivated cineraria 
It appear* to me that Mr Bateaon very Imperfectly appreciate* 
the nature of the problem of which he has hazarded what I 
venture to think an Ul conndered solute*. 

In my last letter I pointed oat briefly the grave objective 
difficulties winch he haa to face in substantiating his case As 
Mr Bateson is, by reputation, a serious naturalist, I think it 
was his duty to take up the challenge which I virtually threw 
down to him, and deal with the points which I brought under his 
consideration This he has not chosen to do but fells back 
again upon his “ historical evidence ” and his dialectic 

Mow I must confess that I am myself as much_ bored as 
ith the “ 


It may, however, be useful in saying all that I intend to say 
reply to Mr Bateaon, to make a few general remarks on the 
whole subject 

It is apparently the fashion nowadays for the younger biologists 
to undertake the t e crw s H intern of the Darwinian theory The 
field is undoubtedly open, and posterity may safely be trusted to 
appreciate the value of their labours But I cannot but observe 
that as (between them and the author of the theory, there n> this 
difference Mr Darwin, as he has told us, spent the best part 
of his life m studying patiently and sifting critically a vast mass 
of observation and feet Ultimately he permitted himself 
lo draw certain conclusions. The result is that if yon take 
any statement which Mr Darwin has put forward, you 
may feel assured that behind it is a formidable body of 
carefully considered evidence not likely to be upset 
With the modern writers on evolution, iht position is 
exactly the opposite They launch their theories gaily on the 
world, and on demanding their substratum of facts, one is told 
that that is a matter for future collection I myself am old 
fashioned enough to think that, of the two methods, that of Mr 
Daprm is the sounder, the more scientific, and in the long run 


I have pointed out again and again the vast wealth of material 
far th^scfatific study of variation which is presented every day 
to the eyes of any one engaged m horticultural practice The 
difficulty is that few persons possess either the scientific capacity, 
the patience, or the leisure for its profitable utilisation We 
want, in feet, for the purpose a second Darwin, or at least a 
Herbert 

In his “ Variation of Animals and Plants under Domestics 
tion," Mr Darwin made a use which was remarkably effective 
of the observations made by “ practical men ’ in horticultural 
literature They served his purpose m establishing, os had never 
been done before, the amount and character of the variation 
which was possible under artificial conditions, and therefore, by 
analogy, under natural But this class of evidence appears to 
me nnmtufectory for the investigation of the further problem 
which is at the moment of supreme interest, the nature and laws 
of variation itself I think that Mr Darwin squeezed out of it all 
that it would profitably yield And for this reason the evidence 
is not scientific—that is to say, it was never drawn up by persons 
having in view the requirements of scientific exactitude Those 
who gave it have been preared into court in a cause in which 
they never contemplated engaging This has the ment of en 
wiring that their evidence is unbiassed, but it does not allow 


variety of way*. One or two will suffice _ r _, _ 

the weakness ef its nomenclature Horticulturists are not, for 
the most part, skilled botanists. When they give a plant 
name, it is impoewble to be sure that it is what a technical 
botanist would accept It n as if one were reading the writings 
of a chemist, and when he mentioned potassium, the doubt 
occurred as to Whether it was not lithium which was intended. 
I do not mean to imply any censure on the horticulturists, 
they efe manes current at the moment winch are good enough 
for practical purposes, though they will not stand a critical test 
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But in after years no technical botanist would dream of accepting 
them as unimpeachable 

Again, ft has often been found that where remarkable hybrids 
have been recorded, it ha* been ascertained later that no cross 
has m point of feet been effected at all Yet the original 
announcement will be quoted, and often has been as an undoubted 
evidence of the feet 

1 arrive, then, at the conviction that if any profitable use is to 
be made of horticultural experience in the study of variation, the 
so called historical evidence will have to be discarded Every 
step of the investigation must be made under the actual eye of 
a competent observer, and nothing taken at second hand 

I will now return to the Cineraria The fiend form had been 
long lost to cultivation, but some years ago ft was reintroduced to 
Kew from the Canines Mr Rolfe, a member of my scientific 
staff, illustrated ft m the Gardeners' Ckremck in 1888, and 
pointed out the stnking changes which it had exhibited under 
cultivation These have subsequently interested me because I 
have been endeavouring to collect feet* as to the rate of 


still asserts, and in the face of the difficulties which I have pointed 
out that such a theory presents, that the modem Cineraria 1* of 
hybrid origin Very well, let ns assume that as a provisional 
hypothesis. How is it to be tested? It is easy to see from an 
analogous case The horse and the zebra have been crossed, are we 
justified in asserting that the test winner of the Derby is of zebra 
descent? The cmena arc two, and I think two only (1) an 
uncontested pedigree, (a) palpable marks of parental character* 
Now, with regard to (1), practically in plants ft cannot he 
obtained We can only fell Wk upon “ historical evidence ” 
I have attempted to show above, in a general way, how little 
scientific value can ordinarily be attributed to this One cannot 
be sure that the asserted parents were what they are stated to. 
be But my object was not to undermine the weight of what 
Mr Bateson has brought forward I accept it and reject it ax 
wholly irrelevant As my friend Prof Kolleston was fond of 
saying, it wuuld be valueless evidence even to convict a poacher 
The feet that certain shrubby Cinerarias with hoary leaves and 
one with yellow flower* were crossed (if they really were) early 
in the century, proves nothing as to die existing Cineraria, any 
more than the crass between the zebra and the horse does as to 
theparentage of any existing horse 
These shrubby Cine tana* were, as Mr Bateson stales, pro 
pagated by cuttings (they are not too easy to strike) and like 
many other interesting plants, they disappeared from all but 
botanic gardens towards the middle of the present century 
As I am quite unable, then, to attach any weight to the so 
called historical evidence, hmuse I fiul to see that it establishes, 
any filiation between the (mints with which it deals strikingly 
different as they are and the plant with which I am dealing, 
there 11 nothing left but to try (a), and see what evidence of its 
parentage the plant itself affords. 

Now, it u well known that organisms of hybrid origin pre 
serve, in some degree, their parental characters, and this ha* 
even been shown 11 be true of their histological elements 
Modem taxonomic botany ha* met with considerable success in 
the analysis of plant* of hybrid origin into their constituents 
The Floral have in consequence been cleared of a maltitude of 
dubious plants, the real nature of which can now be accounted 
feu And the validity of the method has been established by the 
result* of a corresponding synthesis Wt had, then, no hesitation 
at Kew in applying the test to the Cineraria Although ft had often 
been examined before, with the assistance of some members of 
my staff I made a fresh examination I took copious specimen* 
of Cineraria iruenta, and of an avenge cultivated form, and 
carefully compared them point by pomt Except in the multi¬ 
plication of the floret* in the heads, especially of the ray florets, 
we could distinguish no tangible morphological difference In 
feet, having accidentally mixed up leaves Messing to the two 
parcels, I found myself unable with any certainty to refer them 
back again Thu is pretty conclusive evidence of the actual 
morphological identity of the vegetative organs of the two plants 
The next thing was to compare the cultivated CinerariawitH 
its reputed shrubby “historical” parents. These present 


described m mm technical language But the cultivated One 
ran* does not present the smallest trace of any one of them As. 
fitir, then, as the matter admits of investigation at all by any 
known methods, I regard the conclusion which is gener all y 
accepted here as a sound one At any rate, it rests on a careful 
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consideration of the objective facts which Mr Bateson wholly 
shirk*. 

I now come to the other point I put colour chance entirely 
aside for reasons which seem valid to me, and which 1 may take 
another opportunity of explaining Apart from these the 
cultivated Cineraria exhibits no variation from the feral form 
which may not be described as dimensional While the foliage 
has remained approximately constant, the loose corymbose habit 
has been contracted into a tight comnb. and the heads of florets 
have been enormously enlarged While the feral form sta nd s 
about five feet high, the cultivated one is about eighteen inches 
1 am disposed to restrict the term “sporting" to a definite 
momholimcal change such as is exhibited m the flowers of the 
garden Chrysanthemum and recently in the occurrence of an 
“ ivy leaved ’ farm of the Chinese Primrose But except a race 
of so called double Cinerarias, which did not take the public 
fancy, the history of the garden Cineraria does not present as far 
as I know any trace of a real morphological champ; If I might 
venture to use a mathematical analogy, I should say that the 
form of the Cineraria function has remained unaltered 

Now the object of these dimensional changes has been to 
make the plant worked upon handy and cpnvement for decorative 
purposes Those points which were unessential for this pur 
pose have been unconsciously neglected and their stability has 
not been affected But I do not doubt that if it bad been other 
wise the Cineraria might have been brought by this time to any 
■configuration which the cultivators fancied 

As flu as I can make out, the transformation of the Cineraria 
has taken shout sixty years to effect Mr Bateson will not 
complain if 1 quote a few words from one of bis own authorities 
of about that date —“ One species especially merits cultivation 
viz C eruenta rhis may be regarded as the parent of many of 
those beautiful varieties which are so successfully cultivated by 
Messrs Henderson Now my memory of the cultivated Cineraria 
goes back some thirty years I can remember when it was a rather 
lanky plant about half the height of the feral form, with a 
somewhat lax inflorescence and far smaller flower heads than are 
now to be seen 1 he present fashionable Cinerarias with a very 
■condensed inflorescence and very large flower heads, only date 
back some ten or twelve years 

I see therefore, no reason for alauidnqing my assertion that the 
■evolution of the modem Cineraria has been slow and gradual, 
-and not ftr laltum and this is in accord with general horticul 
lural experience Aa soon as a new plant is introduced, every 
one wants to get a form with bigger flowers or floral structures 
than anybody else There is only one secure path to this 
result, and that is by taking advantage of seminal variation 
and selecting the minutest trace of change in the desired direc 
turn By patiently and continuously repeating the operation, 
almost any desired result can be obtained The horticultural 
gambler may hope to reach it by a sport but he will not 
Antkunum sekertinanum is a good illustration Introduced in 
186a, it was little more than a curiosity, now its enormous and 
brilliant spathes are a conspicuous object at every flower show 
Thu has simply been accomplished by progressive selection 
working on seminal variation 

Mr Bateson has now the coolness to say that 1 the hybrid 
origin of cultivated Cinerarias u of sulxmlinate interest All I 
can say is that in that case it u a pity that he wasted three 
columns of NATUkl with a discussion 0/ the subject I should 
have thought myself that it was a matter of very considerable 
importance indeed to be able to form in approximate idea of the 
amount of change in a given time in an unmixed species, and 
, so obtain some measure of the possible rate of evolution, at least 
in regard to dimensional characters 

For my part, I think that in the study of evolution we have 
had enough and to spare of feede theonung I infinitely 
prefer the sober method of Prof Weldon, even if it should run 
counter to my own prepossessions, to the barren dialectic of Mr 
Batuon W T Thiseiton Dybr 

Royal Gardens, Kew, May 13 
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now being calle 1 by Prof Hellmann’s admirable facaumle repri 
duction iff the earhest geomagnetic charts 1 

The fust reproduction in facsimile of Halley s chart was under 
taken by G B Airy vnd published in “ Greenwich Observations 
for 1869 Airy wxs kd to do this by reason of the (set that 
he could find no geomagnetiuan of his time who had ever seen 
Halley t chart After diligent inquiry among academies and 
libraries at home and at r ad it was found that the British 
Museum possessed a coj y and it was believed, the *mh copy 
extant Since then Prrf 1 Itllmann has succeeded in tracing two 
other copes, one at Hamburg (Stadt Bibliothek) and one at 
Pans (Bibliothfque Nvtionalc) and has also, since the publication 
of bn book (as he has just informed me), come into possession of 
a copy himself 

I have personally examined the Hamburg and Pans copies, 
and, during a brief stay in London in March, also the copy in 
the Bnush Museum used by Airy I have found, moreover, m 
the Bntuh Museum three other Halley t harts and two Dutch 
reprints By a careful and rnlical study of these vranous copies, 
some new light is thrown upin the publication of Halley’s chart 
To make this apparent, some wearisome details with regard to 
the various copies will be necessary I will begin with the British 
Museum copies 

Catalogue No 974 (5) — * A new and correct Sea chart of the 
Whole World, showing the V anationa of the Compass os they were 
found in the Year 1700 by Fdmund Halley Date (according 
to the Catalogue), 1701 

The above u the Fnglish title of the chart referred to at 
tunes by the Latin title ' Tabula Nautica, Ac This copy 
appears to be the one used by Airy in his facsimile reproduction 
of the Halley chart published In * Greenwich Observations for 
1869 which in turn has been used for Prof Hellmann * repro 
duction There is no date on the chart nor the name of the 
publishing firm The date 1701, assigned hitherto, is probably 
due to Halley s defence of his chart, contained in Pku Irons 


il xxix (Unabridged), 1714 Ilalleysays p 165 “t 
the chart I published in the year 1701, for shewing at one View 
the Variations of the Magnetical Compass, in all those Seas with 
which the Lnglish Navigators are aMuainted But we find 
that the above number is dedicated “To his Royal Highness 
Prince George of Denmark, Lord High Admiral of Fngland 
Generalissimo of all Her Maiestie s Forces.’ As Prince George 
consort of Queen Anne, did not bear this title until April 17, 
170a, 9 it is evident that the above number is either not the 
original Halley chart published m 1701, or it is a reprint with x 
later dedication If it is to be regarded as an original Halley 
chart (not a repnnt), then a date between 1702 and 1708 must be 
given it, as Prince George died October 28, 1708 It was pub¬ 
lished probably not far from 170a, and is in excellent condition 
No 973(15) Same title as previous number Date given in 
the Catalogue, I7J0(?) I found upon examination that this is 
identical with No 974 ($) The Catalogue date is doubtless 
erroneous Thu copy u cut into sections and remounted 
No S 112 (6) This u a large folio atlas containing a repnnt 
of No 974 (5) bearing now the name of the publishing firm, R 
Mount and T Page, and having m addition an extra strip, from 
90’ to 160' E of London pasted an the left hand side, so that 
the chart now embraces 430° of longitude instead of 360° aa before 
The Hamburg and Pans copies are exact duplicates of this, the 
only difference being that they have pasted belowa strip bearing the 
explanation of the chart by Halley Prof Hellmann, in the work 
cited, has given us the Hamburg text The Fans text differs in the 
orthography of a few words, and in the spacing of some of the 
lines It appears to be the older text, as below it we find the 
name of the firm aa R and W Mount and T Page, while tht 
name of the firm on the Hamburg text is Thomas Page snd 
William Mount, and the former I hare ascertained to have been 
the earlier firm Thu Fngbsh text I have fiuled to find 
attached to the Bntuh Museum copse* » 
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Nos 974 (6) and 974 (») * re Dutch editions by R and I 
Ottcns of Amsterdam, of the Halley chut as modified and 
found undcrNo S 112(6) The base of the chart has been 
changed but not the lines of equal variation The dedication to 
Prince George has been omitted The dates assigned by the 
C atalogue are respectively 1735 (?) and 1740 The chief interest 
in these Dutch reprints lies in the tact that they have a trench 
text pasted on the left hand side, and a Dutch text on the right 
hand side over Halley s name 

No 974 (4) ‘ A new and correct Chart showing the Vana 

ti ins of the Compass m the Western and Southern Oceans as 
observed in y* Year 1700 by his Ma'** ( ommand liy tdm 
Halley Date given by the Catalogue, 1720 marked doubtful 
Hus chnrt extends from 59° N to 59° S , and from 21$’ fc to 
100’ W of London It w enclosed by a border, the base of 
the chart is entirely different from that of 974 (5) yet the equal 
\ a nation bnes, as far aa given, are identical with those for the same 
region on 974(5) In but one respect is there a difference in 
the bnes, vu in no case are they drawn over the land and in a 
few cases, also, they are slightly extended It contains in addi 
lion the course of the Paramour Putt, the ship in which Halley 
made his observations 1697 1700, with the chief aid of which 
he drew the equal variation lines for the Atlantic Ocean but 
the matter < f chief importance is that this chart is dedicated to 
King Wtlltam III Hus fixes its date William Ilf died 
March 8. 170a It is highly probable then that this is the 
chart published m 1701 referred to by llalley in the ab ise quo 
talion and, in consequence the original Halley h 1 rt It is 
moreover, reasonable to supprse thel Halley would dedicate 
hn first chart to King William III who had furnished the 
means for the making of the observations ti which the chart 
was due 1 his chart has escaped the attentnn of all giomag 
ncticians and bibli graphers and the British Museum e ipy may 
be the only me in existence 1 

Another matter of hist meal interest apparently unkn >wn to 
all modem authors in terrestrial magnetism was ascertained 
I find it asserted that the frenchman, ] I Duperrey was the 
first (1836) to construct the Magnetic Meridians for the whole 
earth t e those lines on the earth s surface marking out the path 
described by foil iwing the direction pointed out by a compass 
needle It seems however that this honour should be accorded 
to an Fncbshmnn, Thomas Yeates, who in 1817, ]>ublished 
a chart of the I ines of I qual Magnetic Variation arc impanied by 
a • New and Vccurate Delineation of the Magnetic Mendians ’ 
A second edition of this chart was published in 1824 Copies f 
both editions were found in the British Musenm 

Washington, April 20 L \ Bauer 


__ The Unit of Heat 

”~Dr Jot Y s strictures on the units of he it at present in use 
will meet with a ready endorsement from those wh i have worked 
on calorimetry The huge calorie is too large for convenience 
in most cases, and the small calorie is too small while the con 
fusion created by different writers using different units with the 
same name is scarcely reduced by their writing one with a capital 
and the other with a small c A unit of convenient magnitude 
would be one equivalent to about 100 small caloric*, and 100 
calones has, indeed, been adopted as a unit by more than one 
writer on thermochemistry There is, however, what may be 
termed a natural quantity which is nearly equivalent to such a 
unit, namely, the neat of fusion on one gram of water at o* C , 
which is nearly eighty calones This appears to be just as Mutable 
from other points of view as the heat of vaporisation of one gram of 
water at coastant temperature and 760 m m pressure , and if this 
latter can be recommended on the ground that m defining it we 
replace the thermometer by the barometer, the former will possess 
the superior claim of (for all practical purposes) not depending 
even on the barometer 

If I remember rightly, this unit has already been adopted in one 

No doubTthrhttrt'rffusion of water requires redetermination, 
but it should be determinable with quite as much accuracy as the 
heat of vaporisation 

Neither of these proposed units, however, possess what should 
be the chief characteristic of a physical unit, namely a simple 
relation to other units, and before adopting either of them, it 


has fond that L* Moralcr, in hu Leu do IfagafetaoM, Pan* 1776 an 
177S, ha* raorodacsd it Prof Hellmann • copy of the Halley chart n 1 
dupUcau of above, No 8 it* (0 with tbs sxmptxxi that it embraces tm 
360° of toufituda It abo hat no teat 
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would be well to consider whether some convenient unit related 
to say, the electrical units, could not be adopted A Committee 
of the British Association would be a body most suited to m 
vestigate this matter 

For practical purposes, a quantity which is even of greater 
importance than the magnitude of the unit adopted, is the relative 
value if the heat capacity of water at different temperatures 
In spite of the large amount of work winch has been expended 
on this subject, great uncertainty still prevails respecting it The 
heat capacity of water and the heat of fusion of ice, are subjects 
which I have lx en for aome years intending to tum my attention 
to, and the work is now practically in hand 

Harpenden May 4 Spkncfr Pickering 


My objection to the latent heat of water amt is that this is an 
inaccessible unit c n account of the difficulties attending measure 
menu with the Bunsen calorimeter 
Some years ago I began experiments on a gravimetric ice 
calorimeter I have not had leisure to go on with them but the 
result* obtained wire very encouraging The substance was 
cooled below o while hanging suspended from one arm of a 
chemical halance Ihis was effected in a double walled chamber 
of copper A tulx stopped lay a plug connected this chamber 
with a reservoir if water and clear broken ice Die water was 
previously boilel to expel air On raising the plug the water at 
0 flows rapidly into the calorimeter, and a shill of clear ice forms 
upon the substance 1 he effect on the Imlance is noted and by 
observing the changi f buoyancy upon the melting of the ice, 
and knowing the density of ice at o , the mass of the latter ean 
lie estimated The weight measurement will extend t about 
O 5 of a calorie In the steam calorimeter the weight measure 
mint extends ti o 1 calcine or even less 
There is of course much to be said for 1 thermo dynamic 
unit 1 he questi in is certainly deserving c f having the opinions 
and views ol scientific men folly expressed upon it a* Mr 
lickenng suggests V glance at am of the recent accurate 
thermal work dc nt m England will show what 1 onfosu n there 
ixivt* as to whit is the tal me an 1 as to how all the pet calones 
of various physicists art related T > render many >ld measure 
ments of value this last question should lie decided It reminds 
one of the slate ol thi rmometry in De Saussure s time 

Trinity G liege Du I lin. J JOLY 


Reputed Tracea of Negnto Pygmies m India 

May I he permitte I I 1 suggest to readers of M yuatrefages 
work on the I ygirnts the I nglish edition of which has recently 
been reviewed in N \ 11 Rh to pause before accepting his con 
elusions as to Irt es f Negritos being found in peninsular 
India 

The evident 1 he relies on partly consists of a lesrnptionhy 
M Kousselet of a half starved wanderer from Sirjugn whom 
he assigns to the race Bander Lokn (>r as it is jmnted in the 
b nglish edition Bandra I okh) and the tnlie Djangal Any 
Anglo Indian with the slightest knowledge of the language, not 
to say of ethnology would be amused at such nicknames bung 
applied as definite racial term* The first aunpl} means 
monkey people (equivalent to savage), as applied by dwellers 
in the plains to the wilder inhabitants generally, and the 
second, if it can be said to mean anything in the form presented, 
is simply ‘jangh, ora dweller in jungle 

The portrait of this “ Djangal, from a rapid pen and mk 
•ketch, is a caricature of a somewhat exceptional and by no 
means typical individual, and affords no trustworthy material 
for an ethnological discussion 

The ‘ fever stricken inaccessible ’ region Smug* 1 from 
whence this specimen was a fugitive, according to M Roussetet, 
is well known to me, and when travelling there I spent some days 
m the company of the late General Dalton , and not only then, 
but in connection with the production of his great work on 
the Fthnology of Bengal, to which I had the privilege of ran- 
tnbating, I had many eon venations with him regarding the tribes 
of that region I was, moreover, well acquainted with the true 
Negritos of the Andamans, of whom I had then already seen many, 
and I do not hesitate to my that I never met with the (lightest 
trace of a Negnto element among the numerous tnbes I became 
acquainted with during many years travelling in the hilly tracts 
of Western Bengal, the Central Provinces and the Northern 
Provinces of Madras Individuals belonging to different tribes 
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with early, not really woolly, hair are occasionally to be seen , 
but I venture to think that such occasional freaks are casual, and 
wholly without significance, although they were regarded as 
evidence of a Negroid element in the population by the late Sir 
George Campbell 

As, m consequence of the statements and theories of M 
Quatiefoges, the idea is already spreading that traces of pygmy 
l> —*'-'.o be found in these part- * T - J ~ - 


Negrito races ai 


s India, I contem 

at the time, on the tribes I met with m my tnvel?Li the wild regions 
referred to I shall therefore say no more at present, save that 
the evidence culled by M Quatre&ges out of General Dalton s 
lithographed group#—one of a girl with her hair troffed short, 
and another of two somewhat curly headed SonthaK—m support 
of his theory, is not merely feeble, but is liable to mislead 
Sir Wm blower has referred to the use by M Quatreikges of 
the term Mincopic for the Andamanese As he points out, there 
is in reality no such term How it originated, though long 
unknown, has been suggested by Mr Man Its derivation 
foiled even the acute research of Sir Henry Yule Its first use 
was by I teut Colcbrooke in the year 1795, but it has n t been 
recognised in any Indian dialect and does not seem to h-ivt 
ever been in use among Anglo Indians any more than is the 
name 7ebu which is used in s sne 1- uropcan languages fe r the 
humped cattle of India Such names and there are a few 
others, not being current in the e untry itself have to lie for 
gotten by those who visit India I well remember bemg not 
understood when I used the term Zebu on my first arrival in 
Calcutta some thirty years ago V Bail 

Dublin, May 13 

Epping Forest an Explanation 
Some years ago you were good enough to publish a paper f 
mine on the conservation of the Forest from the naturalists 
point of view (vil xxvu p 447) That paper was written 
soon after the Forest was taken over by the Corporation 
>f I ondon, when some unpleasant signs of artificial treat 
ment had become manifest, and more especially with 
reference to certain railway scheme* which, in the in 
tereat of naturalists, we of the Lssex bield Club felt it our 
fluty to oppose It is a matter of ancient history that our 
opposition was successful My object in entering the lists again 
is to assure your readers, as representing the scientific public, 
that the controversy which is now going on concerning the 
management of the borest has nothing whatever to <lo with the 
agitation about the railway scheme of 1883 This statement may 
appear superfluous but I am c« mpelled to trespass upon your 
space because certain unsmipulous critics are in the habit of 
misleading the public by quoting from that paper juhlished 
twelve years ago, without giving date or context, and wilhi ul a 
single word of explanation os to its object Moreover the 
1 ntic* in question have endeavoured by a method which m other 
controversial spheres would be called by a very strong name to 
make it appear that some of the views put forward in 1883 sre 
opposed to the attitude which it is well known, I now hold in 
the present controversies So for as naturalists are concerned, 
they may rest assured that nothing that is now bemg done 
is in the way of injury to the borest, for from this, there are 
signs of marked improvement The policy of the Conservators is 
to restore the borest to a natural condition by thinning out over¬ 
crowded pollards which are now beginning to injure one another, 
and to tall off the varied undergrowth which is such a relief to 
the gloomy barrenness of an unnaturally dense growth of trees I 
may point out that the overcrowding is due to two opposite 
causes, vu to entire neglect in tome parts, and to too much 
attention in others Tbtlatter cases refer to those parts in which 
in past tunes the rights of lopping were severely exercised 
Here of course, now that the Conservators have extinguished 
these rights, the pollards are throwing up straight and lanky 
branches of a most unsightly character In those very limited 
parts which were not formerly pollarded, and which consist of 
groves of spear trees, no attempt at systematic thinning had been 
made before the present Conservancy, and here also there is an 
overcrowding necessitating woodcraft Within the last few years 
all that has been done baa been done with care, skill, and fore 
thought I rejoice to be able to bear testimony on this point, 
and to reassure those who may have been misled from a want of 
peieanal knowledge of the nature and history of the district, into 
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PROWLS SOR LOTHAR MEYER. 

Gestern Abend 11 Uhr mtschhef plutzlich sanftundschmerzlos 
1m 65 Lebensjahie n em litber Mann 

Ds Toiiiar Meyer 

ord Professor der Chen it m der Uwversitat Tubingen. 

Joiianva Meyer geb Volkmann 
nut ihren Kwdenu 

Tubingen, den 12 Aj ril 1895, 

W E were thinkful his falling on sleep w-is ’‘sudden, 
gentle, and without pun , but wc gneved he 
should have ldft us so soon 

Julius I othar Mtytr was bom at Vartl in Oldenburg, 
on August 19, 1830 After completing his school course 
in the Gymnasium, he studied in the University of Zurich 
from 1851 to 1853, then it Wurzburg from 1853 to 1854 , 
from Wurzburg he went to Heidelberg, where he remained 
till the autumn of 1856, tnd from thence he migrated 
to Komgsbcrg, where he remained until Faster 1858 
Meyer’s original intention was to devote himself to 
medicine, and he graduited as Doctor in Medicine at 
Wurzburg on bebruiry 24 1854 At Heidelberg he 
came under the influem e of Bunsen, and his work became 
more and more rhemicil At Kbnigsbcrg his studies 
were devoted mainly to mathem iticil physics under the 
guidance of F Neumann In 1858 he took the degree of 
PhD it Breslau and on I ebniary 21 1859, he re 
ctivcd leave to tench chc nnstiy and physics From 1859 
to i860 Meyer was in ehtrgc of the chemical laboritory 
of the Physiological Institute it Breslau In 1866 he was 
called to the Royal I russi in rerstakudi mu it F bcrswalde, 
where he remained until 1868 when he went to the 
rolytreknikum it Cnrlsruhe In 1876 Prof I ittig was 
called from Tubingen to the University of Strassburg, 
and I othar Meyer was appointed to fill the vacancy at 
Tubingen 

He had nearly completed twenty >cnrs work it 
Tubingen when the summons c imt Cerebi »1 apoplexy 
stopped his labours, on April 11 of this year, ind, 
plotilich, san/t, uttd scAmtrslis he passed 

It was while teaching chemistry and physirs at Breslau 
that Meyer published the first edition of the work on 
which his reputition as a philosophical chemist chiefly 
rests ‘ Die Modemcn Theonen aer Chemic appeared 
in 1864 A second edition was published in 1S73 and 
since that time have appeared a third, fourth, and fifth 
edition At the time of nis dt ith Meyer was engaged in 
the preparation of a sixth edition, which he intended to 

g ibltsh in three, more or less independent, parts An 
nglish translation of the fifth edition, by Messrs Bedson 
ana Williams, appeared tn 1888 In 1883 Profc Meyer 
and Seubert recalculated the atomic weights of the 
elements from the original data, and laid all chemists 
under a debt of grititude by publishing their results, under 
the title “Die Atomgewichte der Elemente aus den 
Onginalzahlen neu bereehnet ’ 

Lothar Meyer was one of the earliest investigators of 
the relations between the properties and the atomic 
weights of the elements In the first edition of his 
“Modemen Theonen (published in 1864) he traced 
relations between the atomic weights and the chemical 
values of the elements and in December 1869 appeared 
a memoir by him entitled “Die Natur der chemischen 
Elemente tls Funktion ihrer Atomgewichte,’ wherein he 
arranged the elements in order of atomic weights, in a 
single table, and indicated the penodic character of the 
dependence of properties on atomic weights 
The clear enunciation, and the appTic ition m detail, 
of the most far reaching generalisation that has been 
made in chemistry since the work of Dalton, must, un¬ 
doubtedly, be credited to thpt great chemist Mendelfieff 
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but, nevertheless, a puusd of the controversy between 
Mendeldtff and Meyer shows, I think, that Meyer arrived 
at the fundamental conception of the periodic law in 
dependently of Mendelfeff Those who are interested 
in such ontroversies will find papers by Mendelfeff and 
Meyer n Renckte mh pp 3J9» >796, 2043 [1880] 

In h s discourse to the German Chemical Society on 
Ma> 29 1893, Uebcr den Vortrag der unorearuschen 
Chemit nach dem naturlichen Systeme der Elemente, 
Meyer quotes the words which Laurent had used fifty 
jeirs htfore concerning organic chemistry, and applies 
them tc the teaching of inorganic chemistry at the presen 
time que Torbitratrt y Ann* tarn partake If these 
words cm be applied to the teaching of inorganic and 
general chemistry today, how much more fully and 
literally were they applicable at the time when the first 
edition of Meyers “ Die Modemen fheonen appeared 
thirty years ago' I hit book has probably done more 
than iny other publication within the twenty yetrs after 
1864 to advance the study of comparative chemistry its 
influence on the conception of chemistry is an accurate 
and orderly body of facts and principles has been very 
gteat ind has been wholly gooa The labour bestowed 
on the prep nation of the first edition of the ‘ Modem 
rheories must have been immense The author speaks 
in his preface of rewriting the MS three times It is 
true th it thirty years ago physical chemistry was practi 
cally non existent, that the facts of organic chemistry 
could be mastered and held by 1 man w ith an ordinary 
memory and that one might be a chemist without first 
being a mithematical physicist Hut it is also true thit 
the nets of inorganic chemistry had not been coordinated 
by the luminous conception of the periodic law, that 
there was 1 lack of clearness in the notions of most 
chemists about the structure of organic compounds—for 
kelcule had not yet made his famous ride on the top of 
the Clapham omnibus—and that the many isolated facts 
regarding the influence of temperature time and the 
masses of the reacting bodies, on chemical changes had 
not been gathered together and illuminated by the law of 
mass action and the conceptions arising from the appli 
cations of this law It was then that Die Modemen 
Theoncn appeared and at once a flood of light was 
thrown on the whole domain of chemic tl science Old 
problems were made clear and new problems were 
suggested Chemistry entered on its modern phase 

As the study of comparative chemistry progressed 
—a study which was introduced by the enunciation of 
the periodic law—it became necessary to know with 
accuracy the analytical bases whereon rested the values 
accepted for the atomic weights of the elements Hence 
Lothar Meyer was induced to devote a large amount of 
labour to the somewhat thankless task of recalculating 
these values the result of this work, earned out with 
the help of his colleague Prof Seubert, appeared in 1883 
This work received additional value from the feet that 
it appeared almost at the same time as Clarkes ‘Ke 
calculation of the Atomic Weights Every worker in 
this department has the data of all previous workers 
brought to his hand, and presented in the most manage 
able form 

Besides these two treatises bearing on general 
chemistry, Lothar Meyer was an investigator in the 
sphere of experimental chemistry He has published 
memoirs on subjects in almost every branch of the 
science, on the atomic weight of beryllium, on determi 
nations of vapour densities, on the combustion of carbon 
monoxide, on the preparation of hydnodic acid, on the 
traaspuA&on gases, on various organic compounds, 
and on other matters , 

A great chemist has passed away from us his work 
remains, and that work will ever be held in remembrance 

M M Pattison Muir 
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NOTES 

TiiS Institute of trance has decided to sobot subecnptlo 
for the erection of a statue to Lavonter at Pan* It la intende 
to make the appexl an international one so that all admirer* of 
Lavoisier may do honour to the memory of one of the creators 
of modern science Subscriptions may be sent to the Treasurer 
of the Committee for the Lavoisier Memorial 559001 det Grands 
Augustins, Paris. 

The centenary of the Institute of France It to be celebrated 
next October The Ttmtt states that on the 14th of that month 
the foreign representatives invited to the celebration will be 
received and the Minister of Fducation will hold a reception 
On the following day M Faure will attend a ceremony at the 
Sorbonne, and s banquet will be held There wall also be a 
dramatic entertainment and a reception at the fclysfe Chantilly, 
the future property of the Institute will be visited on the 37th, 
by permission of the Due d Aumalt 

Li verpooi determined that the visit of the British Association 
in 1896 shall In. 1 success has taken time by the forelock At 
an influential meet ng held in the Town Hall last week, it was 
annr unced that an executive working committee had been ap 
pointed thoroughly representative of the inhabitants of Liverpool 
and the neighborhood The Chairman n the Right Hon the 
Lord Mayor of I iverj 00) the Vjct Chairmen are Sir W B 
F irwood and Mr E K Muxpratt the Hon Treasurer 
Reginald Bushel! and the Hon Secretaries Prof W A, 
Herdman F R S Mr J C Th impxon and Mr W F 
Wilhnk The meeting was very enthusiastic, and the key 

note running thrmgh the various speeches was to the effect that 
the welcome exlinde 1 to the members of the British Association 
should not in any brection be allowed to compare unfavourably 
with that at the meeting at Manchester in 1887 which in the 
matter of subscriptions at present holds the record From the 
sh irt statement made by the Hon Treasurer, this hope seems 
likely to be realised Without making any public appeal for 
fends but simply putting the matter before a few of his more 
influential friends the Hon Treasurer was able to make the 
gratifying statement that no less than ^1350 had been Sub 
scribed The Committee preferred a subscription list to a 
guarantee fund an 1 m this they are no doubt well advised 
A d nor however is not entitled to any privileges a* a member 
of the British Association, by reason of hit sufaecnptioa, bat to 
every subscriber of £lQ a members ticket or two associate 
tickets will be given and one associate ticket to subscribers of 
£5 With this early start, Liverpool ought to have no difficulty 
in raising the £sooo which Sir W Forwood regards as the 
minimum sum required for a successful and record meeting 

This year’s converssnoae of the Society of Arts will be held 
in the South Kensington Museum on Wednesday evening, 
June 19 

D* Thorne Thorne, C B , F R S , has been appointed a 
member of the General Medical Council for five years, in {dace 
of Sir John Simon, resigned 

Mr Cbori s Murray has been appointed Keeper of Botany 
in the Bntuh Museum, in succession to Mr Canuthers, who 
retires on superannuation 

The death is announced of Dr H F C Orgborn, well 
known for his work m connection with the orgarusation and 
development of the Forest Department of India. He was for 
some yean president of the Royal Scottish Aiboncnltnral 
Society, and ex a miner in forestry to the Highland Society. He 
also took a leading part in the founding of the fores tr y lecture¬ 
ship in the University of Edinburgh 
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Th* munificent pft made by Mr Seth Low. « Mayor of 
Brooklyn, and now President of Cohanbie College, to that 
college, at a meeting of the trustees a few day* ago, placet him 
in the front rank of the wodd's benefccton One million dollan 
for a library building, twelve acholanhipa for Columbia College 
for Brooklyn boyi, and twelve to Barnard College for Brooklyn 
girl*, eight university scholarships and a unlverrity fellowship, 
make a hat of gifts rarely equalled At the same meeting, Mr 
C Schermerbom presented 300,000 dollan foe a new build 
mg Then the Townsend library, a complete compilation 
of all the printed matter relating to the American Civil War, in 
eighty nine volumes of 600 pages each, larger than an ordinary 
ledger, which was began sue months before the war, and is the 
result of thirty three yean of unceasing labour by Thomas S 
Townsend, was formally presented to the college, together with 
an encyclopaedia of reference to it, and 4000 dollars to complete 
the encyclopaedia 

Tut trustees at the same meeting, following the recommends 
tied made by the National Academy of Sciences at their recent 
meeting, awarded die Barnard medal to Lord Rayleigh for the 
discovery of argon This gold medal which has a value of 200 
dollars, it awarded every five years to the investigator who 
makes within the preceding five years the most valuable dls 
covery in physics or astronomy, m accordance with the will of 
President F A P Barnard, who died in 1889, and was the 
immediate predecessor of Mr Seth Low 
Th* Brooklyn Institute has just sustained a great loss in the 
retirement of General John B Woodward, who has been prew 
dent for eighteen years, covering the entire epoch of the great 
development and expansion of the Institute He will be sue 
cceded by Mr A Augustus Healy 
Si* Wii 1 iam Dawson has sent us a punted statement, in 
which he traverses the arguments against tjhe organic nature of 
Assam Canodtnte, brought forward by Dr J W Gregory and 
Prof Johnston Lavis, in a recent paper entitled “ Eozoonal 
Structure of the Ejected Blocks of Monte Somma, noted in 
our issue of January 10 (p *51) He states a number of facts 
which indicate “that the specimens of Eoaooo found in the 
Laurentun limestone of Canada in no respect resemble m their 
associations and mode of occurrence the banded forms from 
Mount Somma described in the paper in question 
A STBONt, earthquake disturbance of about five seconds’ 
duration occurred at Florence at nine o clock on the evening of 
Saturday hut, and was felt at Bologna four minutes earlier 
Two boon later another shock was felt Many of the houses in 
Florence were injured by the movements, but the damage ap 
pears to have been greater in the surrounding villages—Greasma, 
Lapaggi, and San Martino, where the church was destroyed 
At Oresxo the earthquake is said to have lasted ten seconds, and 
there ware two distinct shocks at Siena The movement was 
strongly marked at Parma, and to a lev degree at Pisa and 
Placentia Reuter 1 ! correspondent at Spoleto reports that severe 
shocks were also felt there on Monday evening 
A GUrutAL meeting of the Federated Institution of Mining 
Engineer* will be held in London on Thursday, May 30, and on 
Friday, May 31 The presidential address will be given by Mr 
W. N Atkinson on the Thursday The papers to be read on 
the asm* day are —Notes on bauxite m County Antrim, Ac , 
and its uses, by Mr George G Blackwell, rempling, by Mr 1 
Clarkson, blasting explosives, by Prof Vivian B Lewes, and the 
gold nulling process at Pestarena, by Mr A. G Charieton At 
the meeting on May 31 the following paperi will be read, or taken 
aa read —Remarks on the banket formation of Johannesburg, 
Transvaal, by Mr A, R Sawyer; the companion of the extinctive 
atmospheres produced by various flames and by respiration, by 
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Prof Frank Clowes the composition of the limiting explosive 
mixtures of vinous gases with air, by Prof Frank Oodrea the 
mineral oils of Lower Etaaas, by Dr L. van WervSlt* , copper 
mnnng m India by Mr Robert Oates, the recent magnetic 
survey of the Umtui Kingdom, by Prof A. W Rtoker the 
MacArthur Forrest process by Mr John McConnell 

IN consequence of the renewed attacks upon the Conservators 
of Epprag Forest, another large and influential meeting of the 
Essex Field Chib was held on Saturday last, under the conductor- 
ship of Mr Edward birth Buxton Prof Boulger, Prof 
MekioU, and the hon secretaries More than loo members 
and visitors were present among them being many residents in 
the distinct and lovers of the konst aa well as such well known 
experts as Prof W R k idler of Coopers Hill and Mr Angus 
D Webster The districts visited were those about which 
complaints had been made by a certain class of newspaper 
correspondents, viz Bury Wood the so called Clay Rife and 
Monk Wood Beyond a few personal discussions between the 
conductors and experts and one or two of those who bad been 
entidamg the action of the Conservators, no public ventilation of 
views wss permitted as the conductors were (f oprni n that a 
mere inspection of the places named would enable the members 
and their friends to form thur own conclusions The party 
assembled at the King’s Oak at High Beach for tea after which 
an ordinary meeting of the Club was held the 1 resident Mr 
David Howard taking the chair Mr E N Buxton explained 
a scheme which he had been carrying out for the pur[ ose of 
affording protection to the lards of the k orest district By en 
listing the sympathies and securing the co operation of the 
•urrounding landowners he had succeeded in obtaining a pro 
mist that a total area of some 30,000 acres including the 6000 
acres of forest should constitute a sanctuary within which no 
rare or interesting birds should be destroyed The I resident 
indicated that such an organisation as the Essex kield Club was 
well calculated to enforce by example and precept the lesuability 
of protecting both animals and plants. Mr k C Could, in 
reply to those correspondents who had stated that the 1 ir Is were 
becoming rarer in Fpjnng konst said that this was quite ton 
trary to the Acts. Birds were never so plentiful in the k orest 
as they had been during the past few years, and Mr ( o Id gave 
a list of species which had been observed by his son in the course 
of one day After tea the party proceeded to the more northern 
part of the Forest, and inspected k pping Thicks Mth ugh n > 
formal division on the question of the management >f the k orest 
was taken, the majority could not help expressing their siraim 
tion at the skill and judgment with which this year s thinnings 
had been effected Many of those present also expressed some 
anxiety that the Conservators might be influenced bj the news 
paper correspondence and allow the konst to degenerate by 
acceding to the request recently made by a deputation t > the 
Committee that no further thinning should be all we 1 for a 
period of five years 

A si ell of very cold weather for the time of ye r was ex 
penenced last week over the entire area of the lint sh Isles, 
owing to a depression which at life tune of our last issue lay 
over Denmark, and caused strong gales from north and n jrth 
west over the North Sea The temperature fell about 30“ over 
the inland parts of England while snow and had were reported 
from many places On several nights the sheltered therm meter 
fell to within a few degrees of the freezing point and actually 
reached it m the east and west of Scotland, on the morning of 
the 17th instant, while the highest day readings have in many 
parts foiled to reach 30 , a temperature which is fully 10 below 
the average During the first part at the present week a 
depression which had spread westwards from Germuiy caused 
a continuation of cold, gloomy weather over our islands 






Some jcju ago the desirability of publishing the observations 
made by the late J Allan Hioun at Treraadmm, in Southern 
India, for over twelve jeirs, was brought before the Royal 
Society of London by the Royal Society of Edinburgh, and the 
records were deposited at the Meteorological Office for safe 
keeping The Meteorological Council subsequently drew the 
attention ot the Royal Society to the aobject, and that body in 
ducal the Indian authorities to render this valuable material 
accessible to scientific men, the remit betng that the Meteoro¬ 
logical Department of India has just published the barometrical 
and thermometries! observations m vol vu. of their Memoirs 
The publication contains the hourly observations and means 
from January 1853 to December 1864, with the exception of 
Sundays, on which no observations were taken. The whole of 
the original entries have been carefully examined for clerical 
errors, under the superintendence of Mr J Elwt, the Govern¬ 
ment Meteorological Reporter, and we gather from the preface 
that a discussion of the results will eventually be carried out. 

A Most eloquent appeal for the wider diffusion of a know 
ledge of sanitary matters has been recently made by Dr Carlo 
Ruata, Professor at the University of Perugia, in his introductory 
address to a course of lectures on the duties of sanitation 
Efficient sanitation, urges Dr Kuata, may justly be demanded 
as a nght by the individual from the State, but, at the same time, 
each individual must be adequately impressed with his duties 
and responsibilities to other members of society in the proper 
conduct of sanitary matters It is pointed out how much may 
lie, and has been, done liy judicious legislation and enlightened 
public opinion in rerent years, but Dr Ruata would insist upon 
more vigorous measures, and upon a knowledge of the principles 
of hygiene being rendered compulsory in systems of education 
Ignorance and lack of all sense of responsibility is only loo 
frequently to blame for the generation and spread of disease, and 
Dr Ruata’s appeal, that proper hygienic conduct shouM be in 
lasted upon as the serious duty which one member of society owes 
to another is fully justified Df Ruata is confident that with 
improved hygienic conditions society will benefit not only 
physically but morally , but whether it will bring about the 
utopian state sketched by the lecturer in his sanguine peroration, 

A report, by Mr P G Cralgie, on the agricultural experiment 
stations and agricultural colleges m the United States, just pub 
lished as a Parliamentary Paper, should be seen by every one 
interested in agricultural education and .research It appears 
that, at the present day, upwards of three score collegiate institu 
tlons are engaged in the United States wholly or partly in 
agricultural toaching, and, according to the statistics collected 
and published for 1892, they enjoy an aggregate revenue of 
,£689,000, practically one half of which was granted by the 
Federal Government, while ,£213,000 is added by the several 
States, minor aid being rendered by ,£40,000 which came from 
fees, and by the benevolence of local committees or private 
individuals, while the remainder was raised by the sale of farm 
produce or miscellaneous receipts. The number of separate 
experiment stations is fifty four, of which forty eight receive 
subvfcntions from the Federal Government out of national funds, 
the uniform grant betng roughly ^3000 to each station Accord 
mg to the returns published of the revenue of these stations in 
1892, upwards of a million dollars, or roughly ,£200,000, u 
available as annual revenue, the Federal Government finding 
,£140,000, and the grants of the States reaching rather more 
than /30,00a 

Mr. CRAIuigji report bears oat his conclusion that “great 
and practical energy u being directed to the discovery of the 
best means of extending the field of agricultural and horticultural 
knowledge. ,It shoald not be overlooked that side by side with 
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the growth of local stations a very extensive develMgtent of the 
scientific staff engaged'.* the special Inquiries of The Federal 
Department at Washington ha* taken place in the last ten 
years. The American Government Seems willing to face any 
cost to the community that promises the better to equip the 
farmer with a knowledge of hi* business The authorities teem 
assured that In indicating methods of profitable production, and 
still more by the careful perfecting of the pnoduce of die vast 
lands of the Republic, in whatever directions of extensive or 
of intensive culture the economic circumstances of the moment 
may prescribe, they are providing a solid means of advancing 
the well betng of the nation as a whole.” 

A fresh addition to periodical literature is the Journal of the 
South Eastern Agruultural College, Wye, Kent, which Is to 
be published three times a year, and is intended to be a brief 
record of the history of the college from term to term, and to 
announce the results of investigations and experiments conducted 
by the college or members of its staff, together with other observe 
tions that may seem of interest to the agriculture of the counties of 
Kent and Surrey The first number contains a description, with a 
plan, of the Sum attached to the college, together with an 
account of the dairy school, of the water supply of the college, 
and of the field 1 xpenments which arc being instituted Mr 
i V Theobald’s notes on poultry parasites would appear to 
open out an instructive field of inquiry Mr J Percival gives 
an abstract of a pajwr, already publubed, relating to eelworras in 
hop plants, their ranges resulting In the condition of the plants 
known as “nettle headed " The nematode HeteroeUru Schachtu 
attacks so many kinds of plants, that its presence in hops was 
quite to be looked for No reference seems to be mode to the 
value which hop growers set upon rape as a “ trap-plant ” for 
enticing the cel worms away from the infested crop. If future 
numbers are as attractive as this one, the publication is likely 
to prove acceptable to those in whose interest it is issued 

In a recent number of the Hulletm Geol Sot Amenta, Messrs 
G K. Gilbert and 1- P Gulliver give an interesting account of 
the remarkable “ tepee buttes " that occur abundantly m the 
neighbourhood of Pueblo, Colorado Using the term “ butte ” 
to denote sleep-sided hills with narrow summits, which may be 
of very various origin^ the authors mention the various types of 
buttes (volcanic necks, geyser deposits, See ), and discuss this 
particular form They are low hills, less than twenty feet in 
height, that owe their origin to the resistance to denudation of 
peculiar vertical masses of limestone occurring m the shales of the 
Pierre senes (Upper Cretaceous). The limestone is composed of 
shells, chiefly of Lutma and Inoceramus, united by a matrix of 
shell fragments, foramimfcra and clay This structure of the 
limestone, in comparison with that of the calcareous concretions 
that occur normally throughout the shale, negatives its con 
cretionary origin, nor does it resemble the spring-deposited 
muses of limestone known elsewhere It is concluded that 
particular local conditions determined the establishment of 
colonies of Mollusca that continued for generations at these spots, 
though what these conditions may have been it is not easy to 
explain Attention is called to the description, by Dr Bell, of 
st nuh ar limestone masses in Devonian shales in Himifa 
The motion of a pianoforte wire when struck hu been investi 
gated by Herr W Kaufmaqn, whose paper on the subject in 
iVutltmann's AnneUen is accompanied by a set of very interesting 
photographic records, obtained by a modification of the method 
invented by Raps and Rrigar-MenreL By vibrating the Wirt in 
front of a luminous sht, and throwing the image of it upon sensitive 
paper rotating upon a cylinder, a white lme is traced upon a blade 
ground This line, which is due to the interruption of the 
luminous sht by the opaque wire, exhibits all the motions of the 
particular point in the wire which is crossed by the slit la 
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order to bqmgthe plane of the (lit into e«ct eninddenee with the j 
wire, an las*# of the silt, produced by * lew with the aid of the 
electric are, wee thrown upon the wire Ittett Since the hammer 
it rack the wire at the pofat photographed, the motion of the wire 
wu traced from the eery firtrt, the commencement of the vibration 
being the most interacting Rage. Hard and soft hammera were 
tried, the latter correspontfing to that* aeWally Med in the piano. 
It wu found that the donation of contact la longer with feeble 
than with hard atnking Am the force increaaea, the duration of 
contact rapidly approach* a limiting value equal to that of a 
hard hammer of eqoal weight But the practically moat im¬ 
portant resultant waa the proof that When a wire ia struck at a 
point between one seventh and one ninth ef its length, thefonda 
mental tone hat a maximum, and the harmonica—especially the 
third—are very feeble. Hence a wire thus struck gives its 
strongest and richest tone This feet is acted upon by piano- 
builders, but is not explained by suppoaing that the nodes of the 
higher harmonica are struck, thus preventing their being heard. 
They are heard, but ore outweighed by the more harmonious 
ones. 


An interesting paper on the magnetisation of iron in very 
weak fields, by W Schmidt, appears in the current number of 
Wiedemann's AnnaCtn. The author uses the magnetometer 
method slightly modified, a compensating cosl being placed on the 
opposite side of the magnetometer to the magnetising coil The 
effect of the iron under investigation on the magnetometer 
needle is compensated by passing s knosrn current through an 
independent coil of large radius, so that the method is a 
“rero” one A Duprex-d’Arsonval galvanometer was used to 
measure the current, its constant being determined by means 
of standard Clark cells. The samples of iron and steel under 
investigation had the form of ellipsoids, the semi minor axis 
being 3 rt m. and the semi major axis 300 tn.tn. for one set of 
experiments, and 150 m.m. for the other The curves obtained 
for icon and steel show that for fields np to 0-06 C G S units 
the susceptibility is constant, thus confirming Lord Rayleigh’s 
results As the magnetising field increases between 0*06 and 
o 4 units, the curve giving the relation between the magnetising 
force and the susceptibility is a straight line. The author 
sums up the results of his experiments as follows —Steel 
follows weak magnetising forces more quickly than iron The 
susceptibility of soft steel is for small magnetising forces 
greater than that of Iron. Thus for fields less than o 06 C.G S. 
unit the susceptibility of soft steel is to that of Iron m the ratio 
pf 4 to 3 tor magnetising fields of about I unit the sus 
ceptibihty of the two is about the same, while for greater 
field strengths the susceptibility of iron is greater than that of 
steel. The limits within which the susceptibility remains constant 
vary considerably for different samples, but the author considers 
that 0*06 CGS unit may be taken as the upper limit with 
sufficient accuracy for moat purposes. 


The May number of the Irtsh Naturalise well sustains the 
refutation for utility and general interest which has been ob¬ 
tained hy this periodical. Mr R. M Barrington gives an 
interesting sketch of the career and writings of the late Mr A. G 
More, a naturalist of unusual versatility, who baa contributed 
greatly to our knowledge of Irish Natural History Mr Robert 
Warren writes on the Breeding Birds of Loughs Conn, Cam, 
and Mask. Dr R. Hanitsch gives a brief but valuable account 
of the Fresh water Sponges of Ireland. The distribution of 
these forma presents certain features of peculiar interest The 
eastern part of the island possesses only common European 
forms, whereas time out of the four species found along the west 
coast prove to be American. It is pouted out that the forma 
tioo of gemmufes gives to the SpongiUi&e more favourable 
ch a nces of dispersal than are enjoyed by most other, a ni m als. 
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Mr’Clement Rent has examined a sample of mail from winch 
skeletons of the Irish elk had been obtained, and finds that it 
consists largely of Chara and Potameg Uo n. Ha> offers on in 
gen loos suggestion to explain the occurrence of skeletons of Cervus 
megoceros In deposits of Chara marl. Those familiar with pools 
containing Chara will lit well aware of the appearance of 
shallowness, and of a solid floor, which is so deceptive. The 
plants grow to a depth of several feet, but appear to form a carpet 
of turf just below the surface of the pools j any animal treading 
on this turf would immediately plunge head foremost into the 
water, and in the ease of the elk the antlers would almost in 
evitably become entangled among the stems of Chara and other 
still tougher pond weeds. This entanglement theory accounts 
very well for the fact that the remains of stags are fire more 
abundant than those of hinds. , 

A photograph of the late Prof J D Dana, taken about six 
weeks before his death, is reproduced in the current number of 
the American Journal of Science, together with a fall bio¬ 
graphical notice, and a list of hu works. 

The “Year Book of Scientific and Learned Societies” in 
Great Britain and Ireland, the twelfth annual issue of which has 
just been published by Messrs. C Griffin and Co., it undoubtedly 
a very useful handbook of reference. A general idea of the 
progress of scienpe during the past year can be obtained from 
the lists of papers subjoined to the designations of the various 
societies 

In the Michigan Mining School theoretical knowledge seems 
to be well combined with practical training We notice in the 
Calendar, just received, that the elements of astronomy is one of 
thq subjects in which all students are examined for entrance into 
the School. The course of instruction is arranged so that a good 
foundation is given in the principles of science, and experience 
and practice arc obtained m every subject taught. 

The new editions received during the past week in 
elude the first volume of the British Museum “Catalogue 
of Fishes," containing the Centrarchidx, Perddae, and Ser 
ranidee (port), by Mr G A. Boulenger, F R.S When the 
first edition of the work was published, in 1859, the Museum 
collection of fishes comprised 39,375 specimens. The additions 
since that date hate brought the collection up to twice its 
dimensions at the time when the original catalogue was compiled 
The need for revision will, therefore, be fully understood In the 
volume which begins the publication of the new edition of the 
catalogue, Mr Boulenger confers a benefit upon ichthyologists by 
omitting seventy six imperfectly or incorrectly characterised 
species. The result of this is that, though many new species 
are included, the present volume contains only fifty-eight more 
recognised species than the original one. Mr Boulenger s list 
gives 375 species, of which 361 are now represented in the British 
Museum collection, by 3353 specimens. 

New editions of two technical manuals have reached us 
from Messrs. Whittaker and Co. One of these is “ Electricity 
in our Houses and Workshops,”* an admirable handbook by Mr 
S F Walker, in which the every-day working of common forms 
of electrical apparatus is simply described “The Practical 
Telephone Handbook,” by Mr Joseph Poole, which is now 
issued in an enlarged form, should prove of increased value to all 
interested in the methods of telephone working A new and 
enlarged edition (the fourth) of Balfour Stewart’s “ Lessons in 
Elementary Physics ” has been published by Messrs. M ac m illan 
and Co. In this volume we have a treatise in which the whole 
domain of physics is covered, and which is so arranged that the 
ceMMctmns between the various branches of the subject are cfaariy 
brought before the student. Though a quart* of a century old, 
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if the book is brought inti hne with modem phyttc* from tune 
to tune, it will commend succere for man? yearn to come 
Wild Nature won by Kind net* " (Fisher Unwin), has attained 
the enunence of a sixth edition Mrs Brightwen's pleasantly 
written papers on natural history subjects are evidently apprises 
ated by a large public. Three books by Prof S Cooke, of the 
College of Science, Poona published by Messrs. George Bell and 
Sons, have alto been received They are “First Principles of 
Astronomy (fifth edition), “ First Puna pies of Chemistry ° 
(sixth edition), and 1 Test Tables for Qualitative Analyse" 
(third edition ) 

Thb synthesis of caffeine is the subject of a short commuiucav 
tain to the Berlin Academy by Emil Fischer and Lorenc Ach 
(Sittb Kims Prtwt Akad tVus Btrhn, xiv p 261) By 
the condensation of dimethyl urea and malonic amd the *ub 
stance CO (NMe CO), CH, is obtained The mtroao denva 
Uve, CO (NMe CO), CH NO u reduced to dimethyluramil, 
CO (NMe CO), CH NH„ whence dunethylpaeudounc acid, 
CO (NMe CO), CH NH CO NH* u produced By abstrac 
tion of the elements of water with oxalic acid, dimethylunc aad 
n formed Thu substance u converted into theophylline, an 
uomcndc of theobromine, of the formula 

K NMeCH C NIK 

/ >co 

NMe . C N-^ 

Thence caffeine, 

^NMeCH C NMe. 

co< / 'co, 

'NMe . C N^ 

u obtained by the ordinary methyl xxlule reaction As this u 
the first synthesis of caffeine details of the methods used will be 
looked forward to with considerable interest 

Thx observation by Martin Freund and Ernst Gobel, that 
thebalne u a derivative of phenanthrene (Btr 28, 7, 941) brings 
this alkaloid mto hne with morphme and codeine as instances of 
the few natural phenanthrene derivatives yet known Thebaine 
is related to dlhydrophenauthrene in the same manner at 
morphine and codeine arc connected with tetrahydrophenan 
threne 

The additions to the Zoological Society 8 Gardens dnnng the 
past week include a Vervet Monkey (Ctrcofttlucui lalandu, 9) 
from Natal, presented by Mr Alfred James, a Common 
Jackal ( Cmmjj aunui), two Bengal Foxes [Cams ImigaJtniu), a 
Jungle Cat (Fths ckaus) from India, presented by Dr John 
Anderson FRS , two Short tailed Capromys (Caprtmys 
bratkptrui) from Jamaica, presented by Mr Frank Cnndall, a 
Dorsal Squirrel ( Souths kyftfyrrkm) from Central America, 
presented by Mrs. Brett, five Squirrel like Phalangere (Btltdnts 
xttunm) from Australia, presented by the Right Hon Earl 
Cadogan K G , a Cambayan Turtle Dove (Turtwr stntgaJmns) 
from West Africa, presented by Mr C L Sutherland, a Salle s 
A mason (Ckrytetu uUla) from St Domingo, presented by 
Mr W Windsor Spnggs , a Spotted Salamander ( S m lamand ra 
mwcHjos*), European, presented by Mr E Layton Bennett, 
two Great Wallaroos (Macropm rohuhu, $ 9 ), two Agile 
Wallabies (Hulmatum tgilu) from Australia, a Blue and 
V ellow Macaw (Arm atvnmne) from South America deposited, 
two Canada Gceae (Bmuctm auuuUntu) from North America, 
two Yellowish Weaver Bods (StUgr* from Tropical 

Rcgiona, thirteen Green Luarda (, Laart* tnrtdts) from Jersey 
purchased, a Malaccan Pamkeet (Pwt&nu wuUaccentu) from 
Mikni^jtotarflpoa (CsAwmx metiama) from the Indian 
.jS’fev-Aa,* received a exchange; a Bennetts Wallaby 
* fr * ^/Vrw r i ), boro In the Gardens. 
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OUR ASTRONOMICAL COLUMN, 

Stais with Remarkable. Spectra -At those stage* of 
celestial evolution in which the temperature u low, it is mumble 
that the average condensing body will not be very bright, *0 
that the study of their spectra at these phase* of then- develop 
ment presents some difficulties Thus, the great majority of the 
atan with bright line spectra, and star* showing intense carbon 
absorption, are of low magnitudes, and because comparatively 
few were identified m the tarher surveys of stellar spectra, they 
were looked upon as ‘peculiar ’ Nevertheless, a study of these 

S r* in relation to thoke of the brighter star* indicated that 
probably represented stage* in the history of all condanamg 
ss, so that their discovery in greater numbers was only to be 
expected At Harvard College especially has the photographic 
investigation of these feint spectra been earned on, and the dia 
covery of eleven more objects with peculiar spectra has been re 
cently announced by Mr* Fleming, two of these are simply 
stated to be peculiar, three are nebula with blight lines, two 
have the F line of hydrogen bright, two appear to be bright hne 
stare of the Wolf Rayet type, ana two show carbon absorption 
In addition the apertra of eleven stare of the • Herculia type 
were found to show the F line of hydrogen bright, and this un 
felling sign of variability in this group of stare is fully subatan 
tutted by an examination of chart male* of the same region* 
(Astrtfkynccd fntmal May) In hi* observation* of the visual 
spectra of feint stare Rev T E Espm has discovered numerous, 
objects which he describes as “ remarkable ’ (Ait Mui 3386 ) 
Moat of these however appear to be of the ■ Herculw type, but 
some are apectra in which carbon absorption it predominant 
(Group VI ) The most interesting observations by Mr Espm 
are those of variable stars, and they tend to show that,'in the stare 
of Group VI , the variability is accompanied by spectroscopic 
venations which render it difficult to distinguish them from stars 
of Group II, m which the carbon fluting* are bright 
The Paws Observatory —The annual report for 1894 
indicates a high state of activity m this institution, in many 
directions betides those with which occasional published papers 
have made us frrmliar Great progress has been made with the 
star catalogs initiated by Admiral Mouchex in 1882 comprising 
350 000 oMgrvations made between 1837 and 1881 , two ad 
ditional volufees will be published during the present year, and 
the last two m 1899 a supplementary couple of volumes, dealing 
with observations made since 1881, will also be issued very shortly 
The number of meridian observations during last year amounted 
to over 18,ooo, while observations of sun, moon, and planet* 
total 455 Comets minor planets and double stars have also 
received a vast amount of attention F or the great photographic 
chart, 378 negatives were taken during the year, and the position*, 
of nearly 13,000 stare on various plates have been measured 
under the direction of Mdllc Klumpek 
The reduction of these measures was seriously commenced lit 
November, and up to the end of the year the measures of II 
plates, showing 1760 stare, were completely reduced Metcoro 
logical observations on the usual plan were continued regularly 
The magnificent work on lunar photography with the equatorial 
coudf as well as the spectroscopic researches of M Deslandres, 
have already been referred to in our column* 

THE ACTION OF LIGHT ON ANIMAL LIFE 
A LTHOUGH a number of investigations have been made on 
the action of light on bacteria, very few experiment* have 
been earned out to ascertain bow direct insolation affects 


De Rena was, we believe, the first to study this question ex 
penmen tally and he endeavoured to answer it as regard* tuber- 


ray* of the sun for five or six boon daily, whilst others were 
placed in the sunshine but instead of gtu*, wooden beset were 
used De Rena found that, whilst the guinea pigs m glass boxes 
—to which, therefore, the maximum amount <5 s unshine had 
access-died after 34 39, 53, and 89 days, those in the opaque 
wooden boxes died after no, a;, afi, andai days Thus it would 
appear that sunshine materially assisted these animals m com 
bating with tuberculous disease, foe those mdmduab deprived of 
sunshine succumbed far more rapulljr 
More recently, Dr Mai*ft* has earned out a tenet of similar 
experiments with guinea pig* inoculated, however, with cholera 
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■and typhoid bacilli respectively Various point* were investigated selection of the Ust glass, the calibration of the thermometers, 
a* to whether insolation pmtous to inoculation increased the the determmatun of the coefficients of external and internal 
animal's susceptibility to these diseases, also what was the effect pressure, and the verification of the principal points are iiilly 
of insolation on the animal after infection, and whether the same dealt with One source of error m thermometers as usually con 
results were obtained when the temperature erf the unrounding air structed, lies in the fait f the bulbs bong blown from the tubes 
during insolation was not permitted to nse The toxic properties The vaporisation of certain constituents of the glass during this 
of the cholera and typhoid broth cultures employed were care operation leads to a difference of chemical constitution between 
fully tested, and it was ascertained that the lethal dose in the the stem and the bulb This may be obviated by making the 
case of cholera procuring death m twenty four hours, was secured bulbs out of thin walled tubes of the tame kind of glass, and 
by employing cultures in the proportion of o XJ per cent of the welding them on to the stems A% regards the depression of the 
weight of the operated upon, whilst to obtain similar freezing point, it was fiund by Wiebe and Schott, of Jena, that 

results with typhoid cultures, o 40 per c6nt of the weight of the glasses containing either sodium or pota. ram, but not both, 
animal was the proportion in which they had to be used showed this after effect to the least extent r n order to render 

In the case of both cholera and typhoid it was found that the reading of temperatures accurate to within o* oca, the length 
previous exposure to sunshine increased the animals susceptibility of a degree should not be less than 6 mm , and since the length 
to these diseases, for not only did they die more rapidly when of the stem cannot conveniently exceed 60 cm , the range of 
subsequently inoculated with these cultures than the guinea pigs measurable temperature » practically limited to too* Stem 
similarly treated, exposed, however, onlytodlffased light, but they thermometers without tnamtl backs or enclosing tubes were the 
succumbed to smaller doses, and doses which did not prove fatal only ones found suitable for fint class standards When certain 
to the guinea pig* which had been previously protected from fixed points outside the scale were to be brought in this was 
sunshine When the exposure to sunshine took place after accomplished by widening out the tube above them An equal 
infection fetal results were greatly accelerated, for instead of linear division of the scale was adopted, this having great 
dying in from 15 to 34 hours they succumbed in from 3 to 5 advantages over the more of leas untrustworthy division by equal 
hours These experiments were however, open to the objection volumes For calibration, threads of mercury of different lengths 
that the accelerated lethal action through subsequent insolation were cut off from the main portion and measured with micrometer 
might be due to the higher terojierahire which necessarily microscopes viewing them both through the face and" the back of 
prevailed in boxes exposed to sunshine over those to which the stem But the threads were not cut off by local heating, 
diffused light only was admitted To dispose of this difficulty, since that is apt to produce a permanent change of capacity The 
boxes were constructed with double cases through which a small and almost microscopic bubble winch remains in every 
-current of water wns kept circulating, in the “ sunshine boxes, as thermometer was made use of It was brought to the entrance 
before, only glass was used, whilst in the "diffused light boxes of the bulb when the desired portion of the thread had been 
the outer case was made of nnc In spite, however, of these driven into the stem, and thtn a slight jerk sufficed to cut off 
precautions os regards temperature the results confirmed those the required length To facilitate this operation the bulb waa 
previously obtained the insolateU animals still exhibiting the narrowed to a neck at the entrance to the stem A* regards 
same increased susceptibility to infection from these diseases ov er pressure two feet on had to be considered The external 
the non isolated animals atmospheric pressure, and the pressure of the liquid m which it 

Dr Masella does not attempt to give any explanation of the re is immersed, tend to compress the glass vessel and to produce an 
markable results he has obtained, but we would suggest that the apparent elevation of temperature The capillary pressure of the 
action of sunshine should be tried on anti toxines It would be mercury, and its hydrostatic pressure on the other hand, tend to 

^ at interest to ascertain how the potency of these protective widen the bulb and produce an apparent coaling The first of 
outside the body was affected by exposure to sunshine, and these elements was investigated by exposing the thermometer to 
alio what result if any, isolation had on their generation within various high and low pressures in a glycerine hath, and the 
the animal system second by observing the readings when the thermometer stood 

We know that the toxic properties of, for example, tetanus horizontally and vertically respectively, at its highest measurable 
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-cultures may be entirely destroyed in from 15 to 18 hours in temperature The capillary pressure was found to be too capn- 
direct sunshine at a temperature of from 35“ to 43* C , and Roux cious to be accurately measured, but it is a negligible quantity 
and \ersra state that five hours direct insolation greatly modifies The coefficient of apparent expansion of mercury in the new 
the toxic properties of diphtheria cultures , again, Calmette has Tens glass thermometer i6>u was found to be 00001571 
found that after two weeks insolation the poison of the Naya between o* and 100° 
tnpudtcwt is completely destroyed whilst a similar exposure has _ _ _ 

of serum has not been investigated and its study should prove of UPON ElECTRICAL RE SIS TANCE 

immense interest and importance TT is well known thst the resistance (R) of a wire of bismuth, as 

The results obtained by Dt Rena with tuberculous infection 1 measured with a constant current, increases under the influence 
have a practical confirmation in the acknowledged benefit which of a magnetic field, and that this increase depends on the strength 
patients wffenng from tuberculosis derive from residence in places of the field and Us direetion with reference to the current in the 
* uch “ tk? maximum amount of sunshine may be wire If the current traversing the bismuth is oscillatory, the re 

secured On the other hand, Dr Masella a experiments leave sutance has a value O outside the magnetic field onn a field in 
us with an uncomfortable uncertainty as to the wisdom of basking which the lines of force are parallel to the wire which is less than 
m the sunshine He would have ua believe that his Investigations R If, however, the wire is perpendicular to the lines of force 
explain the greater prevalence and virulence oftyrphoid and cholera of a field greater than 6000 C G S units, the resistance O is 
(which he states as an accepted feet) in hot countries where the greater than R , the difference O- R increases from this pomt 
sun shines with greater power and more continuously Afttrall, pretty raptdly as the strength of the field increases fhese 
our smoke laden atmosphere and dreary yellow fogs may be changes are not due to alterations in the self inductor, since they 
turned to account seemingly, and die London water companies are independent of the form of the bismuth spiral This curious 
may congratulate themselves that these two water borne diseases, phenomenon has lately been examined by M I Sadoysky 
far txctutHct, may be made to yield not only to efficient purifying \ltmrHal 4 M SoctH/ Pkysuo dumu/tu dt Ruts*, xxv 1 1894,and 
processes at their hands, but that sudi an unexpected ally, ItumaieU PAniave, Apnl 1895), who sums up the results of hi* 
accordmg to Dr Masella, is to be found in the limited amount experiment* as follows (1) The difference in the resistance of 
of sunshine which Londoners can enjoy ' bismuth observed with constant or alternating currents 1* measar 

it C Fxankla kd able oatstde a magnetic field with 300 alternations per second, 

- ---- and can be detected in magnetic f ields wi th only three or four 

THE CONSTRUCTION OF STANDARD XToShS^rM 

THERMOMETERS field increases with the Increase m the frequency of the slterna 

A SERIES of important articles on the preparation sod testu* tion*, (3) the resistance which biwnuth, in a strong magnetic 
t of tf^ndard thermometers have been oonmunicated to the field, offers to an increasing current Is greater, and that to a de 


> Dr Masella, is to be found u 


fitr Imt rrn m mtmkm tM* by Dft. Peroct, Jaeger, and ; c«a*fa» current lew than the rasmsaoe for steady currents, 'lire 
Gumheh, of the Physikallsch-Technlsche Refchssnstslt The j difference between the resistance* to an Increasing and decreasing- 
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current increases with the rate of change m the strength of the 
current ^, and this difference is more marked with strong cur 
rents than with weak Thus M Sadovsky has discovered the re 
markable fact that for v mat le electnc currents the resistance of 
bismuth ihan^cs with any change in ^ or ^ where C is the 

current 1 he author mentions that the effects observed cannot 
be due to self induction or they wbvd occur when the bismuth 
is not in a magnetic field In a note on the above paper m the 
Journal dt Phyitpu M Sagnac considers what would happen 
if the same senes of experiment* were repeated with an iron 
wire A straight cylindrical iron wire becomes, when traversed 
by a current C circularly magnetised, the energy due to this 
magnetisation being, according to Kirchhoff, tkAj 1 , where k is 
the susceptibility and l the length of the wire This energy may 
possibly increase the c vefficient of self induction by lritl From 
Klemenffif s data the order of the change in the apparent resist 
ance can be calculated For weak magnetic fields in which x 
has a large value, the difleance between the value of the 
apparent resistance for steady currents and for increasing cur 
rents may amount to several hundredths of the value of the 
resistance for steady currents 

FONBRIDOL SCHOOL LABORA rOKIFS 

T HAVF often been asked t > give lome account of the labors 
A tones at Tonbridge School and as they rtpresi nt some ten 
years of pleasant lalraur on my own part, and a c insidernUe 
expenditure, joined with much sympathy and help from the 
Irovcmors of the School (the Company of Skinners) 1 feel it a 
privilege to do so 

It IS difficult to render the subject interesting to those who are 
not concerned in te irhing although as an instance of an ancient 
foundation lending itself to the most modem of claims, it may 
appeal to a wider circle I must ask t > be excused from enter 
nig upon any treatment of the well worn subject scientific 
education I ran not quite sure that it » am business of raise 
In course of time no doubt a condition of stable balance Will 
be reached, as regards the relative weight and value of the various 
school subjects Those wh) are m the thick of the fight cannot 
always tell which side is winning 
So far we have little at Tonbridge beyond the training ground 
itself, consisting of laboratories and workshops which may be 
mentioned m sequence os follows — 

Wood Workshops 
Metal Workshops 
Mechanical Laboratory. 

Physical Laboratories 
Chemical Laboratories 
hngine rooms with electnc light plant 
Biological Laboratory and Museum 
A description of these in detail is given herewith 
Wood Workshop !—These shops are well lighted and airy, 
occupying a ground space of 48 feet by 30 feet W irk benches 
to the number of sixteen, with appropriate fittings allow about 
sixty boys to work at the same time A skilled carpenter is 
always in attendance for teaching his craft and a course of 
graduated tasks are exacted before a pupil is allowed to con 
struct the shelves, boxes, coal boxes, tables, and other articles 
which form the staple produce of school shops 
Metal Workshops —The wood workshops lead on to the metal 
shop*, in use as well as in fact They are under the care of a 
practical instrument maker, and the physical laboratory owes much 
to his skill It maybe mentioned here that no physical laboratory 
can be considered complete unless it is in connection with suit 
able workshops wherein instruments may be constructed and 
repaired These shops are devised to accommodate about twenty 
boy* working together They are fitted with all the necessary 
appliances, including planing and drilling machines and six 
lathes (from 4 in centre np to 7 in ) The ground space devoted 
to metal work is 40 feet by ao feet After a course of wood 
work, boys are taught to make their own tools, forging and 
tempe r ing them themselves, to use the file properly, to turn, and 
afterwards to construct such instruments as they may haey, it 
bang always requited that a working drawing should be made 
bcfbttband The favourite o ccu pation 1* the construction of 
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Measurements, 1 e the measurements of length, mam, and time, 
and for Practical Mechanics, » < the simpler measurement* of 
forces and the conditions of equilibrium, the measurement of 
gravitation, and observations of the general properties of matter 
and the behaviour of matter under stress All the work table* 
are movable, and the walls are fitted with bracket* and boards 
for the support of model* and apparatus 
Physical Laboratory—Vast laboratory opens out from the 
Mechanical Lahorati ry and like it is well lit and lofty It 11 
43 feet long and 30 feet broad The centre of the room is fitted 
with five solid benches attached to the floor and provided with 
gas These benches ire arranged to enahle elementary classes 
to work together at the same experiment With this object, 
drawers in the benches are stocked with a large quantity of ap 
paratus which enables a class of twenty four boys to work 
together through a long senes of experiments m practical 
physics lach expenment has to be represented by at least 
twelve sets of apparatus for this purpose and some years have 
been occupied in organising this branch of work The work 
benches along the walls of the room lend thunsehrts to the more 
advanced work ui | radical physics It is needles* to say that 
here the apparatus is not twelve fold Beyond the physical 
laboratory is thi science master s private room which has a 
tendency to vhaix. itself as an advanced physical laboratory 
Chtmual laboratory —This is 1 fine room with both sky 
light and side win liws It is 45 feet long, 30 fett troad ind 
30 feet high Light lunches are fixed two abreast across the 
room allowing the greatest possible freedom of movement The 
benches are arrange 1 to admit forty eight students working to 
gether They are fitted with shelves fir reagents fixed across 
the bench, and n t lengthways whereby reaching over ones 
work is avoided and \lso a more complete vlew and control cf 
the whole room is possille for the master I ach student is pro 
vided with a most efficient draught box serving also as a support 
for the vessels he is using lhis arrangement keeps the labora 
tory thoroughly free fr m fumes in spite of ill well meant efforts 
ti the contrary on the part f pupils The shelves and draught 
boxes are removable fr m the lienches so that a clear space can 
be 1 btained when required for setting up apparatus on an exten 
sivc scale lhe wall spoil is occupied by shelves for reagents. 


shoe to which I give the name of Elementary Phyri 
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and by lead troughs fir washing up purposes By this arrange 
ment of confining the watfe- supply to the walls of the room, 
most f the ordn ary sploshing and untidiness f laboratories is 
avoided The transverse arrangement of the benches reduces to 
a minimum the walking about occasioned l>y this plan The 
cupboards and drtwers of thi.se lienches recede so that it is 
possible to sit close up to one s work A balance room 30 l»y 
15 feet leads out from the laboratory and beyond this is a large 
theatre or lecture room capable of seating alxiut 150 boys The 
balance room is provided with chemical balances and books of 
reference The lecture room has a suitably furnished lecture 
table blockl oards screen for lantern, and cases A minerals and 
chemical specimens 

Engine and EL trt Light Rooms —The electnc light being 
used fir the mam portion of the school, puts the Science Depart 
ment in possession cf valuable plant A gas engine of is ifldi 
catcd horse power and a reserve steam engine of 6 indicated 
horse power fitted with a Crosby indicator, together with 
dynamos and accumulators, give plenty of opportunity for gam 
mg a practical knowledge of electnc engineering In addition 
to this, the current obtained is most useful in providing means 
for practical work ami testing in the physical laboratory The 
eltetnc light is also used with the mirror galvanometer, to the 
great advantage of cleanliness and convenience 

Biological laboratory and Museum —It is appropriate that 
the description of this laboratory should come last it is one of 
the most rerent additions to the school, and it should un¬ 
doubtedly be the last laboratory for the schoolboy to enter 
Biology, unless it is approached through a training in physic* and 
chemistry, is not to lie considered as a suitable subject for pre 
paratorv education The roots of biological sciences must always 
be in physical and chemical ground 

The room devoted to this work is carefully planned to ensure 
the most perfect light The work benches race windows which 
come down to the level of the benches, and in the roof is fixed 
a good skylight The work benches are formed of plate glass, 
gently sloping at the back into a white glased gutter running into 
large white ware trough* or sinks Water supply is at the band 
of each worker, and the benches can he kept continually flushed 
and dean Standing away from the work bench is the small 
writing table and cupboard, Ac , of each student The arrange. 



May 23, 1895] 


NATURE 


89 


ments ire peculiar, but—I may be allowed to »y—most succew 
fill The mater part of the room, which is 40 feet long by »i 
feet wide, u> occupied by cases which contain preparation* and 
specimens under the headings of (el Form and Locomotion (fi) 1 
Alimentation, (r) Circulation and Retrsration, (rf) Nervous Syi | 
tem and Sense Organs, and lastly objects displaying the main 
lines of classification In fact, a collection modelled, both os to 
coses and modes of display, on the same hues os the admirable 
Introductory Collection of Sir William Flower at the Natural 
History Museum It is, of course, on 1 miniature scak, and it 
is not yet complete Beyond the main laboratory is a smaller 
room temporarily occupied for another purpose 
It now remains for me to xdd some attempt at a description of 
the general appearance of these laboratories In the main, one 
may say there is an an of dignity about the lofty and well pro 
portioned rooms, with their substantial and costly fitting* The 
woodwork is pitch pine topped everywhere by thick teak In 
the biological museum* the cases are of mahogany, and perfectly 
constructed Most of the teak tops of benches and tables art 
thinly cnatut with paraffin as a preservative It is still important 
that rooms devoted to scientific work in schools should be exrep 
tionally ne at and bright in appearance Indeed it may even be 


some branch of enj,imirmg with special reference to the scientific 
principles which h u I een factors m its advancement 
Twenty years xg L r I Armstrong stated that 1 f all the coal 
raised in tins country about one third was used for household 
purposes, one third 1 r generating steam, and one third for iron 
making and manufiu tin u rocesses He remarked that in the 
two fint divisions 11 k, h istc >f fuel was shameful and that with 
out carrying economy 11 extreme limits, all the effects now 
realised from the ust f ul could be obtained by an expenditure 
of half the quantity I he improvement of the steam engine is 
mainly due to an incessant attempt to diminish the waste of foe] 

T»/t 1 / ?/ r < Fngtttes m Cornwall 
Steam engineers hue lunfice to fine with the problem of 
economy for more than 1 entury (. oal was excessively dear in 
C imwall and as the 11 mis were deepened and in ire power was 
required the cost of w rkinj, increased mini usly By reducing 
fuel cost Watt save 1 the uung industry fix m extinction, and 
he adopted the plan f txhniL in payment for his engines a sum 
reckoned eouivalenl t nc third of the fiiel saved By xgree 
ment with the miners tesl were mode and the standard duty of 
x Newcomen engine wxs hxe 1 xt 7,037,000 f 1 t lbs per bushel 
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said that appearances ore at present more important than any 
thing else aa regards the value attached to the subject Manners 
muit grow to nratch the clothes We have to bear ui mind that we 
labour in the cause not of science alone but of science as an in 
■trument of school training The laboratories are all m sutit, 
whereby control is more easy, and a feeling erf organic unity 
gained Moreover, the workshops are withm touch of the labors 
tones, as 11 also the large drawing school 
tually, I may mention that all the water and waste system 
has been bud down ui direct contravention of all the best tra 
dttioos of plumbing, with the happy result that we never need the 
services of a {dumber for repairing Auud Lakl. 


THE DEVELOPMENT OF THE EXPERI¬ 
MENTAL S TUD Y OF HE A T ENGINES * 

TT was Mr Forrest’s intention that the annual lecture bearing 
* hit name should illustrate the dependence of the engineer in 
his practical professonel work an the mathematical and physical 
sciences It therefore naturally takes the form of a review of 
1 Abstractor the Jamm Forrest Lecture (Mvsrsd SI 
ef CM! Borneo. Mays by Pmf W C Unwin FR8 

NO. 1334, VOL. 52 ] 


Regular duty determinations wire made for all Watt s engines 
Cienerolly they gave a duty of 30,000,000 Whin Watt s con¬ 
nection with Cornwall ceised m 1800, the duty determ nations 
were neglected and the ingmts deteriorated 

Then Captain Joel Lean who had reorganised the machinery 
at one of the mines, and effected great eeon mues, started again 
the system of duty trials He ana his sons earned on the work, 
for many years, and pul 11 shed reports of the results of the trials 
Of these reports Hr Pole says The publication produced an 
extraordinary effect in improving the duty of the engines 
Fngineert were stimulated to emulation amongst themselves 
The practice of reporting is thought to have been attended with 
more benefit to the county thin any other single event excepting 
only the invention of the steam engine itself ' 

I shall show later that the creation of a new xnd more scien¬ 
tific system of testing by Him and his colleagues in Alsace, in 
1855, scat the starting point of a similar process of improvement 
Qutte lately there has been a revival of careful and independent 
engine testing and of the publication of the results and records 
hove been established which would have been thought impossible 

T?iTpecuB*r character of the toad against which the Cornish 
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engine * rked, the lifting of a heavy man of pump-rodt, contn 
buted t f rce the use of expensive working To work without 
shock t luge initial and gradually dmuniihtng effort *u races 
nary The extraordinary economy obtained was due probably in 
put O the special action of the steam, the Cornish engine being 
virtu'illy -1 compound engine and the admission nutate being 
protecte 1 from cooling to the conden se r , partly to the great 
effectiveness of a steam jacket in an engine which worked (lowly 
and will pauses at the end of the stroke, partly to the small 
cltanncc -uid separate admission and exhaust valves The lesson 
engineers should have learned from Cornish experience was that 
in restricted conditions high ratio* of expansion were economical 
In this rase os in others, later engineers generalised too crudely 
and cr ncluded that expansive wonting was alwajs economical 
A new scientific investigation was required to correct the error 

Experiments on Betters 

To generate steam power economically the boiler must lie 
efficient and the engine must be efficient and the conditions 
of efficiency of bo ler and engine are completely independent 
Hence the early method of Watt, in which attenti in was paid 
only to fuel used and water pumped has been replaced by a 
method of independent boiler and engine testing The lioiler 
uses coal and generates steam, the engine uses steam and 
generates power The economy of the boiler is reckoned on the 
fuel that of the engine on the steam 

Different coals at any rate the belter kinds of coal do not 
differ much in absolute calorific value l sed in boiler furnaces, 
they difter more, partly from differences of mechanical aggrega 
tion hut chiefly because the more bituminous coals require a 
huger Air supply for tolerably smokeless romhusiion than those 
which consist chiefly of fixed carbon The greater excess of ur 
involves greater chimney waste It is to test the commercial 
calorific value that 1‘rof Schroter has established in Munich a 
heat lab iratory where fuels can be tested on s large scale and 
under mlmary practical conditions of combustion The arrange 
ments permit the determination of the exact conditions must 
suitable for each furl 

An enc minus number of boiler trials have been earned out 
hut most of them are mere individual tests of very little acien 
tific value Lngineeis have been too much under the impression 
that the evaporation depended chiefly on the type or proportions 
of the boiler or the arrangement of the beating surface But 
there are no obscure or complicated actions concerned in generat 
ing steam Boilers of all types give nearly the same results 

S led only proper conditions of combustion are secured 
may differ in cost, in durability in convenience, but m 
icy they differ less than I think a commonly assumed 
The following table shows that boilers of extremely different 
types, with very different proportions of heating surface and very 
different rates of combustion and even with different coal*, have 
all reached evapontions of from II to 13 lbs of water from and 
at 212° per pound of coal — 


C2£ MLS? STpSl-r 


Mnlkeme Trials of 1839 

The earliest boiler trials earned out in a completely sous 
factory wav wait those made by the Soodtd Indust nelle of 
Mulhoute in iten The Society offered a prow to the maker of 
any boiler wW* would evaporate 1800 lb# per hour, at lb* 
per square inch pressure, and which would evaporate 9 1 lb* of 
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water, from and at 212*, per pound of Alsatian coal of not very 
good quality With the coal uted in these Inals, 130 cubic 
feet of air per pound of coal are chemically nece ss ar y lor com 
plete combustion It was found that the reduction of the air 
supply almost to this limit , and to a point at which there waa 
definitely incomplete combustion, reduced the chimney waste 
and increased the efficiency of the boiler In two special trials, 
each of a week s duration, the evaporat i on waa 9 lb* with 331 
cubic feet of air per pound, and 9 53 or 6 per cent more with 
247 cubic feet 

The determination of the air supply to a boiler is not 
altogether on easy operation An anemometer waa used in 
Alsace, and in suitable conditions it will give approximately 
accurate results In recent trials chemical analyses of samples 
of the furnace gases have been made, and the amount of air 
supplied calculated from the percentage of CO r This method 
is accurate in principle, but the mmples analysed are a very 
minute fraction of the total chimney discharge, and the samples 
may not be average samples In some trials in which this 
method has been used, there are discrepancies in the ratio of the 
chimney loss and the undetermined lorn, chiefly due to radiation 
difficult to understand Neither anemometer nor chemical 
Dialysis is suited ti serve as s means of mutating the air 
supply m the mlmary working of a boiler What is wanted is 
an instrument as easily read as a pressure gauge, and giving 

The Dasymeter 

The dasymeter invented by Messrs Siegert and Durr, of 
Munich is a fine balance in an enclosed case through which a 
current *f the furnaie gases is drawn At one end of the 
balance is a glass globe of large displacement at the other a 
brass weight An) change of density of the medium m the 
chamber disturbs the balance A finger on the balance moving 
over a graduated scale gives the amount of the alteration of 
density An air injector draws the furnace gas from the flues 
and it is filtered before entering the balance case An ingenious 
mercurial compensate r counterbalances any effect due to change 
of temperature or 1 arometnc pressure 

The das> meter u usually combined with a draught gauge, and 
an air thermometer or pyrometer in the flue is required if the 
amount of waste heat is to be calculated The dasymeter 
requires initially exceedingly delicate adjustment, and its inches 
tions must be checked from tune to time by a Bunte a burette 
It is set to read zero with pure air, and then any increase of 
densit) due to CO, is read as a percentage on the reale 
When m adjustment, it is as easy to read the percentage of 
CO, ui the furnace gases as to read the pressure on a 
pressure gauge Whtn the dasymeter 11 fitted to a boilei 
the stoker has directions to adjust the supply of air 10 that (he 
furnaces gases hsve about 12 per cent of CO| With practice 
be learns what alterations of the damper or fire door, or thick 
ness of fuel on the grate, are necessary, or whether an alteration 
of grate area is desirable After a little tune the percentage of 
CO, can be kept sery constant 

IskenteotCs Experiments on Marine Engines 
Alxwt the )ear i860, Mr Isherwood Chief Fngineer of the 
United States Nav> began a senes of systematic tests of engines 
and boilers on a very large scale, and with resource* only avail 
able in a Government establishment The trials were made 
with skill and determination, and the substantial accuracy at the 
results startling as they were has never been questioned 
All Isherwood s trials of large marine engine* showed that 
when expansion was extended beyond exceedingly small limits, 
it caused not an economy, but a waste In hu second volume 
he sums up his results as proving that when cut off is earlier 
than 0 6, or perhaps even o 7 of the stroke, the consumption of 
steam reckoned on the work done is increased Cunouth 
enough, this led him to attack the compound engine From the 
quantities in the table of experiments, be says, r < it will be seen 
how useless in point of economic gain is the preposterous sr 
rangement of steam engine known as the double cylinder, Woolf, 
or Honibiower engine . Opposed to these facts, the dedaru 

turns of interested patentees and engine builders most be dossed 
in value with those vet forth by quacks in advertisements of their 
nostrums This is from a paper dated 1865, and k m curious, 
beemtse Isherwood generally sew clearly enough the danger 
of drawing sweeping coocfunons from narrow e x pernaeotal 
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certain conditions must be obeerred to wove economy in ex 
panrave working Unfortfinately, more generally the conclusion 
was drawn that the Cornish results were not to be trusted, and 
that expensed was not eco n o m ical, and Isherwood’s own lan¬ 
guage lent authority to the leeit accurate view of hu results To 
obtain greater insight into the true action in the cylinder, and to 
find a reconciliation of the Conush and Anttncan tests, expen 
merits of a much more refined character were wanted and insight 
due to wider scientific knowledge 

Tkt Pkytual Proptrtus of Sttam —Rtgnault. 

No useful progress could be made with a theory of the steam 
engine, no acci rate reduction even could be made of the results 
of engine testa without exact determinations of the relations of 
pressure, temperature, volume, latent heat end liquid heat of 
steam It was fortunate, there for e, that about 1840 M Regnault 
obtained the means from the French Government to make a 
senes of researches on the physical properties of steam with 
splendid instrumental appliances lie wisely earned out his 
determinations over a very wide range of conditions, and spared 
no labour or trouble in attaining accuracy Regnault t results 
were of the greatest importance aa a foundation for accurate study 
of the steam engine 

Tkt Foundation cf 7 ktrmiodynanus —Carnot and Joule 

The next important step was the discovery of the equivalence 
of heat and work Joule’s investigations began with an attempt 
to improve Sturgeons magnetic engine He was so led to 
consider motive power problems from the engineer > standpoint 
as a question of duty, or of something obtained for something 
expended He ascertained the amount of electric current pro 
duced by the chemical combustion of a given amount of rrnc 
and comparing his results with those obtained in good steam 
engines, he concluded that, making the hugest allowance for 
passible imperfections of his magneto engine, it was never likely 
to be a rival in economy to the steam engine That was a negative 
I nil a useful result It closed one direction of useless endeavour 
only too likely to attract the inventor 

One of the effects of electric action which Joule noticed was 
the heating of his conductors, and it was te the measurement of 
this heating effect he next addressed himself The heat developed 
in the conductor by the electnc action due to elements com 
liming in the galvanic cell was found to be identical with that 
which would be generated by the direct combustion of the same 
elements Finally, he came to consider the relation between 
the mechanical work expended in driving a magneto electnc 
machine, and the heat developed in the external circuit of the 
machine He concluded that for 838 foot lbs expended a pound 
degree of heat was generated Later experiments corrected 
this value, but the discovery of the equivalence of heat and work, 
was made 

As early as 18x4, twenty year* before Joule’s discovery, Sadi 
Carnot, in a remarkable pamphlet on the “ Motive Power of 
Heat,’ demonstrated the fundamental principle that the amount 
of work obtainable from any given quantity of heat cannot exceed 
a quantity proportional to the fell of temperature Unfortunately 
adopting, though with hesitation, the view held in hu time that 
heat is material and indestructible as heat, he coupled with his 
true principle the false corollary that all the heat entering an 
engine u discharged in the condenser Joule, in 1845, found 
thus principle of Carnot, and looking to the corollary as es 
sential, supposed the principle itself to be false He failed to 
perceive that Carnot a principle was the essential supplement 
to hu own discovery, and that it showed why the apparent 
efficiency of the steam engine u so low It took six yean 
before Joule’s and Carnots principles were reconciled, and for 
three of them even Lord Kelvin refused to accept Joules 
discovery, because it apparently conflicted with the principle of 
Carnot 

Tkt Founders of tkt Rational Theory —Rankuit, Clausius, 
Ztuster 

The impetus given to the study of thermodynamics by the 
discovery of Joule, and the perception of the fundamental uu 
portanceof Carnot's theorem, was enormous. Heat problem! could 
now be brought out of the region of mere empirical solutions, and 
treated from the rational standpoint of an exact science, and the 
deam engine, as die most important example of heat transform 
tion, attracted at once the attention of tuenUfic men of command 
mg intellectual ability In a very few yean Rank me and 
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Ctausraafchd built up a strictly rational mathematical theory of the 
steam engine, and a little later, Zatmer earned further the analysis 
of some of the more sulwrdimte details The theory with one 
exception, to be referred to presently, took account of all the actual 
coo d itioas under which steam it used, and furnished exact rules 
for the relation of steam expended and work done for all arrange* 
menu of the actual steam engine practically adopted 

It was lust at this time that the experiment* of Isherwood 
were published, and a comparison of experimental results and 
theoretical calculations showed directly a very large discrepancy. 
The steam consumption in some Inals was 30, 40 or 50 per cent, 
more than it should have been in the assigned conditions of work* 
mg according to the ralit nal theory Some action of quit* 
governing importance had obviously been neglected in the 
theoretical analysis 

7 kt Experimental Jkeoiy —Him and Ike Alsatian S kool 

A year or two before Isherwood began his experiments, an 
Alsatian engineer, M Ilirn had discovered ind measured 
cylinder condensation 

Joules discovery attracted Hims attention, and he set to 
work in 1854 to verify by in exact engine test, whether the 
difference between the heat received by an engine and discarded 
in the condenser was the equivalent of the work done His two 
most important memoirs relating to the steam engine are a 
memoir on the utility of steam jackets in 1855 6 and another 
on the use of super heated steam m 1857 In these researches 
he devised a method of accurate engine tests, involving the 
measurement of all the quantities of heat received by or rejected 
from the engine, which, with hardly any change at all is the 
method of accurate engine testing adopted ever since Under 
hu influence and direction, engine tests were earned out in 
Alsace for many years, and the results exactly analysed It may 
be recalled that the admirable senes of engine tests the first 
tests in which the heat quantities were accurately measure 1 in 
this country which were made by Mr Mair Rumley and 
described in three pipers on 1 Independent hngine Test* in the 
Proceeding* of this Society m 1882 1885 and 1886, were trials 
carried out stnctly in accordance with Him g methods 

As with Lord Kelvin, so with Him It was the recognition 
of an apparent conflict of Joules discovery with C1 mot’s law 
which first attracted his attention It waa the attempt to 
determine whether part of the heat supplied to an engine dis¬ 
appeared as work which determined the form of his Inals His 
experiments of 1854 showed that heat in a steam motor 11 not 
only dispersed hut actually disappears, and the power I tamed u 
exactly proportional to the heat which disappears as heat to re 
appear aa motive power Some rather later and mvre careful 
expenments enabled him to verify Joules equivalent Iv the 
actual results of a large engine test to an accuracy of ib ut one 
per cent 

The disc ivery of initial condensation, and the pit < f f the 
powerful iction of a small amount of heat transmitted from the 
picket, both pointed to the lonductivity of the cylinder wall as 
the cause of the large waste of steam which the constructors of 
the rational theory had neglected The cylinder i- cooled 
during expansion, and still more during exhaust b) sn ictton 
analogous to internal radiation to the condenser Before any 
work can lie done in the next stroke, the wall has to be reheated 
by condensing fresh steam The extreme facility with which 
steam yields or abstracts steam by condensing and evaporating, 
accounted for the rapidity of the action 1 he magnitude r f tho 
condensation increases with the range of temperature 11 which 
the cylinder wall is subjected It is larger in condensing than 
in non condensing engines, and larger with high rati is of 
expansion 

Some time ago I ventured to say that there was n 1 trust¬ 
worthy engine tut which showed that the consumpti n 1 f steam 
with a jacket is greater than without the jacket I lielicve that 
is still true but undoubtedly the economy due t* the jaiket 
vanes in different ease* from 30 per cent to very nearly zero 
Roughly, the jacket is more useful with small engines than with 
huge , with slow engines than with fest engines I ut ull this 
amounts to little more than saving that tne jaiket is most 
useful in those cases where the Initial condensation is largest 
Just m proportion as the engine, whatever its type is if 
the highest cUs* and most scientific design, the jacket is less 
useful 

The jacket reduces, but it does not prevent initial con lensation. 
Him looked for some more powerfal way of heiting the 
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cylinder w ill without causing condensation , be found it in wper 
heating He constructed in 1855 a super heating apparatus in 
the flues >f the boiler at I ogelbach, which still ecists The 
experiments with super heiled steam were earned out bttween 
1855 and 1856, and showed dearly the effectiveneu of the method 
in reducing condensation Super heating came largely into use 
in the years i860 70 in this country in marine engineering the 
pnut ice having been introduced here by John Penn In every 
ease in which it was used an economy of coal was realised 
(. enerally the economy amounted to from 1 $ per cent to 30 
per cent It was ascertained that this was uni strictly to 
economy of steam, and not to the utilisation in the lxiiler of heat 
previ jusly wasted But the use of superheated steam in this 
country was gradually abandoned, partly no doulit from some 
|»actical difliculties, but chiefly I beuevt because practical 
engineers had no clear idea why super heating should produce so 
Luge an economy, and they were not indisposed to aband hi a 
complication, the action of which they could not satisfactorily 
explain t > themselves 

NopHsiblt improvement of the steam engine of which we 
have any knowledge at this moment, offers anything like so great 
a chance of important economy as the reintroduction of super 
heating and especially of super heating to at least 100 or more 
above the saturation temperature of the steam I obtained in 
Alsace on a very good 500 H 1 c impound mill engine with 
jackets and every appliance for economical working an economy 
of 15 per cent Mr Mair Kumley has fitted a super heater to a 
Babcock boiler supplying a tuple engine and his obtained an 
economy of 10 per cent In b *h cases the economy is cc momy 
of steam, and therefore is not due t > any increase of 0 nler surface 
or increase of efficiency in generating the stesm Lately Prof 
Schroter, of Munich, hiu> been experimenting with x small special 
c impound e indenting engine of only 60 I H P running at the 
moderate piston speed of 380 feet per minute and with the not 
excessive boiler pressure of 165 p >unds per square inch The 
H I cyluider is not jacketed The L P u.jacketed with receiver 
steam In this case in a tube super heater of a rather special 
construction in the uptake of the boder the steam is su|xfrheated 
to 670i* h , or nearly 300 above the saturation temperature corre 
soon ding to the pressure In two trials of six and eight hours 
duration pen ids quite long enough f ir accurate determination of 
results with so accomplished an observer as Prof Schr ter the 
consumption of steam was only 10 a pounds per I II P hour and 
the consumption of German coal of moderate qualits only 1} 
pounds per I H P hour The steam ennsumptu n is the lowest 
on record for any engine of any type or sue and is very remark 
able for so small an engine 

ComJIuI aj the koiunai and T 'xjxri nental rktmier —Zeuaer 
Htrn, ami Hallatur 

On the 'appearance of Ishcrw rod s researches in 1863 the 
diserepiney between the rational theory and the results of 
experiments was recognised l»y R intone and others But the 
conditions of cylinder condensation are so complex, that for a long 
time the more theoretical writers practically ignored both Him s 
and Ishcrw rod s results 7euner, perhaps had pushed the rational 
theory to the furthest limit of detail, and with the greatest insight 
into practical conditions But it was not till 1881 that he began 
to explicits admit the largeness and importance of the condensing 
action in the cylinder /euner then was disposed to attribute 
initial condensati in to the presence of a permanent and not 
inconsiderable mass of water in the clearance spate of the engine 
No doubt it is simpler analytically to deal with ihe thermal 
changes of the steam plus a given mass of water than with the 
thermal changes of steam, water, and a varying area of solid 
cylinder wall In opening a discussion wuh Him 111 1881, /euner 
wrote that if the presence of water in the clearance space was 
conceded, the Alsatian calculations would be greatly shaken and 
“ the enormous influence which they attributed to the cylinder 
wall would in future lie attributed m part perhaps chiefly, to the 
water in the clearance space ” He thought it conceivable that in 
certain cases the whole of the initial condensation was due to 
water in the clearance space There thus arose a rather angry 
controversy which has been summed up m the question, “ Is it 
water or iron? I do n it know that this controversy has been 

as yet completely decided, or that perhaps an absolute decision 
is podfeile I cannot help thinking that Him with the cleameta 
of view due to his experimental work, had on the whole the best 
nf the controversy, and I do not know that anything better or 
more instructive can be said than the words m which he finally 
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summed up his position “We recognise,” he said, “that the 
interpretation of the Alsatians differs from that of M /euner 
not at all m that it dimes the possible presence of water in the 
cylinder (we are not so hydrophobic), but in that it admits that 
the water, varying m quantity is pnsinted only temporarily, » 
earned away and renewed stroke bv stroke, and acts chiefly as 
the medium between the steam and the cylinder wall In the 
Alsatian esplanade n the action of the water raises the thermal 
action of the sides In Irof /euner s view, the water is per 
mxnently present and acts independently of the cylinder sides 

Ac rut Sysltmalu Exftnmtnts —Ik tHam 

It has been quite imposulde in this lecture to do more than 
select one or tw > of the most important of the experimental in 
vestigatic ns during the last fifty yean But I should not like to 
imit all reference to the two series of experiments of the late Mr 
1 W Willans Mr WiUans work is no doubt well known to 
all steam engineers and needs no detailed description How 
ever purely prtrtual the object Mr Willans had irView, his ex 
penments were m ule m the tree spirit of scientifie Research No 
trouble was too much to secure accuracy to the hut decimal 
no possible cause of error was so trivial that its investigation 
was reckoned unnecessary A few experimenters Isherwood 
(lately and kletsch and others had made experiments on a 
methodical system varying a single factor at a time Wdlans 
carried out the method of experiments m senes on a scale which 
till he proved tliat it could be done no one would have supposed 
possible There is a senes of non condensing and a series of 
condensing tmls in each there are Inals of simple compound 
and tnple ingmes and for each of these, again trials with 
initial pressure vined with expansion varied and with speed 
vaned The results tabulated in tbeclearest way form a quarry 
of scientific data but at present in the main, an unworked 
quarry I erhajis that statement will seem surprising and of 
course I am exi revving only my own view, for which 1 claim no 
infalhbdity Whit Mr Willans might have done had he been 
spared it is imp ssibli t > say He had the most active mind 
and lhc_ widest ext menu devoted perhaps at any time to the 
study of steam pr lilems 

I et me pr Itesl a strongly as (xissible again with the reserva 
lion that I am stating my personal view, against the tendency to 
su|>pose that the gnat work of Willans can be summed up in a 
so tailed Willans law or that that U* handy as it may be for 
practical steam engineers u more than a quite subordinate part 
of Willans work The Willans law is nothing more than the 
tmpincxl disruptive statement that the relation of total steam 
consumption and indicated or effective horse power can be very 
approximately expressed by a linear equation for the case of an 
unjacketed engine working with a fixed cut off further 
nothing is done in Willans’ papers to fix what is the linear 
equati in for any given engine So far as th sc pa]x.rs go, and 
until some kind >f theory taking account of initial condensation 
is discovered we can v lily find the relation of steam consumption 
and horse power f ir any given engine by making two accurate 
trials of the engine itself Willans law leaves us in regard to 
any given engine in the same position as an astronomer with a 
new comet When the comet has been observed for a sufficient 
period and same of its position* fixed a probable orbit can be 
calculated 1 he straight line law leaves tbe steam consumption 
of a new engine as unknown as the elliptic law the orbit of a new 

Willans himself says nothing whatever as to any possible 
rati >nal liasis for the Willans law He put it forward purely as 
tbe result of plotting his experiments Later, Captain Sankey 
showed that the total steam consumption of an engine working 
•diabolically with fixed ratio of expansion would also follow 
nearly but not exactly a straight line law if all clearance losses, 
radiation and exhaust waste and back pressure loss wen 
neglected 

If we assume isothermal expansion (and really so far as the 
area of the diagram is concerned, it matters little what law of ex 
pan non is assumed), it is iasy to find a formula for the total 
steam consumption nf an engine working without clearance low 
or exhaust waste I have found such a formula, and plotted the 
results both for a condensing and a non condensing engine in the 
diagram It u found that tbe hnes plotted are not exactly, 
but very nearly straight hnes That carries us a certain way, 
but it is an enormous jump to assume without examination that 
the steam waste* in the engine, amounting to from so to 50 per 
cent of the steam used, ami arising from causes of tbe most com 
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plex kind, depending on the volume of the clearance, the action 
of the cylinder wall, the Ion of the toe of the diagram the waste 
expansion between the cylinders and other causes of lot* that 
these also can be exprened as a simple linear function of the 
horse power 

Now, in the first edition of his treatise on the steam engine 
which appeared in 1878, Prof Cottenll had seriously attacked 
the problem of cylinder condensation from the theoretical side 
Prof Cottenll found it possible to give a partly nttonal, partly 
empirical formula for cylinder condensation 

But according to hu formula for unjacketed simple engines 
the initial condensation has a fixed rati 1 to the steam present at 
eut off In the diagram lines for steam present at cut off are 
given, calculated in the manner already described Above these 
has oeen set up the condensation by (ottenlls law And the 
total steam consumption at various 1 xula is then given liy a line 
very nearly straight and closely agreeing with a Willans line 
'the curves on the two diagrams agree well with Willans re 
suits, and they differ from Willans” lines in being obtained 
entirely by calculation without experimenting on the engine It 
would not be Tight to make too much of the coincidence hut I 
thought it would be interesting to show that theory and expen 
ment converge A good deal has yet to he explained but the dis 
russion m Hr if Cottenll s treatise ha* done more than anything 
else to throw light on the conditions which promote >r hinder 
cylinder condensation and on the means useful in seeunng 
economy of W( rking 

Suite 1845 punly scicntifii men scientific experimenters and 
practical engineers have all been engaged in the study of the 
steam engint I do not btktvc thit at y one 1 f the three ran 
' n engine to 


UNIVERSITY AND EDUCATIONAL 
INTFIIIGJ NCE 

CKkird \t a Congregation if the University held on Tues 
diy 31st insl the propised Statute in Decrees for Research 
w u> passed in its final form ntmvtt mtrruiuentr It only re 
mains for the Statute to be passed by Convocation and it will 

At the same meeting the addition t Statute conferring the 
title of Professor of Anthropology on Dr L B I ylor so 1 mg as 
he shall hold the office of Reader in Anthropology received the 
final sanction of Congregation \ proposal recognising \nthro 
pology as a subject for the Final llmour School of Natural 
Science was then br night forward \fter some debate the 
preamble was passed 1 Inceti 24 n n placets 16 
Cambriix e — The following is the Speech delivered by the 
Public Orator, Dr Sandys in presenting for the hontruy 
degree of Doctor in Science Mr 1 rancis ( alton F R S 
Sedcs ohm sibi notas hodie revisit alumnus noster qui fluminc 
Nilo quondam explorato et Africa Auslrali postea perlustrata 
velut alter Mercunus omnium qui inter loea deserta et inhospita 
peregnnantur adiutor et patronus cgrcgius exstibt Idem velut 
alter Aeolus, etiam ipsos ventos caebque tempestates suae pro 
vmcae audacter adiunxit Hodie vero Academiae nemora ruper 
procelbs ntmium vexata non sine misericord la contemplatua e 
frondibus nostns caducis capiti tarn senerabih coronam diu de 
bitam imponi patitur lempestalum certe in scientia lamdudum 
versatile, ventorum euraus tabuhs fklelil us olim mandavit gen 
tesque varium caeh morem praediscere docuit, laudem phil isoiho 
cuidam antiauo a Nubium choro Anstophanico quondam tnbu 
tarn uno saltern verbo mutato mentus —oi yip it txkp 7’ 

a -1-r rw> ptrtttptktytvtrmt Longura est avorum 

-agna fh ipsorum progenia continuata ab 

u cognato, virorum mstgnium exemplis 

-*■ *'* 1 --nore» tituloiqur -*- 

Hoc autem 


pologici praesidem j 
humanac mensorera 1 


n appellavenm Inter antiquos qgidetn cele 
hommem Inter recent wees a 
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Duco ail vos virum de scientia anthropologic* et meteorologies, 
proedare mentum caeli et feme irtdagatorem indefessum 
studiorum deniqui ge lgraphiconim etiam inter nosmet ijwox 
fsutorem msignem haw is< ust C,ALTON 

Lord Acfpn will delis t r his inaugural lecture as Regius Professor 
of Modem History m Ji 11 at noon 

Prof Lewis announces nrses of lectures and demonstrations 
Crystallography dun ig the Tang Vacation beginning on 


J "'tt 


rof Roy annoumes 11 rictical course in Bacteriology, to be 
given by Dr Westiro >k 11 I Dr Icarus Barlow in the Long 
Vaeation lieginmng on Jily 8 There will also be a course of 
lectures with practical w rk 11 1 Itmentiry I athol lgy beginning 


"W», 


Baker bellow ind Lecturer if St John s College, 
has been appointed University 1 eiturer in 1 ure Malt 
theplaieofDr Forsyth n w Sullenan 1 rifeswr 


A year ago a committee representing van us cducati nal 
bidles was formed, at the instance of the Assiciation of Ileul 
masters to formulate an examination syllabus on whieh t ► 
award maior scholarships fferad by County C luneils in 1 
similar bodies and tenable at places of higher eclut itic n All 
wh J know how very different are the scholarship schemes of the 
County Councils, agree that a larger degree of uniformity should 
prevail in the examinati ns held for the purpose of selecting 
candidates for the sehc larships The \ssociati in s scheme t r 
major scholarships has bem sc drawn up that only candidates 
showing ability and intelligent distinctly ill vc the average 
can be elected Candidates must nr I lit in re thm eighteen 
years of age in cast of boys and nineteen 5ears m cast of girls 
and must have passed a preliminary examinati n to test their 
general education before they can cimpete fir the sch larships 
Fhe scheme provides that the final sth lirship examination 
shall Lonsisl of three groups science commercial and literary— 
each containing i litigatory ind iptu nal subjects Iht subjects 
cf cxemulation for srienre scholarshijs have been carefully 
selected and with due cc nsuleration 11 the claims of practical 

1 hk second annual rejx-rt if the Technical education Boar 1 
of the lamdnn County Count il appears in the It hnual Id* a 
turn Gtuette A sum of nearly 415 000 was granted during the 
year covered by the report l intermediate uid secondary schools 
1 he fact that the Board has n >w vlt six hundred scholars it 
tending these schools indicates how sen lusly it is c jncemed w ith 
technical education While the questim of the Teaching 
University fer London has been in abeyance the Board has not 
been able to act upon the proposal in Mr Llewellyn Smith s 
report to contribute 4 10000 a year towards the technical 
Iqwrtments c f the University It was thought undesirable 
however to wholly abstain from helping institutions of university 
rank until the establishment of the Gresham University so a 
grant of 4t<»o was made to University C liege and 4 500 to 
rk dfnnl College The polytechnic institutes are rapidly increaa 
ing in extent and advancing m efficiency The total annual ex 
penditure of the eight institutions open last year amounted to 
about 490 000 their total number of students to over 37,000 
and their aggregate number of separate classes or coufies of 
lectures to over 1250 It is believed that the polytechnics now 
give prohably nine tenths of all the evening instruction in techno 
logical subjects m London and three fourths of the evening 
science instruction All this represents an immense advance on 
the state of things five years ago and indicate* that tha Board 
has remarkably extended the facilities for technical education 
during the two years it has been at work. 

The fourth annual report (3 voh ) of the U S Commissioner 
of Education has been received 1 he volumes provide a mine 
of information an educational methods m France, Austria 
Germany, Sweden, Switzerland, Alaska, the United States,and 
.our own country A full account is given of the character and 
development of German Universities, by Prof Paulsen, of 


__ „ rl _by a statistical review of the subject by 

Prof Coniiul, of Halle School museums in various partsof the 
world form the subject of a separate chapter There is also an 
elaborate paper m which methods of physical training are very 
fully treated. 
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SCIENTIFIC SERIALS 

Bull tin of tkt Ameruan MaiktmaticalSocuty, vol 1 No 7, 
(April 1895) —“ Ktemann and hu significance for the development 
of modern mathematics is the translation, by A Ziwet, of an 
address delivered by Prof F Klein at the general session of the 
Vcrsammlung Oeutscher Naturforscber und Aerate in Vienna, 
September 37, 1894 In it the author attempts to give an idea 
of the life work of Bernhard Kiemann, “a man who more than 
any other has exerted a determining influence on the development 
• t modem mathematics —Prof Ckyori contributes a note on 
the multiplication of sum convergent senes in which following 
up his work in a recent number of the Bulletin he further 
extends results arrived at by Pnmpheim (Math Ann \ol xxi 
PP 3*7 378) and by A Vosa (Math Ann vol xxiv pp 43 47) — 
Mr L t Dickson discusses Gergonne 1 Pile Problem \cf Ball s 
1 Recreations, pp 101-6), and potnts out one or two slight 
inaccuracies in a proof given by Dr C T Hudson in 
Edm at tonal Ttmti Reprints vol ix pp 89*91 —Prof /iwet 
gives an account of the Repertoire tnbllographique des Sciences 
Mathematiques, s e a card catalogue of mathematical literature 
which has been widely circulated amongst mathematicians 
Notes, and new publications os usual, close the number 

Bulletin dt lAcad/mu Royals d* Bslgtqtu, No 3 —On 
Chandler sformula., by F Folie The author criticises the latest 
formula enunciated by Chandler for the variation of latitude h\en 
when compared with the Stnusbuig observations, which most 
closely accord with the formula it u evident that the periods arc not 
correctly rendered 1 he constants in the formula require further 
empirical research -On the equations of the physical field by 
Ch Lagrange The form it the law of dutnhuti m of a 
quantity of matter round its centre of inertia constitutes in 
physics a principle as important as the quantity of matter itself 
<r its mass Besides the principle of eoiuentraticn there is a 
principle of direction and the latter is as m»iiortant as the former 
The uithor investigates the equations of motion m a medium 
consisting of rigid (mints and introduces the conception of axial 
matter (matt re emit] in which account is taken not only of the 
mass of 1 point but also of all the qualities depending upon the 
shape jf the mass The density of a point is simply the intensity 
of me <f the parameters determining its action but a large 
numl er of other parameters of known form remain to be eon 
sidercd The consideration of axial matter leads in a manner 
analogous to that which obtains in Kelv in s theory of the intensity 
of magnetisation to theorems upon wires plates and leaves of 
similar substance and then upon bodies made up of these 
structures—On the colour density, and surface tension of 
hydrogen peroxide, by VI Spring This substance which is 
highly explosive in the anhydrous state ha* a blue colour when 
seen in a thickness of too cm The colour resembles that of 
water but is 1 83 times as intense The density of the anhydrous 
substance is 1 4996 When 60 0445 8* of it are contained in 
loo cc uf an aqueous solution, the density is 1 3540 The surface 
tension is o 456, that of water being 1 The addition of 6 4 per 
cent water raises the surface tension by 103 5 per cent -Action 
of certain hot gases upon red phosphorus, by A J J Vande 
velde Retgers supposition that phosphamine is produced by 
passing hot hydrogen over red phosphorus is not correct Vapour 
of phosphorus is formed and earned off by the hot gas, exhibiting 
the phenomenon of spontaneous combustion on emerging into 
the air Other hot gases sudh as nitrogen, CO r CO SH, and 
dry 1IC1 gave rue to the same phenomenon 

IVtcdemann t Annaten dtr Pkyttk tend Ckemte No 4 —On 
luminescence, by Billiard Wiedemann and G C Schmidt An 
important distinction must be drawn between luminescence due to 
physical and that due to chemical causes A prolonged after 
glow makes the pretence of chemical luminescence very probable 
Thermoluminescence occurs after the body has been exposed to 
a temperature far below incandescence A phenomenon now 
called “ lyoluminesctnce ’ occurs with some substances dunng 
solution, when they have been previously exposed to strong 
light The authors show that luminescence under cathode 
rays 11 alwaysaccom^mied^Aemicalaction Muturesof cal 

brilliance under cathode rays, and, when wbsequently heated — 
On normal and anomalous dispemon of electric waves by L. 
Graetx and L Fomm The dielectric constant and the cooduc 
tivity of a body are not perfectly independent quantities but are 
connected by the constitution of the body in a manner similar to 
that ui which refraction and absorption are connected in optics 
HO. 1334, VOL. 52 ] 


—Magnetisation of iron by very small forces, by Werner Schmidt 
Steel obeys very small magnetising forces mow raradlythan mm 
The limit of proportionality between mmpietinng forces and mag 
netic moment may with practically sufficient accuracy be placed 


_ practically st_ , -._ 

field intensity of o 06 —Otto von Guericke's original at 
pump, by G Bert bold The pump in the Royal Library at 
Berlin cannot be considered at Guericke’s anginal air pump 
since the Utter was bought by the Archduke of Saxony, and 
taken to Sweden by Dr Heraeus, where it was used as late as 
1736 as a lecture instrument When last heard of, w 173a, it 
was in charge of the Professor of Mathematics at Lund — 
Remarks upon Mack s paper on the double refraction of electric 
rays by Wilhelm von Resold The different behaviour of wood 
towards electric radiation along and across the fibre may be 
shown in a variety of ways Ltchtenbergs figures on wooden 
plates cut along the fibre show an elliptical shape, like doubly 
refracting crystals A similar phenomenon is exhibited by a pUte 
of ebonite rendered anisotropic by sticking strips of tinfoil 

S arallel to each other on the other side The pr o d u ction of a 
oubly refracting rr even a circularly polarising body for electric 
rays Liy embedding conducting rods m a suitable dielectric does 
not appear to be hopeless 

T hr only article of general interest in the Hum a Gtomalt 
Bntanuo Itahano f r April » one by Dr U Bnzi on the disease 
of the vine known is brunts sure or blackening The plaamode 
found in the diseased cells of the leaves cannot he considers be 
properly referred to Plumodwjtkora as has been done by moat 
authonties hitherto It belongs to an organism which appears 
rather to present characters intermediate between the Myxomy 
cetes and the Amu Ire 


S0CIF1IFS AND ACADEMIES 

I OMION 

Chemical Society April 35 —Mr A G Vernon Harcourt, 
President m the chair —The f dlowmg papers were read - 
Action of nitroxyl in amides by W A lilden and M O 
Forster The interaction of mtroxyl chloride and amides usually 
results in the exchange of the amidogen group for an atom of 
chbuine —Acti in 1 f nitrosyl ehlonde on asparagine and aspartic 
acid formalist! of lvvorotatory chlorosuccimc acid, by W A 
lilden and B M C Marshall Asparagine and mtroxyl chloride 
interact with formation of Fevo chlorosuccimc acid —A property of 
the non luminous -itmoaphenc coal gas flame by L T Wright 
Diorthn substituted benzoic acids (l) Substituted benzoyl 
chlorides, by J J Sudborough — Diortho substituted benzoic 
acids (3) Hydrolysis of aromatic nitriles and acid amides, by 
J J Sudborough In these two papers the author describes a 
numlier of new nitro and bromo benzoyl chlorides and benzoic 
acids —Note 1 n the action of sodium ethylate on deoxybenrofn, 
by J J Sudborough When deoxybenzofn and sodium ethoxide 
ire heated together stilbene and hydroxydi benzyl arc pro 
duccd —A constituent of Persian berries by A G Perkin and 
J Geldard In addition to the substance* previously isolated 
from Roman berries the authors have obtained aqucratin dimethyl 
ether which they term rhamnaztn —Potassium mtroeoeulphate, 
by L Dis era and T Haga The potassium nitrososulphates 
by described Hantzsch and by Kaschig, seem to be identical with 
that first prepared by Peiouze —The milk of the gamoose, II , 
by II D Richmond 

May 3 —Studies on the constitutions of the tn derivatives of 
naphthalene No 10, the dichloro a naphthols and tnchloro 
naphthalenes from 3 4 dtchlorophenyl 1 lsocrotomc acid Non 
the tnchloronaphlhalene derivable from Cleves 133 
a mtrochloronaphthalenesulphomc ehlonde No 13, the tn 
chloronaphthaltne, derivable from Afen’s a mtronaphtbalene 
3 3 disulphonic ehlonde No 13, the a naphtbykunine a 3 - 
disulphonlc acid of Freund a German Patent, 37346 No 14, 
the fourteen isomeric tnchloronaphthalenes The non existence 
of a tnchloronaphlhalene melting at 75 5° the formation of 
chloro denvatives from snlphomc chlorides, by H E Armstrong 
and W P Wynne In these six papers the authors describe 
thirteen out of the fourteen possible isomeric tnehlonmaph 
thalenes together with a large number of compounds obtained 
of these halogen denvatives —The 


dunng the preparation of these halogen denvatives —The 
•ohMlties of gases m water under vmryiM pressure, by F P 
Perman Henry s law holds for chlorine, bromine, carbon 
dioxide, and hydrogen sulphide, but large deviations an observed 
With ammonia, hydrogen ehlonde, and sulphur dioxide.—The 
existence of hydrate* and of double compounds in solution 
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I‘art 1, by E P Berman From experiments 00 the pceseure of 
jases dweolved m various solutions the author concludes that 
wdltun sulphate exists in aqueous solution u the hydrate 
Ma^0 4 ,ioH,0, and that silver chlonde exists m ammoruacal 
iqueous solutions as the compound AgCl 3NH, —Derivatives of 
rbromocamphone and, by F S Kipping —Pamheptyltoluene 
ind its derivative*, by h S Kipping and O. F Russell —Note 
m the formation of a phosphate of platinum, by R E Barnett 
On passing phosphorus pentoxide vajxiur and oxygen over red 
rot platinum, a yellow phosphate insoluble in aqua 

regia, is obtained 

Linnean Society, May a —Mr C B Clarke President in 
the chair — Dr O Nordstcdt of I und Dr Rudolph Philipppi of 
Santiago, and Dr M Woronin of St Petersburg, wen. eketed 
foreign members —Mr H M Bernard showed under the micro 
icope the circumacnhed patches of seta, above and below the 
ttigmatse on the pupa of the vapourer moth (Oryfia anti /Ha ), 
The arrangement suggested a vanished notopodium just where in 
the Hexapods a dorsal branch of a par*podium ought to have 
vanished, according to the exhibitor's method of deducing the 
different groups of the Arthropods from their Annehdan sneu, 
tors, as sketched in his recent paper on the GaUodtda Mr 
L M Holmes exhibited some new Bntish Alg® from Dorset 
shire and Surrey, amongst others Uluella ccnjtutm and E to 
arfus KnnkoMt, both discovered last month at Weymouth and 
tht latter previously known only from the Baltic —Mr J t 
Halting exhibited and made remarks on a specimen of Csun/u. 1 
attorns m the rare hepatic plumage {Cuculus kopatuns, Span- 
man) recently obtained at Buhop ■ Waltham, Essex —Mr 
W T Thlselton Dyer CMC, then gave an abstract of a 
paper by the late Mr John Ball F R S , on the distribution of 
plants on the southern side of the Alps, prefaced by some account 
if the author s life, and s|>ecial work in relation to the Alpine 
flora 


Mathematical Society, Thursday May 9 —Major 1* V 
Macmihon, R A IRS President in the chair —Dr Hotwon 
IRS, made a communication on the most general solution of 

f ven degree of Laplaces equation—Prof M J M Hill 
R S , read two short notes (i) 1 property of a skew deter 
minant (a) on the geometrical meaning of a form of the ortho 
gonal transformation —Prof Greenhill, F R S , and Mr 1 I 
Dewar gave an account of results relating to the spherical 
catenary The investigations given in Nature, p 362, 
January 10, 189c, when the parameter of the associated elliptic 
integral of the third land is of the form 4 mjn, where «, is the 
imaginary period and * is an integer worked out m detail for 
M ■ 3i 4i 5> Mid 8, have been extended by Mr Dewar to the 
case* of n =» 6, 7, 9, to and 12 
In particular, when m = to the catenary is given by an 
equation of the same form as for p » 5 
| W 

(I - s») $ rn H»* + H ,* 1 + H,** + Hjs* + H 4 * + H, 

+ i(L** + L,*» + L,« + L*)^/, 

Wh T* 7 =(!-*»)(*-A)*-A*, 


• ‘a. 


model was exhibited of this spherical catenary, formed by a 
un w rapped on a terrestrial globe | and so for this appears to 
the ooh seal algebraical case, for which it is possible for/ to 
nth.—Mr. G. Hernial axhihited a set of Napier’s Bones, of 
to 1741k and explained how they wera used in cal cu latio n s, 
erring, for s feather description of them to tht Snghth 
NO. 1334 , VOL. 52 ] 


CycMtdw —The f llowmg papers, m the absence of their 
authors, were t iken is read —On those orthogonal substitutions 
that can be generaud by the repetition of an infinitesimal ortho 
gonal substitutnn ly I>r H Taber—Notes on the theory of 
groups of finite Her (r intmuation), by Prof W Burnside, 
f R S — Applications f tngmphy, by Mr J W Russell and 

A'^omfe' 0 " f lw ‘ n,Cb J W kuMeU 


Zoological 8oclety May 7 -Sir W H Mower, KCB, 
11 R S President, in the cluir —A letter was read from Dr F. 
\ Jentink, corn, cm me 1 m nkey lately described as Or oicbns 
a/emmus of which the type had lately been acquired by the 
Leyden Museum Dr Jentink considered this monkey to be 
the same as Cercotrbus albtg na Gray —Mr J H Gurney 
exhibited and made remarks on a rare kingfisher (ilcosto 
hetnam) olrtained m Ciyl n ly Mr A 1 Butler—Mr G F. 
Suit Uliot made some remarks on the buna of Mount 
Ruwenron in Bntish C entral Afnea Mr Scott Llliot stated 
that elephants occur in great numbers on the cist side of 
Ruwenron Ihere wcrcaki many still Using and last stores of 
ivory) in the Congo Free Slate, just beyond the southwest 
comer of the Fnglish sphere of influence He pointed cut the 
presence of the hippcpclimus in the Albert ldwanl \yana, 
and its extraordinary sbundmee in the kagera River The 
rhinoceros was found frequently in the country of ksragwe, 
usually near the marshy lakes leading to the Kagera On the 
alluvial plains about the east of Ruwenron Jackson s hirtebecst 
{Enbahs jachson), the koh {Coins lob), anti another waterbuck 
(perhaps of a new species) were common No buflal les were 
seen A bush buck also occurred on Ruwen/in frjni 7000 to 
8000 feet Of monkeys Mr Scott 1 Unit had noticed the 
presence of 1 black and white Lolobns which he could not 
identify and of at least twe other specits, pn lialily a ter ofnthe- 
cut and a baboon Some small mite brought home had n t yet 
been identified Leopards were numerous and lions were also 
common on the lower grounds Two specie* of sunhml were 
brought back one of which ascends to II 000 feet on Ruwenron. 
Mr Scott 1 lliot concluded by remarking that the general idea 
of distribution gathered from the flora seemed to confirm such 
data as he could gather from the buna of the country which he 
traversed during his loumey Mr i 1 BeddarJ IRS, and 
Mr i Chalmers Mitchell made a communication on the 
structure of the heart in the alligator, as observed m specimens 
that had died in the Society s menagene Mr Chalmers 
Mitrhell desenbtd the anatomy of the crested screamer (Chauna 
ckavarta) pointing out some resemblances between the ali¬ 
mentary canal of that bird and the attach and giving a detailed 
comparison if the structures of Chauna chat ana and PahmaUa 
comnia — K communication was read from Dr Percy Rendall, 
containing field notes on the antelopes of the Transvaal —Dr. 
Mivart f R S , read a paper on the skeleton of I onus Jtavo- 
palhatus as compared wttn that of Pstllacns entkacus. 


) RS, President in the chair —The Stirling dolente, by 
Horace W Monckton The rock described in the paper forms 
a man of shout eight miles in length, with an average width of 
about a mile it is intruded into the lower part of the carbon¬ 
iferous limestone senes There is little doubt that the Abbey Craig 
rock, north of the Forth is connected with the Stirling rock, 
and there 1* reason to think that the igneous rocks of Cowdcn 
Hill and of the hiUs around Kilsyth are outlying portions of the 
Stirling rock, being connected with it undergrramd All these 
patches, as well u the main mass, are for the most part corapoacd 
of a more or less coarae grained dolerite, the marginal part 
always becoming finer grained, whilst the actual edge has 
apparently been a techy lyte now den trifled The author gave 
the results of his macroscopic and microscopic examination of 
the rocks from venous part* of the mass —Notes on some rail 
way cuttings near Keswick, by J Postfethwaite Several cuttings 
have recently been made on the Cockermouth, Keswick, and 
Penrith Railway, chiefly through drift, though some occur in the 
Skiddaw slates, and in one case a diabase dyke (much decom¬ 
posed) was met with. The author described the drifts as blue 
clay beneath, and brown clay above, and considered that these 
two days were produced during two separate periods of glacia¬ 
tion, with no long interval between In some places near 
Keswick water bone gravel may be seen surmounted fay blue 
day I tWagrevel was considered by the author to be of fluviadle 
origin —'its shelly days and gravels of Aberdeenshire considered 
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in re l»l! n to the quest a n if submergence, bj Dug* Id Bill The 
drifts of this region have lx.en described by Mr Jamieson, and 
also in the publications f the Geological Serve) The two 
authorities agree that the 1 Iwer (grey) boulder clsy of the district 
was produced by a local glaciation The geological surveyors, 
however maintain that the intervening sands ana gravels with 
marine shells were produced during a submergence of 500 feet or 
upwards whilst the upper (red) boulder day was formed by an 
ice sheet from the south Mr Jamieson, on the other hand, 
assigns a purely glacial origin to the middle sands and gravels, 
and considers that the red clay (which contain* a few fragments 
i f marine shells) indicates a submergenoe. The author discussed 
these views, and maintained that submergence is not pros ed 111 the 
case of either middle gravels or red day, but thatltht former are 
as Mr Jamieson maintained, truly ghunal whilst he advocated 
the existence of extra monuasc lakes to explain the Utter 
1 AJtlfc 

Academy of Science*, May 13 — M Morey in the chair — 
On the coelostat a mirror apparatus giving an image of the sky 
which remain* fixed with regard to the earth by M G Lipp 
mann A plane mirror is mounted on an axis resting tn fixed 
bearing* rhe mirror and its axis are parallel to the p >lar axis 
A motor turns the system at a uniform speed once r Kind ui f irty 
tight sidereal hours, in the same direction a* that of the celestial 
sphere The author gives a proof that this mirr ir fulfils the 
necessary condition* and points out wherein it differs from the 
ordinary uderostat lie shows how the Mderostat can lie used 
to demonstrate the principle of the ccelostat and how the Utter 
instrument ran be employed ip place of an equatorial fhermo 
chemical reUlion* between the isomeric forms of ordinary 
glucose h) M Berthelot Three firms of glucqse are dis 
tinguished • the ordinary form for which «d = + 106 , 0, 
pr xluctd by transformation of a at 100 giving an — h 51 s', 
and y firmed from a at no* having at + 32 5 These 
rotations are observed immediately on solution, left for some time 
all are converted into the 4 form in solution The change of 
a into 0 glucose absorbs 1 5J Cal the corresponding change 
of * into 0 glucose ahsorbs o 67 Cal , in the anhydrous state — 
On an automatic registering measuring machine for the tompari 
son of end measures by M I Hartmann —Kescarchis in the 
hatching of • loeuf des sexufs’ of the vine Phylloxera by 
M I J 1 eroux - 1 he works printed in the correspon It nre 
are A necrological notice on Pmext Mallard Its M A 
de Lappa rent Petroleum asp) 

geological point of sicw, by 
of locusts in Algeria by M J ktlnckel dHenulais — 
Demonstration of TcW bychef 1 theorem by M Andrf Markoff 
—On the equivalence of nx different forma of express! m if the 
quadratures of algebraical differentials reducible to elliptic 
integrals by M f de Salvert —On the integration of the system 
of differential equations by M A J Stodolkieviu —On a new 
method for the production of fringes with great differences of 
]those by M Gouy A theoretical paper —On the ilcctro 
magnetic theory of the absorptu n of light in crystals by M 
Bernard Brunhes —Anomol ms rotatory dispersi in of aluxwbcnt 
bodies, by M A Cotton (seneral solution of Maxwell s 
equations for a homogeneous and isotropic abscrlienl medium 
by M BtrkeUml —On argon and helium A11 extract from a 
letter by Prof Ramsay It M Berthelot An account is given of 
a sample of gas obtained fix m a meteoric iron from Augusta 
County, Virginia, USA After sparking with oxygen and over 
caustic aodji the residual gas gave spectroscopic evidence of the 
presence of argon and helium Only Iht lines of orgi n and 
nehum were observed This evidence u> taken as proof that 
argon exists in extra terrejfinal bodies though it has not been 
noticed in the sun Helium is found in most of the nre earth 
minerals examined by Prof Ramsay - On the definite comhfna 
tion m copper aluminium alloys, by M H Le Chat el w The 
author comets his previous announcement of the alloy AlCu 
The subalance had been more profoundly altered by the reagents 
used than was at the time suspected Lstimation of sulphur m 
cast irons, steels, and irons, by M Louis Campttdon — 
Researches on mercurous chloride, bromide iodide and oxide 
by M Raoul Vayet A thermochenucal paper giving 
detaila concerning the heats of formation of these salts — 
On the molecular origin of the absorption bands of cobalt 
SM chromium salts, by M A Etard The conclusions 
am drawn 1—(t) That chromium mlta and the red cobalt salts 
|mt fine spectroscopic bands, just as u the case with the rare 
pkht and uranium salts (a) That these are spectra of mole 
NO. 1334, VOL 52] 


cules like the spectra given-by organic substances of the chloro 
phyll type (3) The hypothesis that each band of the spectrum 
of a rare earth corresponds to an element is not necessarily true, 
according to the evidence of cobalt (4) The bands may be dj* 
placed or disappear for one and the same element according to 
the nature of the molecule* in solution or of the compound ob 
served —On the mofccular modifications of glucose, by M C 
Tan ret —On the use of carbon tetrachloride as a means of 
separating methylene from ethyl alcohol, by M M oxime Can 
Mantnnd —On a brown pigment in the elytra of Cttrcuiu 
tuprtus by M A B Griffiths —On the aeration of the ml m 
the Paris promenades and plantations, by M Louis Margin.— 
On the existence of numerous crystals of orthoebtae felspar in the 
chalk of the I an* basin, prpofe of their genesis t* ntu ,by M L 
Ctyeux -On gypsum from the neighbourhood of Serres (Haute* 
Alpes) and Nyons (Drftme) by M Victor Paqmer—On the 
miocene near Bourgoln and Tour du Pm, by M Henn 
Douxanu —On the presence of Ottrea (Exogyra) ttrgula in 
the upper Jurassic of the Alpes Mnnlime* by M Adrien 
Guelihanl 
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THE SPIRIT OF COOKERY 
Tkt Spirit of Cookery, a Popular Treatise a* the History, 
Seiner, Practise, and Ethical and Medical Import of 
Culinary Art. By J L W Thndichuni, MD, 
FRCP Load. (London Bailhfcre, Tindall, aqd 
Cox; Frederick Warn* and Co., 1895.) 

T HE scientific branch of culinary literature has just 
received in Dr Thudichum’s book an addition 
which cannot foil to attract the attention of those who 
give to the selection and preparation of food the con¬ 
sideration that the subject undoubtedly deserves. Of 
works which come under the dcnomitStian of kitchen 
text-books we have had of late years more than enough 
perhaps, but treatises on the culinary art from an 
academical and philosophical point of view have been 
few “ I could write," said Dr Johnson^ “ a better book 
about cookery than has ever yet been written , it should be 
a book upon philosophical principles Pharmacy is now 
made much more simple Cookery may be so too A 
prescription which is now compounded of five ingredients 
had formerly fifty in it So in cookery If the nature 
of the ingredients is well known, much fewer will do 
Then, as you cannot make bad meat good, I would tell 
what is the best butcher’s meat, the best beef, the 
best pieces, how to choose young fowls; the proper 
seasons of different vegetables , and then how to roast, 
and boil, and compound." The author of “ The Spirit of 
Cookery ” has evidently been guided by a similar recog¬ 
nition of the requirements of the case , and seeing that he 
is a member iff a scientific profession which may be said to 
endow with special advantages those of the cloth who turn 
their attention to the study of food stuffs and their treat 
ment, it may be taken for granted that he has executed 
his task with competence and ability His object has 
been “ to produce such a system of general rules as will 
enable those who thoroughly master them to perform the 
principal culinary operations without reference to the 
frequently unintelligible records of the details of mere 
empiricism. These rules," continues he, “ are based in 
the first place upon unimpeachable scientific data or 
fundamental truths which admit of no circumvention or 
compromise, and have to be obeyed under pain of certain 
failure. This obedience has at once its ample reward in 
clearing the subject 0# a mass of errors and delusions 
which disfigure it as a sdmee, and impair its utility, and 
in placing into the hands of operators the means of 
attaining then- object with certainty and elegance.” 

Strictly speaking, “ TbrSpint of Cookery " isa compen¬ 
dium of very useful information gathered, for the most part, 
from trustworthy sources, its thsuries are, generally 
speaking, sound, its principles' excellent, and its rules 
good, but it can scarcely be called a practical work from 
an executive point of view, for the author rarely allows his 
descriptions of a process or a dish to go further than a 
mere sketch. Each branch of the art is nevertheless dealt 
with, and the principal methods of cooking, if not abso¬ 
lutely worked out in detail, are at^aH event* carefully 
analysed, * * 

After a glance at the objects of cookery,1ts literature In 
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the past and present, the requirements of the kitchen, and 
the processes which appertain thereto; Dr Tbudidium 
comes to the subject of soup-making That this is 
hauitively treated, may be gathered from the foet ha 
more than one hundred pages are devoted to it The 
salient feature of this discussion is an exposition of wha 
the author calls “ the complete fallacy of the proposition 
that bones can either make, or help to make, any liquid 
that can have any value in cookery * This argument 
new, or rather let us call it a revival of an old controversy 
which has been forgotten That a scientific writer as 
earnest and experienced as Sir Henry Thompson should 
have acknowledged, comparatively recently, the value of 
bones in cookery, in his work “ Food and Feeding," would 
in itself justify our questioning l>r Thudichum’s rather 
peremptory dictum on this point. Speaking, however 
from absolutely practical experience to the contrary, we are 
forced to deny the accuracy of the contention As a 
matter of fact, we have been in the constant habit of pro¬ 
ducing fragrant and savoury broths from the hopes 
poultry and game, both cooked and uncooked, which we 
have found very valuable in sauces , while in soup-making 
our working has proved that after six hours cooking on the 
lines of the pot-au-feu , a very perceptible gelatinous ele 
ment is produced from the bones, which contributes to the 
quality of the stock. In all circumstances it is of course 
essential that the bones be broken as small as possible 
and in the case of those of poultry and game that they be 
pounded roughly in the mortar The latest method, viz 
that of setting the bones of meat and carcases of poultry 
intended for the stock-pot to be browned in the oven be¬ 
fore addition, is an undoubted improvement, to which the 
author of “The Spirit of Cookery" would not object per 
haps, the addition being made after the first stage of the 
broth-making, ic after the liquid (containing the meat 
alone) has been permitted to come to boiling point for the 
first time, simmering being conducted afterwards for the 
allotted period 

Touching the alleged costliness of extracting gelatine 
from bones, we think that Dr Thudichum has lost sight 
of the feet that, inasmuch as kitchen fires are always bum 
ing, space can generally be found on the hot-plate for a 
vessel containing bones where it can simmer without any 
additional expense in the matter of fuel We have found 
that in this way, with the aid of a few vegetables and 
herbs, very useful broths can be made for the moistening 
of stews, purin, fee., while it is well known that at Aider- 
shot good wholesome pea and lentil boups are made on a 
bone-stock basis, which form an addition to the soldier’s 
dietary that is much appreciated, and for which no better 
medium, considering the limited resources of the military 
kitchen, could be concocted 

We confess that we are surprised at Dr Thudichum’s 
apparent indifference to vegetables as a factor in the pro¬ 
duction of a good bouillon, for constant practice has satis¬ 
fied us that all its fragrance and a large share of its 
pleasant flavour come to the pot-au-feu or soup from a 
very careful proportioning of the vegetables to the meat 
by weight. In a case of this kind it is idle to speak of 
“an onion” or “a carrot." We also wonder that he should 
mention the now obsolete method of clarifying broths with 
whites iff egg and lemon juice. The object is now attained 
by raw beef reduced to a pulp, mixed with both the yolk 
F 
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and white of egg, by whtch the lots of flavour by the old 
process has been overcome 

In regard to the author's condemnation of the state 
ment that “ the French cook makes excellent and nutn 
t ous soup out of materials which the English housewife 
throws away as useless, while her pot au feu is composed 
of stray scraps carefully husbanded, which cost her 
nothing, but which when skilfully combined constitute 
a useful and inexpensive food,” we would observe that 
the use of the word pot aufeu is obviously a mistake, 
but that had marmtte been substituted there would have 
been no cause for objection What says Sir Henry 
Thompson ? “ This (the pot au feu) is a different thing 
from the common ‘stock pot’ of the French peasant, 
so frequently termed a pot au feu and confounded with 
it The primary object of the ‘ stock pot is to make 
a decoction for soup—of animal food if possible—and 
every monel of flesh, poultry, trimmings from joints, 
bones well bruised, &c, which are available for the 
purpose are reserved for it ’ This turning to account 
of scraps is, to our thinking, by no means a “ delusion,” 
but a thing that should be encouraged in eveiy 
economically conducted kitchen In nearly every other 
respect we art able to concur with Dr Ihudichum He is 
undoubtedly right in pronouncing 1 gainst the so called 
dear soups of restaurants and hotels, in denouncing the 
free use of wine to smother defects, and the heedless 
use of cream and butter in polaget tits, bisques, and 
Purtes 

Turning to hit precepts concerning processes, we 
also find much that we can accept as excellent Here 
and there are points of course in regard to which 
the best authorities differ We would never put fresh 
meat or poultry, when either has to be cooked for the 
table by boiling, into cold broth or water, having found 
the method advocated by bir Henry Thompson better 
than any other, vu to immerse the joint or bird in a 
boiling medium to solidify 01 coagulate the albumen 
which pervades the outei layer of meat, and after five 
or six minutes at that temperature to reduce the licit 
beneath the vessel to simmering point never exceeding 
180° F We apply the same principle to the pie 
paration of fish with equally satisfactory lesults having 
proved the accuracy of Sir Henry s axiom that boiling 
fish in the ordinary manner is of all systems the most 
wasteful and unsatisfactory There can be no doubt, 
though it is contrary to Dr Thudichums theory, that 
the greatest benefit is to be derived from broth made 
from fish bones and “ cuttings of white fish, assisted I 
by herbs and vegetables This we employ as a moisten j 
mg in our method of fish poaching, and consider it 
superior to court bouillon with its excessive amount of 
wine, which Dr Thudichum very properly condemns 

There is another point on which the doctor’s advice 
is open to question We refer to his definition of braising 
as a species of “ roasting ” Surely this is contrary to 
the teaching of the best authors “ Braiser U viande,” 
says Dubois, “e’est la cuire h ldtuvde dans un boo 
fond* de on h I’atteindre complement, en lui con I 
servant ses sues nutntifs ” How can a piece of meat 
be said to be “roasted when it is moistened in the | 
brauth s with bouillon “ d hauteur * t The feet is there 
Me varieties of braising The French cook adopts one 
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method, for instance, for 4 white, and another for blown 
meats, and, as we read in “Food and Feeding,” these 
vary in treatment In all the predominating feature is 
stewing, though the part of the meat exposed by the 
gradual reduction of the moistening broth may be 
browned by heat transmitted downwards from hot cinders 
on the lid of the vessel The meat is really part stewed, 
part steamed, and superficially toasted Dr Thudichum 
says nothing of the amount of moistening rut repair 
necessary for braising, the preliminary browning of the 
meat, the couche de ratines et otgnotu Imtncis on which 
it should be placed, the reduction of the first partial 
moistening, and then the final filling up level with the 
top of the meat Without these instructions, how is the 
student to have placed m hts hands “the means of 
attaining his object with certainty and elegance?’ 

But the few points to which we have taken exception 
are of no great consequence m a work, which covers as 
much ground as “The Spirit of Cookery’ Some of 
them might perhaps have been passed over as appei 
taming to practical work, which Dr Thudichum may not 
have intended to explain minutely There 1$, as we have 
said, a great quantity of information which is beyond 
criticism, plenty of advice which is full of common sense 
and a painstaking classification of the principal sections 
of the art which cannot but be useful to students of 
cookei y The scientific principles, by which all intelligent 
work should be guided, are very clearly laid down The 
notes on the preparation of food for the sick 100m and 
the camp are excellent, and all who recognise the necessity 
of encouraging cookery for the palate rather than for the 
eye w ill concur in Dr Thudichum s observations regarding 
the vulgar folly of over ornamentation 

WLA !HER OBSERVATION AND 
PREDICTIONS 

Meteorology , Weather, and Methods of Forecasting, 
Description of Meteorological Instruments, and Rn er 
Flood Predictions tn the Umted States By Thomas 
Russell, U S Assistant Engineer (New York Mac 
millan and Co 1895) 

Results of Rain River, and Et operation Observations, 
made tn New South Wales during 1893 By H C 
Russell, BA,CMC, FRS (Sydney C Potter, 

1894) 

HE first of these two books has for its aim the in 
struct ion of those who are interested in the weather, 
and wish to make forecasts on scientific lines, or to under 
stand the principles which underlie the predictions issued 
by responsible authorities The expression “ scientific 
lines " is, perhaps, not justified Experience plays, pro 
baWy, as large a part as science The knowledge of the 
character of the weather that has followed certain 
definite atmospheric conditions in former cases, is to 
some extent a guide as to what will happen when those 
conditions again present themselves, and possibly 
as true a guide as any result based on the wider 
knowledge of the general circulation of fee atmosphere 
Especially has the particular study of fee direction and 
rate of motion of cyclonic areas, with their attendant 
phenomena of ram, and change of temperature permitted 
a greater amount of security in weather predictions for 
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short intervals of time But this great certainty is based 
upon experience and observation, rather than upon purely 
thermo dynamic principles 

The evidence of decisive progress in forecasting is 
wanting Nor does the author hold out a very sanguine 
hope of the possibility of issuing m the immediate future 
successful weather forecasts over large districts from a 
central bureau There are not more than six to 
twelve occasions, in the course of a year, for any part of the 
country, he tells us in the preface, “where successful pre 
dictions can be made, and for some places successful 
predictions are never possible " “ Successful continuous 
predictions for every day are not possible” This is 
the opinion of one who apparently has ample means of 
forming an adequate judgment It is the outcome in a 
country where the opportunities of framing forecasts are 
many and favourable The service is well supplied both 
with funds and officers, the vast telegraphic system of 
the country is at the disposal of the Weather Bureau, 
the area over which the data are collected is extensive 
enough to enable the whole development of a storm to 
lie watched and reported, while the favourable situation of 
Washington, in the extreme east of the continent, is a 
point not to be omitted Yet after years of trial, the 
opinion of one who apparently has official connection with 
the system, or is at least well supplied with information 
from the Bureau, is, that the complete solution of the 
problem is not only impossible, but it only practically 
effective on the average less than once a month If this 
be the result under favourable conditions, what, it may 
be asked, is the system worth in England, where our 
insular position cuts off the supply of any information 
from the West, the direction in which our principal storms 
approach, and the intelligence from the East has to be 
supplied by the courtesy of many nationalities, and more 
or less hampered by different telegraphic systems 
To return to the book, however, which in some respects 
is a little disappointing There is an occasional appear 
ance of hurry in the compilation of the work, which has 
sometimes prevented the author expressing himself with 
sufficient clearness, and with the reservations which are 
sometimes necessary For instance, we are told, on p 3, 
that there is less oxygen in the air when the wind is from 
the south, than when the direction 11 north Ihis 
may be true for the district in which the author lives, but 
as there is no indication where this particular locality is 
situated, and the preface is not even dated we are left 
to infer that the remark applies to the earth generally, 
which can scarcely be correct Again, on p 184, in the 
description of secondary low pressures, occurs this 
sentence “In Fig 29, thunderstorms are very apt to 
occur with secondary taw pressures ” This statement is 
certainly a puzzle On p 190 we are referred to a map 
on the adjoining page There is no map there, although 
this map vs referred to in the list of illustrations 
Readers will, however, find it at the end of the book, 
bosnctimes, too, facts which are easily verified are not 
quoted with accuracy On p 5, the dates of the earth’s 
perihelion and aphelion passage are given as December 
aj and June at respectively The area of the Caspian 
Sea is given on p. 101 as aver 209,090 square miles, and 
on p. ao! as llofloo square aiSea But these and 
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many other smill blemishes can be removed lti a future 
edition 

We are more concerned to look at the work as a whole, 
and to consider whit special service is it likely te render 
among the host of meteorological treatises that ate con 
tinually appearing on one or other side of the Atlantic 
We have, of course the ordinary chapter on meteorological 
instruments , we hive the cloud classification , we have 
the description of the r un and hail and snow, that too 
frequently make life unpleasant together with all the 
winds that blow, or are likely to blow And the oft told tatr, 
it must be confessed is repeated in rather a jerky manner, 
partaking of something of the manner of a dictionary, 
wherein one is treated to a collection of definitions. 
The last chapters of the book aie undoubtedly the 
best There the author has something to tell us of 
processes not generally described in books like the 
present To the charm of novelty is added the ad 
vantage that we feel wc are listening to a practical 
expert, who can tell us all that is worth knowing about 
river floods and overflow* 

We come now to the second volume under notice 
fortunately in this country we are not frequently 
troubled by the overflow of rivers and the consequent de 
struction of property on the banks, vnd therefore the 
subject with us receives scant mention Probably for 
this reason the report of the Meteorological Council is 
silent on such matters, though at times like last autumn, 
the inhabitants of Eton, Oxford, and the Hiames Valley 
would have been gratified by a timely warning It may 
have been that warnings were given, but from the absence 
from the Report of any mention of machinery adapted to 
this end, one would infer that this is an inquiry the 
Council do not consider worthy of their attention far 
different is it with the \stronomer at Sydney whose lat«.*t 
report is mentioned it the head of this notiee There the 
subject is forced on the attention of scientific men , and 
on the unscientific, too, if he h ippen to live in a district 
where as Mr Russell reports, the rise of a river wvs so 
rapid that in less than two hours a part of a town was 
covered to a depth of three or four feet vnd the people 
were glad to escape with their lives at the sacrifice of their 
property Mr Russell has great difficulties to contend 
with He has not only the small equipment peculiar to a 
comparatively new colony, imperfect data, and the slow 
accumulation of facts, but the first warning of the tisc of a 
flood may occur in uninhabited or thinly populated dis 
tnett, with which communtcvtion is slow and uncertain 
The American Bureau has not to struggle against the*e 
disadvantages, but the problem depends upon so many 
variable quantities that the complete solution is practically 
impossible 

The author of the treatise on meteorology layB 
it down that very little connection can be traced between 
meteorological laws and river floods, except perhaps in 
cases where the quantity of water is dependent upon the 
melting of the snow In temperate zones, floods occur 
without any very noticeable great rainfalls Intermittent 
ram may cause a nver to rise very slowly, and almost im 
perceptibly, till it be bank full, when a moderate ram 
make* the nver overflow Neither is there any decided 
connection between the nver slopes and velocity, to that 
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ti?e velot ty of the flow c innot be computed from 1 know 
ledge of the slope Ihc character of the ground over 
Which the ram fells that is the degree of permeability— 
m a friiiful source of uncertainty m predicting the 
probable rise There arc many other obvious sources of 
error so tint no one can be surprised to learn that the 
theoret cal detei mination of a river nse cannot be Heated 
as a problem in hydiaultcs Without a system of gauges 
al mg the nver predictions are scarcely possible W ith 
thur employment the problem becomes more or less one 
ef practice and experience This remark may be illus 
t rated by showing how the nse of the nver may be pie 
dieted for t ittsburg a place where the observations of 
ramfell simply are of little use in foretelling with accuracy 
the height to which the river will rise The rise is pre 
dieted from observations of the nse at stations above the 
town or on tributanes Gauges are maintained at Oil 
City Brookville Confluence Rowlesbarg Weston and 
Johnstown Th se towns he both north and south of 
Pittsburg and the greatest separation may amount to two 
hundred m le» The height of the nver and its tributaries 
at each of these places not only exercises a different effect 
it 1 ittsburg preium*d to be proportional to tbe squire 
root of the areas drained by the nvers at each station but 
the height of the r ver at Pittsburg itself has also to be 
taken into the account The higher the stage it Pitts 
buig the less w 11 the river be affected by the same rise at 
the upper stat ons It is assumed that the nse multiplied 
b) the mean stig* dunng the rise is compilable through 
out different stages for Pittsburg The factors deduced 
from the area drained vary from a 1 for Otl City to o i at 
Weston and the observed rise between two consecutive 
days mukipl ed by these factors can be easily tabulated t > 
exhibit the expected rise at Pittsburg Mr Russell has 
worked out some ex unples to show the successful appli 
cation of this m thod On F ebruary 16 1891 the ealeu 
fated height of the stage was 31 3 feet the observed 3’ 
fe't On February 6 1893 the calculated height was 23 
feet the observed 23 1 It does not appear how far 
these examples ire illustrative of the success attending 
the general application but the system seems to leave 
nothing to bi desired Ihe author takes us regularly 
down the Ohio River to Cincinnati I ouisviHe and Cairo 
the junction with the Mississippi illustrating the modiiica 
cations which varying conditions may render necessary 
The Missouri and the Mississippi also receive their share 
of attention and the book forms a very practical guide for 
those interested in such matters 1 he v due of the whole 
process rests on the provision of a sufficient number of 
well placed gaugea and a long senes of observations 
from which may be learnt the probable behaviour of the 
nver under all circumstances It is in this direction ip 
patently, th it Mr Russell of Sydney finds his oppor 
tumty, and the great mass of facts that he is collecting 
will be of the greatest use as the colony becomes more 
thickly peopled We do not understand that he has > et 
tpmved at the stage of predicting with accuracy and con 
faience the vertical nse and fell of the nvers over which 
he watches, His part tf apparently less interesting is not 
less useful and he is to be congratulated 00 the spread 
of hi* system of observations and hn successful overthrow 
of many difficulties 
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AS AlBVSf OF CLASSICAL ANTIQUITIES 
All it of Classical Aktipntm By Th Schreiber Edited 
for English use by Prof W C Anderson of Firth 
College Sheffield (London Macmillan 1895) 

HIS work should hardly be called an Atlas since 
though it contains a vast amount of matter the 
disjointed irrangement is by no means that of an Atlas 
The abundance of illustrations however makes the book 
exceedingly valuable to the student 
But although there ma> be and is the facundia the 
luaiutori is frequently wanting Still by the help of 
the excellent tnlmqual index, supplied by the English 
editor this defect is much remedied 
The book should also be judged by reference to what 
it aims to be If considered as a work addressed to 
artists or special sts great deficiencies the technic ti 
execution of the plates would have to be complained of 
but it should be looked at mainly as a senes of rough 
sketches of anc ent life as revealed to us through art for 
the instruction of students in literature and commencing 
archaeologists or is a general book of reference The 
ibove remarks refer entirely to Herr Schreiber s plites 
nothing but praise should be accorded to Prof Anderson 
as translator and expositor The aim of the work is 
sufficiently stated in the preface 

There spnngs up a desire for fitts—facts as to the life 
of the ancients their laws and their customs their belief, 
and their cults Because no fact is despicable from the 
point of view of science we further look into their daily life 
the fashion of their dress and their houses the arrange 
ment* of the theatre and the market place And since no 
source of facts 1 an be so perfectly trustworthy as the works 
of contemporary irt those works gam an interest arising 
not merely from the r own beauty but as the crystallisation 
of the v isible life of the people 1 mirror of their thought 
preserved to us 1 ke many actual C reck mirrors in the 
graves of the dead 

The scries of pi ites begins w th theatres and acting 
and with respect at least to Roman or Romanised 
l reck theatres they are very fully illustrated both 
as regai ds the fabric and the actor but there is a 
1 cmarkable absence of the characteristics of the Greek 
theatre as d stinguisjhed from the Roman which have 
been much under discussion of late years Plate 111 
Fig 3 however introduces a representation of the raised 
stage or koyiur which, if the date ascribed to it in the 
text be accurate hears strongly against the theory that 
all the action toik place on the level of the orchestra 
until the raised pulpitum was introduced by the Romans 
In I late ix we see that some of our modern building 
appliances have been in continuous use since classical 
times In Plate x Fig 3 after Durm the contrivance 
of the wooden blocks and pm in the joints of the columns 
of the Parthenon is not accurately shown and it is there 
fore not surprising that in the text a difficulty is hinted at 
The smaller shallow circle was not provided for the pur 
pose of receiv mg a wooden cylinder to turn in. Thu was 
the function of the smaller pin or cylinder of hard wood, 
which was centred in the square wooden blocks which 
were fixed in each bed of the joint Jhe shallow circle 
m the stone was provided to receive the detritus caused) 
by rubbing the stones together In the seme plate 
ornament is shown on the echinus of the Done capital 
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Decor&tiqp of this member is, to say the least, extremely 
doubtful Two valuable plates follow of Olympia, in 
plan and perspective. The restored view of the Acropolis 
of Athens, however, is hardly so successful The draw 
mg is coarse, and it gives a very inadequate idea of the 
way in which the Acropolis dominates the valley to the 
south of it In Plate xiv, Figs 1 and a (the latter from 
a vase) are interesting from their connection with the 
Fleusinian mysteries As many of the illustrations are 
necessarily taken from vases, it would have been servic 
able for beginners if sqme representation with a short 
description of different kinds of vases, such as the cylix, 
the lecythus, &c, had been given Plate xv shows that 
votive offerings of models of diseased limbs and other 
bodily members, suspended at the ahars of favourite 
saints, had their origin in classical times In its reference 
to Fig 3, of Plate xvm the text gives a valuable reference 
to the moent discoveries at the Pantheon, which were 
lately made under the direction of the French architect 
M Chedanne 

Plate xix, Pig ij, is interesting as showing that the 
division of the heavens into different Mouses of the 
median al astrologers had its origin in classical augur) 
Plates xx to xxiv are devoted to -Athletics In Plate xxii 
are illustrations of the method of throwing jivelins b> 
means of the amentum, 1 kind of sling attached to the 
shaft Some are shown as being thrown overhand, and 
others underhand, and a curious method by which aid 
was given to jumping by means of weights held in the 
hands Plates xxvn to xxxm are devoted to games ind 
arena combats Fig 4 in the first of these plates, from 
a wall painting from Pompeii is in interesting illustration 
described thus in the text ‘ This painting is unique as 
a contemporary picture of an historical event 1 acitus 
(“Annals,’ xiv 17) mentions a not between the people 
of Nucena and Pompen which arose out of a gladiatonal 
show given by Livineius Regulus It began with mutual 
taunts, and then stones were thrown and weapons used 
The Pompeians were naturally the stronger party, so 
that many of the Nuceuans wcie badly wounded, and 
several slam \s a consequence, Nero stopped the 
games for ten years The painting shows the fighting 
going on in and about the amphitheatre ' Fig 1 in 
Plate xxxm, from Brescia, shows that combats with wild 
beasts were still practised in 530 AD in Italy In 
Plate xxxiv we have representations of early Greek 
wamora and weapons, and also, but of later date 1 
besieged city from the Nereid tomb in the Bntish Museum 
and in Plate xli a useful diagram showing the arrange 
ment of a Roman camp In the same and following 
plates Roman soldiers and their armour are well given, 
and Greek and other helmets Young students of Casar 
“de Bello Galhco ’ will be thankful for the illustration* 
of the Rhine Bridge in Plate xliv In Plate xlvi is the 
difficult subject of the trireme and its oars It contains 
only one original document (Fig 8), namely, the sculp¬ 
tured relief found near the Frcchtheum J the other figures 
are reconstructions m which the difficulty does not appear 
to have been grasped The ancient relief certainly im 
pbes oars of different lengths, thus much cannot be 
controverted, but the only possible means by which the 
rowe r s on the different banks could have kept time would 1 
have been by an inversely corresponding difference giien | 
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to the surface of the blades of the oars, which the re 
constructions do not show 

Plates xImiii to h arc occupied by town gateways and 
fortifications Then follow private houses, aqueducts, 
bridges, baths, and calculating boards In Plate Ixn 
ancient sundials, which divided the day from natng to 
setting sun into twelve hours, irrespective of the difference 
of their lengths in summer or winter rhen follow venous 
agricultural operations and in Plate lxvi a warehouse 
scene, the weighing' xilphium, a plant used in medicine, 
grown in Cyrene a group of decidedly Egyptian type 
Then ovens, Phte Jxvn for baking bread , Plate Ixvni, 
for pottery From Plates lxix to lxxvi, various arts and 
crafts The tnclimum is shown and explained in Plate 
lxxvn Then follows jugglery and games Plate Ixxxi 
show* bndal scenes followed by female dresses and 
costumes In Plate Ixxxvn is a relief from the arch of 
Constantine, introducing sever il details of the Roman 
forum Plate lxxxvm follows with a griphic scene of 
civic life from a wall painting of Pompeii Then school 
scenes are illustrated with wax tablets and writing 
materials there is also a pair of proportional compasses; 
having much inalogy to the instrument in modem use 
Plates xen \ and xcm tell the “tale of Troy divine,’ 
from a relief of the Augustan age, representing the lliu 
persis, found near BoviUae and the work concludes 
with a very complete series of burial scenes—that is, of 
interment for there are no representations of cremation. 
But notwithstanding this and some other omissions, the 
hundred crowded plates of this volume from which we 
ha\ e m ide only a few extracts, contain a vast store of 
objects for referenet and they are all very much enhanced 
in value by the descriptions and notes with which Mr 
Anderson has enriched the book 


A DEkWbRAIL M IN MODERN H07AN/LAL 
J HbRAtURh 

A Handbook of Systematic Botany By Dr E Warming, 
Professor of Botany in the University of Copenhagen 
With a Revision of the fungi, by Ur G Knoblauch, 
Karlsruhe Translated and edited by M C Potter, 
MA,H S , Professor of Botany in the University of 
Durham College of Science, Newcastle upon lync 
(London Swan Sonncnschein and Co, 1895 ) 
r is a curious, and not tltogether a pleisant reflection, 
considering the activity which has been displayed by 
the botanists of this country within recent years, that w* 

1 should still be largely dependent on foreign sources for 
our text books m more than one mam division of this 
particular science It is doubtless true that the books are 
sometime* more or less edited before they are presented 
to the English student, but still one can hardly help feel¬ 
ing that an entirely home grown article, if issuing from 
first rate hands, would prove a most welcome change 
It is with somewhat mixed feelings, then, that we greet 
the appearance of Prof Warming’s “ Hand book of 
Systematic Botany ’ in its English form Moreover, we 
feel a little inclined at the very outset to quarrel with the 
title of the book before us, a hand book of systematic 
botany embodying critical morphological discussion, is 
exactly what u now wanted—something which may be to 
us what Eichler’s celebrated Blktkendta^ramme was, and 
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indeed still is, to our German neighbours But one can 
hardly allow that the present volume rises above the rank 
of a text book, and of these we have plenty with us Not 
that it is intended to depreciate the value of Prof Warm 
mg s book it is chiefly the question whether an increase 
of this particular kind of book is just now wanted at all, 
whilst there is no question whatever but that a genuine 
‘ hand book ’ is very much needed indeed As far as the 
work goes it is very good, at least in its manner of deal 
ing with the Angiosperms, but it does not go far enough 
Thus the order Cucurbitacese, as an example taken at 
random, is dismissed with something less than four pages, 
and yet the plants included in this order abound in interest 
mg characters To treat these and others of 1 similar 
nature in a bnef dogmatic fashion is to abandon the most 
interesting side of the subject, to say nothing of the 
educational opportunities which have been missed But 
notwithstanding these features of the work, which pro 
fessmg as it does to be a hand book, appear to us to be 
serious defects we readily admit that, taken as a whole, 
the account given of the flowering plants is one of the best 
existing in the English language The lower groups of 
plants are less satisfactorily dealt with In the Fungi, 
the general method of arrangement followed is that 
based on Brefelds researches but the difficulties, con 
nected with Frtmasius arc not touched upon It may be 
doubted whether the student will gain a very cleu idea 
of Oidta, which he is told, must be distinguished from 
" true chlamydospores The definition iuns thus ‘The 
former {Oidia), arc more simple the latter are somewhat 
more differentiated form of carpophore fundaments 
which serve for propagation in the same manner as 
spores " But exactly wherein the difference really consists 
we seek in vain to find A purist might object to the ex 
pression “brand’ fungi, which is used instead of the 
more familiar one of smut fungi a practical farmer, in 
this country at least, would also probably smile at the 
description given of the method of application of blue 
vitriol as a preventative of the disease caused by these 
organisms in cereal crops 

The treatment of the Muscine strikes us is far too 
cursory, especially in regard to the considerable amount 
of work recently done in connection with these plants 
The bnef statement of Celakovsky s view as to the homo 
logy of the moss sporogomum is only calculated to con 
fuse the mind of a student by introducing purely idealistic 
notions, and its value without a foil explanation is 
absolutely inappreciable The catalogue of “orders 
of mosses, given on pp 196-197, is also particularly 
depressing 

The treatment of the vascular cryptogams is decidedly 
weak, and this is the more surprising, considering the 
activity which has long been displayed in the investigation 
of this division of plants The general description of the 
embryo, given on p 301, only applies to a few families, 
and is not by any means true for most of the groups 
Again the usual mistake is made as regards the sporan 
gium of Isofftes, which is stated to be divided into “ com 
pertinents one above another”, the fact, of course, being 
that it» not divided into “compartments ” at all, as an 
inspection of a tangential section will suffice to show 

K is surprtimg, in a work issued in 1895, to find the 
old erroneous description of the germination of the 
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gymnosperm pollen gram still maintained We note, 
however, with satisfaction that a popular mistake (which 
appears also in the text) is corrected in an editorial note, 
in which it is rightly stated that Cycads commonly do 
branch m a state of nature 

From what has been said it will be clear that the treat 
ment of the lower plants is inadequate, and it is to be 
regretted that Prof Potter did not see his way to using 
his editorial discretion more freely It is, however, easy 
to find fault with most books , but we have already said 
that, as regards the latter half of the volume, it is deserv 
mg of commendation, and we may add that it is well 
illustrated, and that, further, it contains, in the form of 
in appendix by Prof. Potter, a brief account of the chief 
methods of classification which have been used m arrang 
ing the members of the vegetable kingdom 


OUR BOOK SHELh 

The Noxious and beneficial Insects if the State 0/ Illinois 

Eighteenth Report of the state Entomologist 

Seventh Report of S A Forbes F01 the yeais 

1891 and 1892 (Springfield, Ill, U S A, 1894) 

This report is m only devoted to insect attacks affecting 
“Indian com (sometimes known with ||) as “maue, T 
in the USA shoitly as “com”), and commg from the 
trustworthy and well qualified pen of Prof Forbes, will be 
of much service m the country of the crop dealt with, and, 
m points noticed legardmg such of these “pests’ as are 
of very similar h ibits with our own may be studied here 
with much tdvantave 

The ‘ Monograph of Insect Injuries to Indian Com 
extends to 165 pages dealing with insects of very vauous 
kinds, including amongst tnem what, without entering 
here on their scientific appellations, may be generally 
described as ants of various kinds beetles, including 
allies of our turnip flea beetle wireworms, with click 
beetle parents and chafers, with their grubs (truly noted 
as “ the immemol 1 il enemies of agriculture on both sides 
of the Atlantic ) aphides, or plant lice of various kinds, 
and some other insects 

The information is the result of ten years’ investigation 
of the economic entomology of the Indian com plant by 
the official entomologist of Illinois, joined to such aa 
ditions from published matter as it appeared desirable to 
embody with his original observations and in the words 
of the writer whilst a portion of the information is such as 
he hopes will be “ intelligible and practically useful to the 
actual tiller of the soil,” he has also incorporated with this, 
for “ the special benefit of the entomologist, more detailed 
and thorough going discussions of the insects themselves, 
and of their life histones, habits, and injuries, together 
with descnpttons of the species m all stages as yet 
recognised 

These minute descriptions, especially of the early stages 
(so important to the economic entomologist, and so 
difficult, too often to obtain) in themselves give the work 
a high value, and in the practical part there is much to 
be studied with great benefit To give a smgle instance— 
the indifference of wireworms to various kinds of poisons 
prepared for their consumption on seed placed for their 
usejp 49) 

The report is greatly to be recommended to the study 
of economic entomologists, and its value is added to by 
fifteen wen executed full-page plates of many of the insect* 
referred to, also by an exhaustive index of thirteen pages, 
so complete and well arranged as in some instances almost 
to give headings for a life-history of the insect re fer red to, 
E AO 
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LETTERS TO THE EDITOR. 

{The Editor dart not Mi himself r ast a nti k U far opinions tx- 
pressed by kit co netp eod ant s Heiiker cam ha undertake 
la return, ar ta correspond wtik tkt writers af, refected 
manuscripts intended far this er any aiktr fori af Natuke. 
Ha netueis taken of anonymous cmmunicatieus ] 

The Origin of the Cultivated Cineraria 
Rbfkrking to record* of the history of cultivated Cineraria, I 
found (!) that ccmalderable aporta, or seedlings presenting 

nutable and sinking vanatiom, arote in the early <*- r •*— 

*• improvement ’’ of the Gnemna, (i) that there 

1 hat the improved varietiea were of hybrid origin I_ 

therefore, that Mr Dyer's statement that our Cineraria* 
been derived from C cruettta “ by the gradual accumulation of 
vmall variation*” waa mialeading in two respects. A* we have 
now had the benefit of a fuller Matement of Mr Dyer’* case, I 
rak leave to explain why it is that I still hold to my original 


Meanwhile, however, Prof Weldon, intervening, ha* offered 
an apparently auatained criticism of my evidence, which to those 
no better prepared may have a formidable look 

We will first examine some of Prof Weldon’* minor points. 
In preface let me aay that I do not contend that no sports or 
named varieties have ever been believed to have arisen directly 
from cmsnta, or from plants so called (for, as Willdenow hinted, 1 
the name may base been misapplied to hybrid* in the pest a* 
now); and, indeed, I gave Drummond’s words that hts omenta 
“ sported freely from seed ” 

Something was msde also of the wise caution which Burlmlre 
gives in hi* general “ Introduction ” (p. I >8), putting the reader 
on his guard against specific assertion* a* to the origin of hybrids 
I mention, therefore, that I have received from Mr Burbidge a 
letter warmly supporting the opinion given in the body of his 
100k (p. 240) that the Cineraria* are of hybrid origin 

But now for what Prof Weldon takes to be the real strength 
of his stuck He say* that I omitted paaaagc* proving that 
according to contemporary opinion many of the named varieties 
cultivated between 1838 and 1843 “were not hybrids,” but 
were “ behevtd to be pure-bred omenta ” Upon what ground* 
thi* statement has heen made, the reader shall now learn, not 
perhaps without astonishment 

The passage on which he chiefly relies is Uken from Mrs 
Loudon* article (Ladies' Ala# of Card, 1843, p. in), to which 
I referred for the statement that in the writer’s opinion the fint 
important departure in the improvement of the Cineraria was 
made when Drummond hybridised iruenta with lanata ihe 
goes on to say that, “ aince that time, numerous experiment* 
hase been made and hybrids raided "from several specie*. Next, 
that “ some of the moat beautiful Cinerarias now in our green 
house*, have been raised by Messrs. Henderson, Pineapple 
Place, particularly C Urndersont and the King, both raised 
from seeds of C iruenta." This is the passage I omitted Prof 
Weldon says that this “ passage clearly show* that in the writer’s 
[Mix. Loudon’s] belief, the hybrids produced by Drummond and 
others, had nut given me to two at least of the named varieties 
of her time,” and that she believed the Kim and Heudertonn to 
be descended from manta alcme This Prof. Weldon tell* u* 
1* certain 

Now, were we even bounded by the limit Prof Weldon has 
set to hi* own researches on this question, we might hesitate to 
assume that whenever it is not expressly declared that a plant is 
a hybrid, we may be sure that the author thought it was pure 
bred. As it happens, however, I can meet the charge with a 
weapon sturdier than the fine point of “ dialectic." The answer 
is quite simple and curiously complete 

I shall now prove that both the King and Htndertonit were 
well known as hybrids both to Mrs. Loudon and toothers. 
Let mepoint out 

(l) That the words say that the King and C Hntdersontt were 
raised from toads of cruenta at to the mob parent, nothing it 
there aud. 

(3) That even if the evidence ended hett, a discriminating 
reader might have suspected (what 1 shall presently prove) that 
Mrs. Loudon’s particular statement about the King, Hendtrstnit, 

iHigi 
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--Drummond and* his beginning Bt- 

hybrids had been raised 

(3) That, were the matter dqubtM, other passage* in Mrs 
Loudon’s works prove this to be her meaning Foe in Lathes' 
Comp, to Firmer-Card , 1849 (• v Cinerarii), she states, “the 
finest hybrids are C it aUrhouuana, C. Hendersonti, and the 
kind called the King ’ Again, in Lathed F/twer-Gard, 
Greenko. Pits , 1848, p. 178, speaking of the woolly leaves, &e , 
af lanata. she say*, “ these peculiarities are found in all the 

- hybrids that have been raised from it Perhaps the 

- ornamental of the**, is ihe hybrid called the King. 1 Of 

this, therefore, I presume Mr*. Loudon believed lanata to be 
the father, manta the mother 

(4) Lastly, that in order to have learnt that the King snd 
Headersenu were “ between 1838 and 184a” considered to le 
hybrids, W Weldon need not have gone fcr He tell* us he 
ha* read the article* on C Webbtrtana (I'axt Mag, 1843, p 
135) and on C H ateikoustana (tbtd , 1838, p. 319), to which I 
gave reference*. Will it then be believed that in the fint of 
these very article* the Am g »t refcrrtd to by name as a notable 
hykud and that in the second article, “C 1 manta, var 
Nendo sonia ” is with others named as one of" the hybrids ratted 
and grown by Messrs ffoidonm, Pine apple P/au /” 

I do not know if it is wished that I should further refute Prof 
Weldon’* charge of ‘ want of care in consulting and quoting the 
authorities.” I am not unpiepared to do so I shall be glad to 
explain why Mrs. Loudon wo* probably right in substituting the 
name tmsilagtnts for tusstlagojoha to show why Uebbenana, 
pnee 10s. fill ( Card Cbron , 1843, p 66}), may be called a 
striking advance on its contemporaries, pnci 3*. 6d (Gard 
Ck/vn , 1843, p 633), together with many other matter* not yet 
treated of in this discussion 

My first objection to Mr Dyer s statement was taken on the 
ground that there 1* historical evidence that sports, or seedlings 
presenting notable variation*, occurred in the early day* of the 
improvement of the Cineraria To this, after reading his letter* 
with great care, I do not find any specific answer He tells us 
that the history a* he gave it would lie “ in accord with general 
horticultural experience ” It obeyed then a rule to the proof cf 
which exceptions are indeed not lacking He says, further, that 
to improve a plant the only safe way is by “selecting the 
minutest trace of change in the required direction,” ana“ by 
patiently and continuously rejieiting the operation ” Now 
thi* would be all very well if we knew nothing about the ongln 
of the Cineraria j but against the evidence that seedling* pre 
sen ting striking variation* did as a fact arise, and against the 
historical evidence that Cinerarias, much as we know them, did is 
a fact come into existence within some twelve years, *uch bpi tort 
expectation is worth nothing at all 
To my second objection, that there is evidence that the chief 
start in the improvement of Cinerarias came os the result of 
hybridisation, Mr Dyer has given more attention Ilctuopost* 
to meet it by rejecting the whole of Ihe historical evidence a* 
unsound, and preferring the conjecture to which he say* an in 
spcctuin of the modern plant* has led him The historical 
evidence is to go because we are told certain horticulturists arc 
ignorant men I premise that this is not a principle which 
Darwin, whom Mr Dyer would claim as his master, would have 
endorsed 

But before judging, let us try to consider what was ihe Objective 
evidence on which the gardeners made up their minds that 
the new Cinerarias were hybrids. I may illustrate this by 
reference to a seedling now growing in the Cambridge Botanic 
Garden, to which Mr Lynch, the curator, kindly called my 
attention. The case is of special interest in view of Mr 1 
Hensley’s objection that it require* skill and care to raise a 
hybrid in the Composite It was with regret I learnt that this 
cartful writer was not with me in thi* matter 
Thi* seedhng was raised from a seed of our plant of lanata, 
hich was received from and is exactly similar to those at Kew * 
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III habit ind cue our seedling 11 not at all like Janata, but 
might 1c liken for a poor specimen of the common Cwctam* 

In several characters it is intermediate between hunt* and the 
latter 1 he Mem u rather woody, lea* to than m Janata, but it 
u thick I ke those of garden krndi petiolea like lamia in 
hating n auricle* leaves nevertheless, large bke tboee of 
garden kin J» the backs very woolly, but largely purplish as in 
many cultivated sorts Now this 'plant must be either (t) a 
sport from Ixnata in the direct too of the garden forma, or (a) an 
accidental hybrid between tanata and one of the cultivated lands 
growing in the same house with it (we have no othen) The 
Utter stems more 1 Lely an opuion in which Mr Lynch fully 
concurs 

Similarly B niche (WUtm Monatss xxu p 298, ong not 
seen, quoted from hocke, VP Afiscklmgc, 1881, p aoi)sajs 
that a hybrid between C fVehitt (bchlz Bipont ) ami craenta 
arose in tht Berlin Botanic Carden as the spontaneous product 
of these species growing side by side 

It was I think on evidence like this that the parentage of the 
older hybrids was conjectured , but that Drummond and Hen 
deraon certainly—and possibly others.—did make definite effi rts 
to hybridise, cannot on the evidence be doubted That these 
efforts went no further than the brushing of pollen of some 
species upon the flowers of others, I fully believe and that on 
such evidence the precise parentage cannot be assigned is obvious 
Nevertheless distinct seedlings resulted In a few tears as 
the writer in Alt/ Mag 1842 P 125 says (in an article urging 
to fresh efforts in crossing) this hybridisation was the means of 
creating quite a novel and superior rare There were the new 
plants how had they arisen? Those who doubt that these 
new kinds were hybrids must choose the other hum of the 
dilemma and accept them as sports pure and simple 

That the historical records may contain errors, I am fully 
aware, but if they cannot be accepted in detail should they be 
altogether rejected ? We might perhaps reserve a doubt whether 
the lung came precisely from pure crucnta fertilised by tanata 
whether craenta var lactea was a hybrid between craenta and 
popuUfotsa (as de Candolle surmises) whether Waterkousuma 
was the offspring of true crxunta and true ttssnlagsms whether 
Mrs Loudon s statement that the specie* used were t/nenta 
tanata, attn/a tusstlagtnis, and pepuhfoha or Moore s belief 
that craenta and tusutagiHts with perhaps Written (* tanata) 
juadennsis ( = aunta) and topuitfolia ( Cross and Self 1 ert 
1> 335, note) or Ottos similar declaration (Regel t barienjlora 
l8$y, p 66) or that of the four d host Gaud 1846, -ifre-uly 
given, should each be taken without hesitation as full snd com 
plete statements of the whole truth but that they contain a 
subalance of truth is hardly in question 
Against this Mr Dyer offeri nothing but an opinion derived 
from an inspection of certain modern plain-. He who has c m 
fidence in the results of this method must suppose our knowledge { 
of the laws of inheritance to be much more complete than 1 
believe it to be It is not the method Darwin used Take a 
well ascertained case Who would know from inspection of the 
Himalaya rabbit that it came directly from the Silv er grey s or 
Chiitchillas? (See Annuals and Pits , 1 p 113) It is unlike 
them, is of sudden origin and yet breeds true * To suppose 
that m cross bred offspring given characteristics of the parents 
must be found, is to assume the precise question which in a dis 
cusoon of organic stability is at issue Let it be remembered 
that on the hypothesis of hybrid origin for our Cinerarias it 11 
supposed that they result from several species and varieties 
crossed not once only, but many Umes, in wholly irregular ways 
Can it be seriously expected that any special resemblance to a 
given ancestor should be still traceable ? * 

My position then is this We heard Mr Dyers statement, 
turning to the literature I found an entirely different account, 
home out by copious and on the whole fiurly attested evidence, 
pointing irresistibly to the conclusion that the Cineraria* are 
species which hybridise freely, and that our modem forms have 
arisen through such hybrid unions 
' To Mr James of Fareham Royal a ctkbrotsd ponr and to 
awn I 001 IwMnod for tovtral inurosung pouu* snd mpocudh 
following Formerly bhn M |f coloured Cineraria 
but mow r*an sgo.hr lotrodoewl mom piano 


Mr Dyer has well said, that “ if you take any statement that 
Mr Darwin has put forward, you may feel assured that behead 
it is a formidable body of carefully coomdered evidence not 
likely to be upset By the courtesy of an opponent I have been 
directed toe passage in “Cross and Self fertilisation,” 1876, 
p 335. where (before describing experiments showing consider 
able self stenlity m the garden Cineraria) Darwin gives this 
definition of his material, “ Setieao (meatus {greenhouse 
vanities, commonly called Ctncrartas, p retes ht y derated frem 
several francos* or herbaceous spates math intercrossed ') It 
seems, therefore that m this matter also Mr Darwin has, to use 
Mr Dyers words squeezed out of the evidence “ all that it 
would profitably yield ’ 

Here I would fain leaveuhe subject But perhaps it may he 
suggested that though Darwin's Cinerarias were probably hybrids 
our Cinerarias may not be their descendants Such a suggestion 
involves the supposition that in tome hidden place there was a 
thin red line of pure ensenta waiting for the moment when it 
should oust the hybrids If this be seriously suggested, I shall 
ask where such a strain was kqpt, and what steps were taken to 
preserve it* purity In view of the evidence that chance blend 
itigs occur freely ti keep a pure strain would require some care 
Untd this hot been proven, we shall not I think, be wrong in 

S ng that cat h grower worked on the material his 
wort had 1 rested and that our ( inerarias are the lineal 
lant* of the hybrids raised in the first half of this 
century, 

In the course of this discussion Mr Dyer has treated me 
to some hard worls which I do not particularly resent 
Whether I have deserved them is not, perhaps, for me to judge 
But 1 will ask Mr Dyer to point out when on being asked Tor 
the facts upon which I have based a view I have replied that 
that was a matter for future collection The facta 1 hive 
I wen able to collect may he few but by a study of the anting* 
of my an tog mists I have not been able to add materially to 
their number 1 W Batfson 

St John s C >llej,i Cambridge, May 26. 


It has been pointed out to me that my remarks on Mr 
Bateson » account of the Cineraria have been interpreted in a 
sense e f which I ill 1 nut dream when I wrote them 

I wish therefore to say that, although I do not believe Mr 
Bates in s reading 1 f the passages I quoted to be the true one 
yet 1 have never questioned his sincerity in suggesting it and 
I am pained to find that I have seemed to do so 

May 24 W h R WxiIiON 

Boltzmann a Minimum Function 
I c A1 HSR from Mr Culverwell s last letter (Nati RF, April 
18) and Mr Bryans (May 9) that we may regard the follow 
ing conclusion as established namely, the proof orthe II theorem 
for any system depend* on a certain condition (A) being fulfilled 
among the coordinates and momenta of the molecules forming 
the system Considering these as elastic spheres, and using Dr 
Watsons notation fdp, dq t is the chance that a sphere 
shall have for coordinates and momenta /, Pi + ap,, &c , 

and hi/?, AJ, the chance that another sphere shall have 
? I,-li/I, Ac The condition required is that / and h 

arc independent, even for two spheres on the point of collision 
Otherwise we may expreas it Let there be a spheres in 
space S 1 et us suppose Mr Culverwell to assign to each its 
position at time / = O and Mr Bryan to assign independently 
to each its component velocities Then the condnW A a 
fulfilled when / «= o 

We can then prove that when / * o ^ is negative, or, as 

Herr Boltzmann would have us say, u more likely to be negative 
than positive 

Now arises a question which seems to me to deserve con 
uderation Assuming our system to be finite and to be left to 
itself unaffected by external disturbances does it ntcesNunly 
I I It has bsen unpoaaibU for om to 










NATURE 


May 30, 1895] 




follow that condition A, being now satisfied, wilt continue to be 
eatlsfied for all time ? 

If the amwer be Yea, then of courae ^ will continue to be 

negative, until at length H reaches it* minimum, and the system 
attains to perfection in the form of the Maxwell Boltxmann law 
If that is necessarily the future of our system, then, a* Dr 
Watson says, the MaxweU-BtdUmann law is pot only a sufficient, 
but a necessary condition for permanence 

I am not aware, however, that this doctrine of (so to speak) 
final perseverance has ever been proved to be true I do not 
think it can be regarded as axiomatic 

It seems to me that if we are to matte our finite system reach 
perfection with any certainty, we must resort to the principle to 
which 1 appealed in my first letter on this subject—that every 
material system is constantly recching disturbances from 
w ithout, the effect of which la to keep condition A in working 
order, and so to make ^ generally negative Otherwise we 
must regard our system as only part of an Infinitely extended 
system, the parts of which, when not too distant, mutually 
influence each other S H Bi'itHtav 


Research in Education 

Ii is quite unnecessary for Mr D S T (irant to suffer 
"dialectic annihilation ” (see n. 5) in order to discover Prof 
Armstrong’s definite scheme of scientific education, inasmuch 
as in 1889 90 such a scheme was published by a Committee of 
the British Association, of which I)r Armstrong was an active 
memlier 

As I believe many schools are still waiting for evidence as to the 
practicability of the scheme before adopting it, I venture tuquote 
my own experience I have been engaged for some time in prac 
tlcally applying this method to the teaching of girls of venous 
ages, and am in a position to state that the scheme is perfectly 
workable 

It is not, of couree, suggested that students should find out 
every known fact in chemistry or ph) sics by a process of personal 
research—Me Is not long enough 1 I Hit, if their early training be 
on the e lines, they are m a much better position lateT on to 
accept, or if necessary reject, the work of others. A scientific 
method of think'ng is of far more value than an accumulation of 
facts, and so it is extremely important that children should begin 
this kind of work before their logical perceptions have become 
obliterated by a continued application to Irregular verbs. The 
problem* set to young children arc naturally of a very simple 
nature, and I do not leave the girls to themselves to “ struggle 
to the truth by a process of trial and error ” I state the prolUem 
to the class, and 1 usually find the girls have plenty of suggestions 
to offer as to its solution 1 these suggestions I criticise, and ss soon 
as a practicable method has been found, the girls work it out for 
themselves. The early problems involve measurements of length, 
area, volume, and weight, and naturally the use of each new in 
styument is explained and illustrated Simple physical problems 
follow these, such as experiments on relative density, and thus 
children are led to realise and appreciate the common properties 
of matter After this training they are much moie may to salve 
elementary chemical problems. Certainly theycould never work 
long enough to discover Dalton’s laws for themselves, but they 
can aulte appreciate classical experiments, and see how theory 
supplies an explanation of the facts. I am quite aware that if 
children are to work in this way they cannot be expected to sit 
still in their places with the look of passive receptivity on their 
face*, which Is conventionally regarded as the proper appearance 
of well-diacipHned scholars. They must move about, and should 
he encouraged to talk to each other about their work I am 
convinced that a class of about eighteen Is quite large enough if 
sound work is to be done t and a at any time their excitement 
becomes noisy, I find that a threat of numerical problems 1* 
quite sufficient to make them continue their practical work more 
peacefully 

It seems to me that physiology and hygiene, ns usually taught 
in girls’ schools, are absolutely pernicious and unscientific 
tdm learn a list of the circulatory organs as they do the kings 
of England, and with less advantage. It would be considered 
criminal in them to doubt any of the facts in their books, 
although many are wrong, and yet, I take M, scientific training 
misses s'great point if it does not engender a ybojesome spirit of 
doubt. But toe wont feature of all is Ow way in which girl* are 
no » 335 » vol 52] 


taught certain thing* m theory of the meaning of wMchthey have 
not the faintest notion They can tell one that water is IE©»out the 
real significance of the ty mbol it perfectly unknown to them, and 
of course they arc not aide to understand It without spaa chcmfeal 
training, m spite of the feet that tome school* consider themselves 
very advanced and practical if the lemons ate cmpfaawod by **“ 
burning of hydrogen and the manufacture of oxygen Nufctqariesa 
examples of similarly useless feet* could be quoted, which, are 
learnt undei the name of hygiene—teachers, parents, and girls 
vainly believing that this is science But all these feet* are for 
gotten as soon as some examination ft mured, and nothing la 
left behind , whereas a logical system of scientific training pro¬ 
duces an effect on the mind which it ia impossible to overrate 
Surely the aim of education should be to produce not people who 
arc full of facts, but those who can make the best ure of the brains 
they- possess, who are clearheaded, and able both to perceive 
and take advantage of opportunities that may he afforded them. 

Central boundation School for 1 h on a Walts*. 

Idris, London 


The Bibliography of Spectroacopy 

I r will he within the recollection of many of your readers that, 
in the year 1879, a committee was appointed by the British 
Association to report on the state of our knowledge of spectrum 
analysis, and I was asked to undertake the preparation of a 
bibliography of spectroscopy from the year 1870. It was not 
thought necessary to hegin at an earlier date, for a bibliography 
of the subject is to be found in Koscuc’s “ Spectrum Analysis.’’ 
With the help of several members of the committee, lists of 
spectroacopic papers were prepared, and appeared in the British 
Association Reports for 1881, 188a, and 1889 In that year Mr 
H J Madan kindly consented to Join the conmittee, and as he 
was then resident in Oxford he was able to afford valuable 
assistance in checking the references, and the section of the list 
that was published last year,is almost entirely his work, as I had 
found it impossible to spare the time to go to London to look up 
the references in the libraries Mr Madan is now living ih 
(.loucester, and therefore out of reach of scientific libraries , he 
has, notwithstanding, shown his interest in the subject by making 
freouent visits to Oxford and London to continue the work He 
finds, however, that the work is hardly practicable for one so far 
removed from the great centres j and my object in writing this 
letter is to ask if any one will volunteer to relieve him from this 
duty -that is, on the supposition that the list is of real ure to 
workers on spectroscopic subjects. Many of the readers of 
Nai urb will De able to give valuable opinions on thia matter, 
and proIxibl) to suggest improvement* in the manner in which 
the list is drawn up. 

It has been suggested that the four sections of the list should 
lie rearranged and published as one continuous catalogue The 
advantages of this for the purpose of reference are obvious, but 
from an estimate obtained but year, the cost of printing would 
not tie less than jftoo. Dr Tuckermann also very kindly pro¬ 
posed that the “Bibliography of Spectroscopy”drawn up by 
him and published by the Smithsonian Institution in 1888, should 
be incorporated with the British Anocuuion lists, this would 
very materially increase the expenditure 

Mr Madan is quite willing to undertake gratuitously the 
literary work involved in the collection and rearrangement of the 
various sections But the expense of publication is so great that 
the British Association can hardly be expected to liear the whole 
of it, although it is quite likely that a libera) grant might be 
made Probably also grants might be obtained from other 
societies Interested m (he work, If it appears that the catalogue 
would be of special utility to those engaged tn research The 
balance might be met by a moderate charge for each copy sold 

Cooper's Iiill, May 15. Hunsr McLxOu 

An Aquatic Hytnenoptiroua Insect 

No doubt many of your readers are aware that, in 1863, Sir 
John Lubbock gave an account of an extraordinary hymenop 
terous insect which he had observed swimming in a basin of 
water taken from a pond at CbtslehureL Another observer (Mr 
Ducbets, of Stepney) had also found a single specimen about 
the same time 1 then, in 1881, Mr Bnstock found one in some 
pood water at Stone, Staffordshire, since which time U does not 
appear to have been recorded tor any one I have aearahed 
many ponds for it year after year, but without success. 

On Saturday, May 4, the Quekett Microscopical Chib h«H rare 
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on, tad the first 


shell have fi| 


being Tnttcndtt and Mill Hill 
two (mall phial* of the water for 

Pipette of water turned out into the _ m __ 

fly which Mr Burton kindly brought tome, when I immediately 
identified it aa the Ptlynttna natam (Lubbock, TVams Lmn 
, vol xxiv 1864 p 135 plate Sjk 
Aa thin rapture was, for the fourth time, the result of chance 
Mr Burton and I set out (May 6) to search for more specimen* 
After dipping wr nett in and carefUlly examining the contenti 
ft r o\ir tw i hours my patience was at last rewarded by seetnga 
Uautiful female, struggling to free its wuigs from the mass if 
minute vegetation gathered in the dipping net After a few hours 
more search I found four males which, together with the fimale 
X transferred to an observation tank, where all soon disported 
themselves u the liveliest manner, swimming, or rather flying 
uniter water for over four days, during which period they did 
i to mv knowledge once lease the water I has e since obtained 
there which are under close observation, and in ciurse if time 
l hojie to trace out their life history 
I’trhaps awing to the microscopic dimensions of many i f the 
Wymartd* (Hahday) very few entomologists hasc paid my 
•mention to this most interesting and fascinating family f 
Jieautiful ' Fairy Hies 11 whose industry we are no doubt 
largely indebted for our freedom from “blights of many kinds 
They are, indeed mere specks scarcely visible to the eyes < f 
ordinary folk, anil yet they have their place m nature 
1 itn inclined t, think lhat when the type rolleclunof ihe 
Mymartdr made by the late Mr Halidas- has been thorough)} 
txamirei Ihix name PeJynema not am will have to yv place s 
,l " lsconcemeil I hope that lieft.it very 1 ng we 
ires if all the genera in this m si intcre*unj, gr uj 
h»Fl) 1 sock 

Halley’* Chart 

IHAV* been much interested with the letter of Dr L A Bauer 
in your last number, aa I happen to posies* a map or chart, 
bound up with a number of Dutch, German and F rench map* 
of the end of the seventeenth and the first years of the eighteenih 
centuries The latest map with a date is 1704 This Lnglish 
map is evidently the time as 974 (4) mentioned by Dr Bauer 
It it entitled “A new anil correct chart showing the Variations 
of the Compass in the Western and Southern Oceans as ob 
served in y year 1700, by his Ma"“ command by Ldm Halley 
The dedication reads as follow* in Latin Maiestati semper 
August-e Gulielmi 111 DO Magna; Britannia: bra &. l/Ib 
Kegu Invictisairai Tabula hac Hydrographies Vanationum 
Magneticarum Index Dcsotmime Consccratur a Subdito 
Humilluno 1dm llalley At one aide of the map is the fol 
lowing “The curve lines which are drawn over the teas , n 
this chart do show at one view all the places where the sanation 
of the com pas* is the tame The numberi to them show how 
many degree* the needle decline* either Eastwards or Westwards 
from the true North and the double line patsing near Bermudas 
and the Cape de Virde iiles, is that where the needle stands true 
without variation ” 

The chart it in excellent condition lmt has no name or 
prater on it The only uklicaii in is *J Hams Sculp The 
course of a vessel going from and returning to F ngland is clearls 
marked Thos Ward 

North wich, May *7 


I THINK Lecoq de Boisbaudran was the first who 
called attention to the feet that the line spectra of 
the elements are by no means 10 irregular as they seem 
to be at first sight He discovered the similarity in the 
spectra of the alkalies and alkaline earths, and pointed 
out how the lines in the spectra of these two families seem 
to be shifted towards the lets refrangible side with in¬ 
creasing atomic weight. Mascart, in 1869, found two 
strong triplets of lines in the ultra-violet spectrum of 
magnesium, similar to the strong green triplet so pro 
minent in the tolar spectrum He say* “II semble 
difficile qua Is reproduction d*un pared phfnomine soit 
NO. 1335, VOL. 5a] 


un eflfet du hasard n’est-il pas plus naturel d’admettre 
que ces groupes de* rates semblables sont des harmontques 
qui tiennent h la constitution molfculaire du gar hmu- 
neux ? 11 faudra sans doute un gsand nombre tfobserva¬ 
tions analogues pour ddcouvnr la lot qui rfgit ces 
harmontques ” But the wave lengths corresponding to 
these rays were then not accurately known, and so the 
most interesting feature concerning the oscillation fie 
quencics, or the number of waves which pass any fixed 
point in unit of time, remained unnoticed It was later 
on shown by Hirtley, that the differences between the 
wave numbers of the three lines seem to be the same for 
all the triplets Thu constant difference of wave numbers 
repeated m a number of doublets, of triplets, and of more 
complicated groups of lines has now been observed in the 

S ra of man> elements There are repetitions of 
lets in the xptctn of sodium, potassium, rubidium, 
ca.sium, copper silver, aluminium, indium, thallium , of 
tnplets in the spcctn of magnesium, calcium strontium, 
nnc, cadmium mcicur) minganese, ind of moie compli 
cited groups of lines in the spectra of tin lead, arsenic, 
intimony, bismuth In all these case* the diffidence* 
s em to be absolutely constant F or, notwithstanding the 
treat accuracy with which Rowland has taught us to 
determine the wave lengths, the liw holds good As an 
example, I give the list of doublets in the fpcctrum of 
thallium, according to Prof Kayser s and my determin 
ations The number of waves passing a fixed point in 
unit of time, is equil to the distance the light travels in 
unit of time divided by the wave length If we measure 
the wave lengths in v tcuo the distance the light travels 
is the same for all rays We may then choose as unit of 
time, the time that light requires to travel one centimetre, 
so that the wave number it. simpl) equal to l/X, X being 
the wave length in vicuo, measured in centimetres In 
this manner we get nd of the necessity of settling the 
velocity of light which as yet has not been measured with 
anything like the ikui icy svith which the wave lengths 
— known 


264766! 
2832411 
36117 1f 

3095a n 
3874481 
3356941 
41365 >1 

34*«7 71 
420102I 
345*6*1 
4*3*1 4/ 
3537* • \ 

44671 of 

?»!?§} 


,5*938? 


77903 


8 20 


The mean of the twelve differences, assuming their 
weights to be inversely proportional to the square of the 
estimated limit of error, Is 77925 When the wave 
lengths are not reduced to vacuo, the differences are also 
very nearly constant, because the reduction alters them 
all nearly by the same amount But it was a source of 
satisfaction to me, that the reduction brought all the devi¬ 
ations from the mean value well within the limits of error, 
whereas without the reduction the second difference had 
been just beyond the liiptt These twelve doublets do not 
comprise half the number of wave lengths that have been 



NATURE 


May 30. 1895] 


.{observed in the spectrum of thallium But, nevertheless, 
1 think any one will agree that their numerical relation 
is no chance coincidence Let us now make a drawing of 
these doublets to the scalp of i/X Evidently the twelve first 
lines will give the same picture as the twelve second lines 
Let us therefore, to simplify matters, only plot down the 
twelve first lines At first glance this does not show any 
remarkable regularity, but if we drop the fourth and 
sixth line, we can arrange the rest in two senes, as is 
shown in Fig 1, both rows resembling the senes of lines 
in the spectrum of hydrogen which are so accurately 
represented by Balmers formula ftecumng now to the 
general list of lines observed in the spectrum of thallium, 
we find that all five lines of the first senes are accom 
panted on their more refrangible side by strong and easily 
reversedltnes, while the lines of the second senes are 
single Thus not only does the symmetry of the drawing 
justify the separation of the lines into two senes, but their 


107 


that only four lines out of sixty do not show any signs of 
a system according to which they are grouped: 

1 have given this detuled account of the arc sp e c trum 
of thallium only as an example, for I might describe 
many more spectra that show a similar regularity in the 
distnbution of mmy of their lines But there is anothei 
interesting point The distnbution of lines in the spectra 
of chemically rehted elements shows evident signs of a 
common plan I will for instance, descnbc the senes of 
tnplets in the spectia of magnesium, calcium, and 
strontium 

The most prominent lines in the visible spectrum of 
magnesium are the three green lines 5184, 5173, 5168 
10 1 cm forming the group 6 in the solar spectrum In 
the ultra violet, at least ten repetitions of this group have 
been observed, two more being doubtful on account of 
their weakness and nebulosity The differences of wave 
numbeis have been found to be the same in all the groups, 



appearance teaches us the same We may expect to find 
that a formula similar to that of Balmer connects the lines 
of each of these two series Indeed, for suitable values 
of A, B C the wave numbers may be calculated from the 
formula, 

A— U» '-C* « j 

A ind B having nearly the same values for both senes, 
and n assuming the values 4 5, 6 7, 8 for the first, and 
3> 4> Si 6, 7 for the second senes One may state the 
formula thus if the w tve numbers be plotted as ordinates 
to the abscissa; 1/3*, 1/4*. 1/5*, &c, the points form a 
parabola If we now go on substituting for n the subse 
quent whole numbers, we find that all these calculated 
wave lengths really exist in the spectrum But they are 
weaker and weakei for higher values of * Prof Kayser 
and I have been able to observe the wav e lengths calculated 
by the formula of the first senes for n — 9, 10, 11, 12 13, 
14, 15, 16, and by the formula of the second for m - 8, 9, 
10, II, la, 13,14, is We searched for the second members 
corresponding to these lines, but could not detect them, 
owing to our plates not being sensitive enough for wave 
lengths as small as a 100 However they have nearly all 
been observed by Cornu If we accept Comu’s wave 
lengths, we now have two senes of doublets of equal width 
in the stale of wave numbers, and a drawing of them shows 
a remarkable symmetry (Fig a) The drawing compnses 
47 out of 60 lines that constitute the arc spectrum of 
thallium, including Cornu s observations Of the thirteen 
lines left, five are the strong lines, mentioned above, that 
accompany the five first lines of the first senes on their 
more refrangible side The distance between each line 
and its companion grows smaller as we advance to smaller 
wave lengths, the last distance being not more than o 45 
10-* cm It seems probable that the next lines also have 
their companions, which, however, so closely coincide with 
them that it has not been possible to separate them Sp 
there are only eight lines left, the positions of which do not 
enter into the general plan of the spectrum Among these 
eight lines there are two doublets of the same difference 
of vt»ve numbers as all the other doublets. Both widen 
asymmetrically—one towards the .mpfe refrangible side, 
the Other to the leu refrangible side Thus we may saj 
NO. 1335 . VOL. 52 ] 
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have not been reduced to vacuo, because all three lines of 
one group are so near one another that they would all be 
changed by nearly the same amount, so that the differences 
of wave numbers would practically remain the same 


5*8384 
5172 87 
5*67 55 

383844 

38 j *46 
38*9 5* 
3336 81 
333**8 

3330 08 
3097 06 
3093 *4 

3091 *8 
*94**1 
*93867 
*936 99 


*77836 
*77680 
*736 84 
*733 80 

*73* 35 
*69844 
*695 53 
*693 97 

asc 
*66$ *6 
*649 30 

*646 61 


19*907 

1933* 6 
*935* 5 
*6oj* * 

*609*9 

361130 
*9968 6 
30009s 
300*93 

3**88 7 

3*3*9 6 

3*3501 

33988 1 
340*90 

34048 5 


3599*5 
3601*7 
36538 5 

m 

370584 

370985 

37*199 

3741*6 

37455 4 
37477-6 
37745 


409 

198 


m si 


| In the sixth triplet the first line has not been observed 
I There is a very strong line 285a at not for from where the 
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firit hoe of the triplet should be Rut tMs one is out of 
the question on account of its enormous energy, which 
would be quite out of comparison with the other lines 
So we must suppose that the first line of the triplet is con 
cealed b> the strong line Indeed, on the plates Prof 
Kayscr md I have examined, it would be impossible to 
detect a line close to 2852 Again, as in the spectrum 
of thallium these tuplets form two senes (sec Fig 3), 
and again we find that the wave-numbers of the first 
second, and third lines in each senes are very accurately 
represented by a formula, 

A - B» - C n *, 

n standing for the 1 ow of entire numbers 1 or each senes 
there are three values of A, but only one value of 11 , and 
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spending rays have not been identified with certainty 
There are many lines (beside those forming the triplets. 
For magnesium, the triplet* contain 33 out of 56 lines, 
for calcium 33 out of 106, for strontium 39 put of 97 Wo 
have found that, as a rule, the higher die melting pqmt of 
an element, the greater it the percentage of lines in the 
arc spectrum that do i>ot belong to the senes From 
magnesium to ciluunv and from calcium to strontium, 
the triplets widen and shift to the loss refrangible side of 
the spectrum The same thing happens in the spectra of 
other groups of chemically related element*, the difference 
of wave numbers, of the doublets or tnplets being some¬ 
what propoitional to the square of the atomic weight 
There is one more feature which seems interesting m 
regard to the connection of the spectra of different 



one value of C Hie three values of \ ire very nearly 
the same in both vent*= indicating that the ends of both 
senes coincide The low cst number fir which the formul 1 
gives a positive value 1* n =- 3 To this value corresponds 
the strong green tnplet But in the other senes the 
corresponding tnplet ought to be found near 13000 10 * 
cm where photographic methods fail It may be that it 
is identical with the lines that Becquerel has found near 
12000 and 12120 the first of which, he says, is possibly 
double The deviation between these and the calculated 
values is not so very great, considering the wide extra 
polation of the formula \ small change in the v due of 
C would alter the fonnula much more for ««3 than for 
the higher values of n Besides, we believe the formula 
only to be an approximation to the true function which 
may be developed into a senes of descending powers of 


elenents In ill the formul t of senes that have been 
observed, the coefficient of n ‘ does not vary more than 
about 10 per cent from its mean value if we except one 
of the two scries of doublets in the spectrum of aluminium 
where the vanation is somewhat lirgcr 1 think, when 
in some timt a s itisf ictory theoretical explanation of the 
symmetry in the spectra of the elements will be given, 
tnis coefficient will prove to be an important physical 
constant C KUWt Y 


'T'HL life of I rof Karl Vogt, who died on May 6, was 
*■ no tranquil scientific career, for he was a fight 
mg philosopher He first comes into notice in 1839, 


mg philosopher 
working with Ag 


then Professor at Ncuchatel, on 



h* If this is so, the neglected terms would affect the 1 
values of the formula much more for the low values of n, 1 
than for the higher ones The separation of the tnplets . 
into two senes is not only suggested by the symmetry of 1 
the distnbutton, but also by the aspect of the lines 
In the spectra of calcium and strontium, we also find 
tnplets with t|ie same differences of wave numbers, and 
their appearance teaches us in each spectrum to separate 
them into two senes Wc then see that the distnbution | 
jgf triplets shows a remarkable stnulanty to that m the 
spectrum of magnesium i 

The dotted lines in the figure mean that the corre 


work, never completed, determined the direction of Vogt’s 
best research dunng the rest of his long lift It was only 
in 1888-94 that the ‘Traitf d’Anatomle Comparfe,” by- 
Vogt and Jung, was published in Pans, taking high rank 
as a standard authonty, and likely to retain it He 
returned from Pans to his native town of Giessen, where 
he had been appointed Professor But the revolution of 
1848 soon burst forth, and we hear of him as an advanced 
Democratic Deputy contending for liberty and progress 
with the trenchant oratory he could use alike in politics and 
science Political forces were too strong against him,and 
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,he hAd to deport from hi* university end country finding 
a home again m Switzerland, where be took up the 
doable life of biologist and politician as a Professor 
at Geneva, and a prominent member of the National and 
Federal Council Hu all round knowledge is testified to 
by papers on Alpme geology, petrology, and prehistoric 
archaeology Those who were present at the Norwich 
meeting of the Congress of Prehistoric Arch eology in 
1868, remember his robust presence and stashing speech 
To this subject, at the time rising into notice belong 
Vogt s discourses, well known in the English translation 
edited by Dr James Hunt, and published by the Anthro 
poiogical Society in 1864 under the title Lectures on 
Man his Place m Creation and in the History of the I 
Earth There is so much forcible reasoning in this book 
thit it may still be read with profit thirty years after dite 
It is true that the thesis of the book which gained f 
favour with the polygetust school whose desire was to 
trace the races of mankind to several locally and speci 

S ' " distinct origins is one which would nowndijs 
find supporters among anthropologists Vogt 
held that the various branches of the human race trt e 
their pedigrees to corresponding branches of the anthro 
pomorpha He cannot see why American races of man 
may not be derived from American apes Negroes from 
African apes and Negritos perhaps, from Asian apes 
In these lectures Vogt shows a by no means admuable 
mode of controversy by unpleasant epithets, more or less 
like those which in Germany as elsewhere the orthodox 
world had poured on infidels and materialists But 
his sense of humour was blunt and he evidently did not 
see that religion which has swayed the universal 
human mind from untold ages is a cosmic force which 
by its very immensity should be out of the reach of 
K&es like calling a low type cranium an apostle skull 
Even more remarkable in this respect is Vogt s Kohler 
glaube und Wissenxchaft an invective in the name of 
science on the ircdulous piety which in countries where 
the trade of the charcoal burner is plied finds its best 
example among these isolated ignorant forest folk To 
the newer school of anthropologists the term charcoal 
burner’s belief suggests quite a different sense One 
would sit down by them and question them in order to 
find surviving in their minds deas which are fossils from 
the most ancient times 

As a zoologist Vogts reputition rests upon less 
equivocal grounds The subject supplied hun with fewer 
opportunities of displaying his anti theological bias and 
he brought his great powers to bear upon a number of 
problems with the result that he added largely to the 
progress of roology His writings arc numerous and 
range over a wide variety of subjects and he by no means 
confined himself to comparative anatomy but made 
observations which entitled him to honourable rink 
among physiologists In his Traitd d Anatomic Com 
parde he tells us m the prefice to the second volume 
that he has studied and dealt monogriphically wth no 
less than twenty two types of animals belonging to 
nearly every class of the animal kingdom Much of 
this work was begun in the earlier part of his career 
when he publishedmagy papers and several monographs 
upon the forms which he has afterwards chosen as types 
in his text book He was an active embryologist in 
earlier days, and wrote on the development of Filana 
(184a) Batracbia (1844) Cephalophora (1856) and Crus 
tgcea (1873) hi 18$ 3 he published observations on the 
fertilisation of the ovum He nude a special study of the 
Sipheoopborm m 1852-54, and produced m 1868 an admtr 
ably illustrated monograph, entitled Recherche* sur le* 
Animaux infcneurs de la Mediterrande which deals 
with Siphonophora and pelagic Tumcatt His work on 
Branchipus and Artemia. published in 1872, is well 
known Vogt's activity dw not decrease with advancing 
year*, as is testified by his contributions to current scien | 
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tine literature nd the publication of his text book. His 
abilities were gre t and he had a keen appreciation of 
the importance f the special problems of roology to 
which he directed h s mention But his interests were 
too various and h s w rk ranged over too great a number 
of subjects, to adn t f his nsing to the position of a 
first rate authority n my one of them Had he applied 
himself solely to n« 01 rsc of study he would ny his 
powers of invest gat 01 and his vigorous method of ex 
position have found 1 place among the fifrunost biologists 
of the century As t w 1* he dissipated too much 
energy and thought n ttcmpting to grasp too wide a 
range of knowledge h B T 

( C B 

\t the meeting of the 1 ms Academy on May 6 M 
Blanchard referred n the following terms to the ptrt 
Vogt took in the study of the formation and movement 
of glaciers under the d reetion of Louis Ag issir 

At the btgtnn ng of August 1845 Ag iss 2 air ved at 
the hospital of ( rmsel accompanied by Ctrl \<gt 
Desor Nicolet and two students from Neuchitel They 
brought their instruments with them for they 1 id come 
with the idea of determining the temperature of the 
glaciers of study ng the form of the snow and f asccr 
taming m what manner the nfvt forms itself nto e 

They had with the n two very experienced men as 
guides they resolved to take up their pos Nn on the 
smaller glacier of the Air wh h is of spec al ntcrest 
the surface 1* strewn with masses of rock which produces 
an effect of a heap of ruins On approach lg the 
morane the investigators pcrce ved that the glacier 
had advanced considerably since the prevois year 
A hut left by Hugi cne of the first explorers had 
disappeared 

After a br ef suivey they fixed the plai c of nst illation 
near a large block and thi guides set to work to build 
a small house large enough to hold six people The 
walls were built of dry stones large flagstones served 
as boards beds were m ide of layers of grass covered 
with o lcloth and other coverings and were thought 
perfect 

As a matter of fact the opening which gave access 
to the house was very small but still Carl Vogt uld 
enter and where Carl Vogt could pass every one rt uld 
Instead of a door 1 curtain was put up In the night 
before going to bed t was decided tint the dwelling 
should be called the Hotel des Neufchfltelo s th s 
name was therefore cut on the rock n b g letters a wi 
time has consecrated it 

Docs not this reun on of young savants n the sol tude 
in the middle of a n iture both grand and sad offer 
a curious spectacle to the m igmation * 1 he no ses of 

the pleasures of this world tnd of public affairs does not 
ascend as far is the hut on the glacier of the \ar 
aspirations and joys unknown to most mortals g late 
the hearts there These men who without effort w th 
out regret 1 enounce comfort for many a long d ly drcajn 
of penetrating into the deepest secrets of n Uure they 
discuss gravely most formidable questions and laugh over 
many incidents Agassu never loses his good hunrui* 
and Dcsor abandons himself to joking Carl Vogt alwa s 
sparkling with fun and h msclf capable of enliven ng an 
assembly of monks effectually prevents the poss b 1 ty f 
en/iut 

Amongst the investigators, who are stirred by the 
same thought, peace is never broken on the sea of 
ice with no other witnesses than the blocks of grin tt 
and the peaks covered with eternal ice then, are no 
rivals In proportion to the extent of his aptness every 
one sets himself with energy to the common work Agassi* 
is the undisputed chief the recognised master To bring 
a stone to tne monument he was building was the only 
thing the zealous workers cared about 



“ 1*10 


NATURE 


** They row early at the ‘ Hfttel des NeufchAtdois ’, on 
the stroke of four they had to be up The tune of 
dressing was rather trying, as the water was so cold 
and made them shiver but that oyer, nothing more 
was thought of than continuing their research Agassis 
volunteeis to bore holes, the ice can only be cut with 
great difficulty, for it resists the instruments While 
this operation is being done, Carl Vogt examines the 
red snow the strange hue of which is due to the presence 
of myriads of microscopic beings , he discovers many 
kinds of infusoria, and a pretty ratifor sowing the snow 
with its purple coloured eggs 
1 Carl Vogt was never inactive , m the last years he 
published, together with M Jung, a treatise on loology 
Eveiy one will acknowledge that a life so well spent is 
in honour to humanity W 


NOTES 

Si ience is bat poorly represented in the list of the Queen s 
birthday honours Lord Playfair, previously a k C B , has 
accepted the honour of G C B Rear Admiral W J L Wharton, 
Hydrognphcr to the Navy, has been made a Companion of the 
Order of the Bath Mr W M Conway, whose climbs in the 
Himalayas led to the publication of some interesting scientific 
results, has been knighted 

Da F F RANK I AND, F RS Correspondent of the I arts 
Academy of Sciences, has been elected Foreign Associate in the 
place of the late Prof van Beneden 
Da LsMAKCH, of Kiel has been elected a C irrespomknt of 
the 1 aru Academy of Medicine 

Paor Thom MM n who has been a Corresponding Member of 
the French Academy if InscnpU ns since i860 has been elected 
a Foreign Associate, in the place of the late Sir H kawhnsrm 
Th* 71 mot correspondent at Melbourne says that a meteoro 
logical observatory has been established on the summit of Mount 
Wellington, Tasmania 

A MILLION acres of forest land has been reserved h) the 
Province of Ontario as a great natural park for the preservation 
of native animals and plants 

THE discourse at the Royal Institution 1 i morrow evening 
will be delivered by the F arl of Roasc the subject being “ The 
Radiant Heat from the Moon during the progress of an Eclipv. 
That on June 7 will be by Prof A C>mu F R S This lecture 
will be delivered in French and the title will be, “ Phenomines 
Physiques da Hautes Regions de 1 Atmosphere 
Through a gift of Mr \N C McDonald (says S um.o) McGill 
University has secured thirty five acres ofland for botanical gardens 
and an observatory Fro n the same source we learn that the 
residue of (He estate of Mary D Peabody has been left to the 
Catholic University of Washington, for the foundation of scholar 
ships (probably three or four of the value o r 5000 dollars each) in 
the chemical and physical sciences 
Among the appointments abroad, we notice that Dr N V 
Ussing has accepted the Professorship of Mineralogy in the 
University of Copenhagen, Dr F Ranch has become Extra 
ordinary Profsuor of Zoology in Beilin University, Prof Emil 
Behring has become Ordinary Professor of Hygiene at Marburg, 
and Dr Zorawski (pnvat docent in mathematics at Krakau) ha* 
bsen promoted to an F xtraordinary Professorship 
The elect deal power developed at the Niagara Falls will 
so so take the place of steam for several hundred mites distance 
nm the Falls, including New York City An important pro 
posed application is to the bne Cana), which has jest opened for 
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the season Experiments will be made for applying the power 
by a trolley system and the reduction of expense swill probaUf 
drive out all other means of transportation for gram, &C., from 
Buffalo to tide water, during the season of navigation 

At the International Horticultural Congress, opened at Pans 
on Saturday, resolutions were unanimously adopted to the effect 
“(1) That the French Government should associate itself with 
the request addressed by the Italian Government to the Swiss 
Confederation, with a view of obtaining the revmon of the Berne 
International Convention, and the free circulation between all 
countries signatory to the convention, of ell vegetables and vines, 
accompanied by a certificate of origin, and (a) that the postal 
administration should return to the old reduced tariff, of which 
periodical publications on horticulture have hitherto had the 
ed vantage 

Ekiorts are lieing made (says the Amenta* Naturalut) to 
raise a fund of 13,000 dollars for the purpose of bringing Mr Peary 
and his two assistants home from North west Greenland early 
next autumn, and, in connection with this, to prosecute scientific 
investigations during the available summer season It is hoped 
by this means, to charter and fit out a staunch steamer, budt for 
Arctic service and commanded by experienced Arctic navigators, 
which shall start from St John a, Newfoundland, on or about 
July 5 1895 f° r Ingiefield Gulf North west Greenland, lal 
78" N Mr Peary s headquarters 

Wk have received a notice concerning three " Priestley 
Scholarships in Chemistry two “Bowen Scholarships in 
Engineering and one m Metallurgy, which have been founded 
by the late Mr T Aubrey Bowen, of Melbourne They art 
intended to encourage and afford facilities for the higher study 
of these subjects in Mason College, where they are tenable for 
one year, with the possibility of renewal at the discretion of the 
Council of the Cillege The annual value of each is £iOO 
Although naturally good work done at Mason College will be 
regarded as a specially favourable qualification the Council have 
generously thrown all the Scholarships open to general cosnpeti 
turn The first award will be made in September next, and all 
particulars miy be learned on application to the Secretary of the 
College 

Tiik go'd medal of the Ltnnean Society haa this year been 
awarded to l rof Ferdinand Cohn, of Breslau, whose name is 
well kn iwn in connection with the Botanic Journal, which be 
lias conducted largely adorned with hi* own contribution* from 
1870 to the present time The work of Dr Cohn extends over 
half a century He was one of tht earliest to investigate the 
life history of the lower Algae, and to demonstrate that they are 
not asexual Ills important paper on Proiocottui flmnalt r 
published so long ago as 1850, was translated by Busk for the 
Ray S iclet) Subsequent papers by him, on the mode of re 
production of Sf>l»crjjUa ammtlma, and on the development ot 
Vo Aar, mark a distinct advancement in botanical science The 
medal referred to was awarded to him at the anniversary 
meeting of the 14th met, and haa been forwarded to Breslau, 
for his acceptance, through the German Embassy 

At the anniversary meeting of the Royal Geographical 
Society, held on Monday, the Founder* Medal waapresented to 
Dr John Murray for hi* services to physical geography, and 
especially to oceanography during the but twenty three yean, 
al*o for hu mips of the floor of the ocean, hia calculations re 
garding the volume of continents and ocean*, hu study of the 
origin and formation of coral deposiU, and for the stimulus he 
hu given to rtearches m physical geography The other 
awards were the Patron*' Medal, to the Hon George N 
Cunoo, M P, (1) for hu work on the history, geography, 

| arehseology, and potties of Per** (1) for hit journeys in 
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French Indo-China, which have resulted in further publications 
of geographical as well as political and general value , and (3) 
for hu Journey to the Hindu Kush, the Pamirs, and the Oxua, 
together with a visit to the Amir of Afghanistan, in his capital 
of Kabul The Murchison Giant, to Mr Eivtnd Aatrup, for 
hu remarkable journey, with Lieut Peary, across the interior 
glacier to the northern shore* of Greenland) and for hu mde 
pendent journey along the shores of Melville Bay, the Back 
Grant to Captain C A. Linen, for the geographical and 
meteorological observations made by him during his Antarctic 
voyage in 1894, and for hu discovery of an active volcano on 
Christensen Island, of several other islands, and of part nf the 
cast coast of Graham Land, the (rill Memorial for 1895, to 
Captain J W Pringle, R E , and the Cuthbert IVek Gram for 
1895, to Mr G F Scott Elliot, for hu explorations of Mount 
Kuwenzon, and of the region to the west of thoVictona Nyanra, 
We wish the American Metrological Society success in its 
efforts to extend the use of the metric system in the United 
States, and to procure general agreement with regard to the 
constants of science Its objects are ambitious, as the follow 
ing statement of them, from Ai tenet, will show (1) To im 
prove existing systems of weights, measures and moneys and to 
bring them into relations of simple commensurability with each 
other (a) To secure universal adoption of common units of 
measure for quantities in physical observation or Investigation, 
for which ordinary systems of metrology do not provide, such as 
divisions of barometer, thermometer, and densimeter , amount 
of work done by machines, amount of mechanical energy, 
active or potential, of bodies, as dependent on their motion or 
position, quantities of heat present in bodies of given tern 
peratures, or generated by combustion or otherwise \ quantity 
and intensity of electro-dynamic currents \ aggregate and efficient 
imwer of prime movers accelerative force of gravity , pressure 
of steam and atmosphere , and other matters analogous to these 
fj) To secure uniform usage as to standard paints of rtftrtnce , or 
physical conditions to which observations must be reduced for 
purposes of comparison, especially temperature and pressure, to 
which are referred specific gravities of bodies, and the rero of 
longitude on the earth (4) To secure the use of the decimal 
system for denominations of weight, measure, and money derived 
from unit bases, not necessarily excluding for practical purposes 
binary or other convenient divisions, but maintained along with 
such other methods, on account of facilities for calculation, 
reductions, and comparison of values, afforded by a system 
conforming to our numerical notation 
On January 18, the great aeumometrograph at the Osservatono 
del Collegio Romano at Rome registered five complete puliations 
of slow period characteristic of earthquakes originating at a 
great distance They commenced at 4)1 37m 30s. p.m (Green 
wich mean time), and lasted tm, 22s., giving an average dura 
non of id 4 seconds for each pulsation On the same day a 
severe earthquake waa felt along the east coast of Japan, and 
was recorded at Tokio at 3h. 48m, 24s The distance between 
this place and Rome being sboot 9300 km., tjie potations most 
have travelled with an average velocity of 3 2 km per second (see 
NATUEE, voL L pp. 450-51 , voL H p. 462). At Nicotaicw and 
Charkow, in the south of Russia, the horizontal pendulums were 
disturbed foe nearly an hour, the epoch of maximum amplitude 
occurring a few minute* earlier than at Rome. 

Me. Marshall Hau publishes in the A/pins Journal (vol 
xvti. p. 438) a note on the progrea made In the study of 
glaciers, for which purpose a Committee was appointed at the 
meeting of the Intertiatkmal Congress of Geologists at Zurich 
Good work appears to have been doqe, in tfjptoring and map-' 
ping, among the gladen of New Zeakatf, in the course of whfch 
Franz Joseph Glacier, on the west coast, was found to end at a 
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height of 692 fi.it alsivc the sea, and a distance of fodr miles 
from it The rate »f movement is, of cours*, variable t an 
average of the oliscrvatums (with certain omissions) give* 154 2 
inches per diem Vaiit)* containing large glaciers give in 
dications that the itc h is l*tm higher than it ia at the present 
day, and has paused at four different levels. Work also has been 
done among the gfacius of the eastern side tf New Zealand, 
and a few facts are recorded imnng them, that m advancing the 
icc appears not to plough up the earth In conclusion, Mr 
Marshall Hail calls upon unionism climbers to help in the work 
of the Committee 

A paper on “The Urun „f the Mirrocephalic Idiot,” by 
Prof D J Cunningham, IKS, and Dr Telford Smith, read 
liefore the Royal Dublin V»«-iy nearly a year ago, and noticed 
at the time in these columns (Naiurf, voL 1 p 287), has just 
been published in the Society s Transactions 1 he authors give 
the results of a thorough examination of the hratns and skulls of 
two typical microcephales. Their study leads them to accept the 
view arrived at by Sir George Humphry, from an examination of 
nucrocephalic and macrorrphalic skulls, vir “ There is nothing 
in the specimens to suggest that the deficiency in the development 
of the skull was the leading feature In the deformity, ami that the 
smallness of thi Ixiny cerebral envelope exerted a compressing or 
dwarfing influence on the brain, or anything to give encourage 
nient to the practice lately adopted m some instances of removal 
of a part of the bony case, with the idea of affording more space 
and freedom for the growth of the brain In these, as m other 
instances of man and the lower animals, the brain growth is the 
determining factor, and the skull grows upon and accommodates 
itself to the brain, whether the latter he large or small ” 

Dr W M Ham-kink has brought together his Indian ex 
penences in anti choleraic inoculations, and has published them 
in the Indian Midu at Uanette In spite of the very numerous 
difficulties which he had to encounter in carrying out hu invest! 
gation*, Dr Haffkme ha* succeeded, with the assistance of 
others, in inoculating no less than 32,166 indmduals with his 
cholera vaccine Every pains was taken to obtain trustworthy 
records of the results derived from these inoculations, and, as iar 
as can be judged from the data to hand, the balance appears to 
be decidedly in favour of the process. This is perhaps especially 
brought out by Dr Haffkme’* work in Calcutta, where I he per 
centage of attacks and deaths amongst the inoculated was 1 18 
[icr cent , w hilst amongst the non inoculated lhi [irreentage of 
cases amounted to 15 63 per cent , and of deaths 11 63 per cent 
One fact has indisputably lieen established by these investiga 
turns, and that is the harmlessncss of the operation , is view of 
this it is to he hoped that the inoculations may lie more widely 
spread, and farther facilities thus offered for the collection of 
observations on this very imjwrtanl subject 

A year’s aclmometrlc observations, made at thi konstan 
tinow Observatory, Pawlowsk, are recorded by J Schukewitch 
in the ttoportonum fur McUorologtt They have led to some 
unexpected results regarding the intensity of the sun’s radiation 
at different season* of the year Thu intensity, as measured on 
the surface of the earth, depends upon the altitude of the sun 
and upon the transmitting power or opacity of the atmosphere 
The intensities were measured by a thermometer with blackened 
bulb, which was exposed to the sun vide by side with a precisely 
similar one which was kept in the shade To test whether the 
two thermometers were identical in their behaviour, two nucces 
sive readings were taken, in which first the one and then the 
other was shaded It was found necessary to take the mean 
of these two readings in each case. The tables embodying the 
results contain, besides the intensity, the state of the sky, the 
altitude of the sun, and other meteorological data. From these 
tables the yearly course of intensity of the unclouded sun at noon 
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u worked out- It shows a principal maximum in April, • 
secondary maximum in September, and chief minimum in 
Novemlier The intensity of solar ra d i ation for equal altitudes 
is greatest m winter and least m tumrnar, a circumstance which 
tends to equalise the winter and summer temperature A great 
diminution of trensmisubilily is brought about by that pheno 
mcnon so characteristic of the middle European continent, called 
in (jermany Hoktnrattch, an elevated stratum of peat smoke 
which gives a fiunt and rather pleasant odour, usually taken to 
indicate the continuance of fine weather The author finds 
greater oj«dty in front of an atmospheric depression, and 
greater transmissdidity after it The clearest air is preceded b) 
a heavy summer nun 

Thb Meteorological Council have published a valuable set of 
monthly meteorological charts of the Red Sea, showing the 
prevalent winds and currents, with other information of use to 
seamen (musing through the Sues Canal to India The wind 
observations alone number nearly 75,000, and have been supplied 
from logs specially kept for the Meteorological Office, fmm ships 
belonging to the Royal Navy, and various other source*. Each 
chart, of which there are twent) four, contains useful remarks 
referring to the loading features, which are shown graphically, and 
the introduction to the Atlas contains an interesting general 
summary by Lieutenant C W Haillie, R N , Marine Super 
intendcot. The wind charts show that from October to 
January northerly winds arc prevalent over the northern half 
of the sea, and southerly over the southern portion From 
February to May the northerly winds extend further south, while 
southerly winds prevail from near I'cnm to about the 16th 
parallel From June to September, northerly winds blow over 
nearly the whole sea ( ales are most frequent lietween 
November and March , they generally blow from the southward, 
and are mostly met with in the southern port of the sea. The 
currents are somewhat erratic, and while occasional strong 
streams are experienced locally, their velocity is not usually 
great over large areas. The Gulf of Aden may be taken as an 
exception, as the currents often set there with considerable 
velocity An interesting feature has been noticed in the range 
of sea temperature in the Stnut of Bab-el Mandeb, near the 
liland of 1’etrlm, where it amounts to 26* at the period of the 
S W monsoon The whole work shows evidence of the great 
care and labour bestowed upon it 

Thb extent to which many of the American agricultural 
experiment stations are devoting attention to the culture of 
small fruits and other minor crop* is perhaps significant of an 
impending change in the economic bearings of the management 
of the soii, and of the partial displacement of the grand* culture 
which has hitherto almost monopolised the field of experimental 
inquiry Bulletin No. 55 of the Purdue University Station, 
Lafayette, Indiana, opens with a description of experiments with 
small fruits, carried out in response to the numerous inquiries 
received from farpiers and others concerning the different 
varieties of such fruit*. Strawberries, raspberries, blackberries, 
currants, gooseberries, and grapes, form the subject of this 
section of the report Field experiments with mane and oats 
ore next dealt with, and amongst the results noted, a is stated 
that better yields have followed the sowing of two bushels or 
more of oats per acre than that of any mailer quantity The 
bulletin concludes with a notice of experiments with sugar beet, 
but in view of the desperate condition to which the beet growers 
of France art at pretent reduced—despite the artificial support 
which the sugar industry there receives under the bounty 
system—ant qsnnot ■*« any immediate hope for the American 
beet-sugaf industry This, indeed, is practically admitted in the 
bulletin, for It Js sajk) 1 " The condition of the sugar business 
throughout all sugar producing countries is such that there seems 
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to be little probability of capital being invested in beet-sugar 
plants In this country at present ” The points which are reported 
upon Include comparison of varieties, time of harvest, the re 
spective effects of bacterial disease and beet scab an the sugar 
content of beets, the effect of loosening beets some time before 
lifting them from the ground, special thinning, teats of foreign and 
American seed, and yield and cost of crop per acre It is con 
eluded that, under more favourable economic conditions, beet 
factories might advantageously be established in the State o( 
Indiana. 

A paper by Wilhelm von Beroki, on the lines of equal 
disturbance of the magnetic potential of the earth, appears 
in a recent numler of the Sett dtr A had d*r Wist sm Berlin 
The deviation of the potential at any place from the mean 
value of the potential corresponding to the parallel of latitude 
passing through this place being called the disturbance, 
the author gives the theory of the lines of equal disturb 
once He shows that the westerly (or easterly) component 
of the earth’s magnetism u> given by the rate of change of the 
disturbance of the potential along the parallel of latitude 
or W m ®'* a where Va ia the disturbance for the potential, 

and dy man element of a latitude circle Hence it follows 
that a knowledge of a westerly component of the earth’s field 
for the whole surface of the earth suffices to everywhere deter 
mine the disturbance in the magnetic potential, and draw.the lines 
of equal disturbance Wherever the lines of equal disturbance 
are tangential to a circle of latitude * o, and hence W=o, 

or alt such points will lie on the agonic lines, r * the lines along 
which the declination is xero. At all (daces where the line* 
of equal disturbance are tangential to the terrestrial meridian, 
the northerly component of the earth's field has its normal 
value The author has constructed a chart of these lines for 
the epoch 1880, using the data given in the magnetic charts 
published by C. von Quintus Icilius. The mean value of the 
magnetic potential for the latitude A is found to be given with 
a high degree of accuracy by the exprcmion V* = k tin 
and the author considers that this simple expression must have 
some special significance, and not be merely an empirical 
formula 

A PATER, bj Mr G C Whipple, entitled “Some Ohserva 
tions on the Growth of Diatoms in Surface Waters” (Tecknti 
logical Quartet ly, vol vii), is a valuable contribution to tb* 
study of the periodic frequency of microscopic organisms m 
freshwater areas. The work is noteworthy as having been carried 
on in a biological laboratory attached to the Boston Water Works. 
The author’s general results are here given 1 (1) That the growth 
of diatoms in ponds is directly connected with the phenomena of 
stagnation , that their development does not occur when the 
lower strata of water are quiescent, on account of greater density^ 
but rather during those periods of the year when the water is in 
circu ttion from top to bottom (2) That diatoms flourish best in 
ponds having muddy bottoms. (3) That in deep ponds there are 
two well-defined period 1 of growth—one in the spring and one 
m the autumn j that in shallow pond* there is usually a Spring 
growth but no regular autumn growth, and that other growth* 
may occur at irregular intervals a* the wind happens to stir up 
the water (4) That the two most important conditions for the 
growth of diatom* are a sufficient supply of nitrate* and a fee* 
circulation of air, and that both these conditions aw found at 
those periods of the year when the water 1* in circulation. (5) 
That while temperature haepoesibly a slight influence on the 
growth of diatom*, it is of so little importance that it dpe^nt* 
affect their seasonal distribution. (6) That the increase of diattwu 
takes place substantially ia accordance with the law of pae 
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metric*] progression, ami that the cessation of their growth it 
awed by the diminution of their food supply 

Mi H G W bus's scientific fantasy, the “ Time Machine ” 
which has been appearing as a serial in the Nrm kevuw, will be 
pu b l i s hed in volume form, by Messrs Heinemann, in the course 
of a few days. 

Me. OiSBBRT Kapp has arranged with Means. Whittaker and 
Co. for a transtaboc from tbs German of Ms new work on the 
“ Alternate Current Transformer " The volume will be published 
in the ‘‘SpeckUsti’ Series” m the autumn. 

The papers on the relation of diseases of the spinal cord to 
the distribution am) lesions of the spinal blood vessels, recently 
contributed by Dr R T Williamson to the Mutual Ckranuh, 
have been reprinted and published In book form by Mr 
K. Lewis. 

This week's new editions include Prof T Preston’s phtlo 
MpMotl “ Theory of Light,” published by Messrs. Macmillan 
More than one hundred pages of new nutter have been added, a 
valuable addition being an account ofProt Newcomb’s expen 
meets to determine the veldcity of light The second edition 
has appeared of the late Prof. Cayley’s “ Elementary Treatise 
on Elliptic Functions” (Macmillan), the first edition of which 
was published in 1876. Another second edition, received during 
the past week, is “A First Book of Electricity and Magnetism,” 
by Mr. W. Perren Maycock This book, now greatly enlarged, 
is published by Messrs. Whittaker and Co. 

ThK Deutsche Seewmrte, which, with the year 1894, has com 
plcted its twentieth year of useful activity, has just issued the 
seventeenth volume of Am Jen Arxktv This work, which has 
contained many elaborate and valuable discussions in meteoro- 
ogy, navigation, and nautical astronomy, is now devoted more 
especially to discussions of practical utility to seamen Among 
the articles of more general scientific interest may be mentioned 
one by Dr Cros.mann, on the application of Bessel’s formula 
n meteorology, and one by Dr Maurer, on the application of 
graphical methods in meteorology and physics generally 1 the 
latter investigation may possibly lead to the substitution of this 
method for the use of tables in some of the problems of nautical 
astronomy 


Th* additions to the Zoological Society’s Gardens during the 
past week include six Hairy footed Jerboas (Diptis kuttpes), 
two Lesser EgjrjXtan GerbiUes (GerbtHm tegypiins), two Lybian 
Zonita* (Ictenyx lytic a), two Grey Monitors ( V’araam grtseta ), 
two Egyptian Mastigures ( Urtmatltx tpnuptt), three Egyptian 
Geckos ( Tarmtola tMutkns), a Common Chameleon 
(CkwmeUtm vulgartt), seven Common Skinks (Saturn 
ajt a na tu ), two Cerastes Vipers ( f’ipera cerastes), two 
Diademed Snakes (Zanems ehetdema), from Egypt, presented 
by Dr John Anderson, F,R S 1 s Crysbok (Neotragus 
mclauotis, 9), from South Africa, presented by Mr J F 
Matcham; a Wapiti Deer (Ctrvws catuuUmis , » ), a Japanese 
Deer (Ceram sika, 9), a BurehcU’s Zebra (Epuu temkelU, 6 ), 
two Polar Hares (Leptu giaciatis)* bom in the Gardens. 


* OUR ASTRONOMICAL COLUMN 
Mercury and Venus.— The planet Mercury is now an 
evening star, and will be favourably placed for observation until 
towards the end of June The greatest donation will occur on 
June 4 at t jh., when the planet wUl transit,about ih. 4am. after 
the aunt the declination will then be nearly aj* north, and the 
apparent diameter a little oret 8" Jopiiet will be In close 
proximity to Mercury during the present period of its risibility, 
so that observer* not employing telescopes Quut ]« careful to 
discriminate between the two 1 at the Hoogmn, Mercury will 
precede Jupiter by about Sow ip R.A., and will be about 1^ 
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degrees farther north The two planets wUl be In actual con 
junction on June 8 at 4h , MercuryMng cT 47 * N of Jupiter 
Venus, also, is most favourably rifoated for observation at 
the present time, and the great briUfance of the planet In the 
western sky after sunset cannot fail to attract the attention of 
the most indifferent It will not, however, reach maximum 
brightness until August 13 The greatest eastern elongation 
will occur on July 11, arid the apparent diameter will inertoa* 
from 16* on June 1 tn 59 at the Inferior conjunction <m Sep 
t ember 18 

The Total Soi au Euipsk os 1898 January si-sa— In 
addition to the eclipse of the sun which will take place on 
August 8, 1896, and for which we understand preparations are 
already well in hand, there will be another important solar 
eclipse before the end of the present century This will occur 
January 21-SI, 1898, ami the Nauiuai A Imamu Circular, 


— _ _ the meteorological conditions prevailing at various 
points along the track of the cUipac during tho latter part of 
January is being collected through the assistance of Mr Eliot, 
Meteorological Reporter to the Government of India. It is 
proposed to publish thu information early in 1897 

As the next sun spot minimum is not due until the year 1900, 
observations of the phenomena of this eclipse will famish in 
formation as to the solar conditions during the transition from 
maximum to minimum 

The Astro- rHOTOGRAPH k Chart —The third part of the 
second volume of the RttlkUtt of the International immanent 
Committee, gives an account of the present state of the great 
undertaking to prepare a photographic catalogue and chart of thr 
heavens. The report* from the various participating observatories 
indicate in general a rapid advance towards the completion of the 
jihotographs which are intended to form the basis of the cats 
logue , four of the eighteen observatories have already completed 
the rones allotted to them, and it is expected that at least eight 
more will reach this stage by next spring. Systematic wort at 
the South American observatories hat been seriously interfered 
with by political events 1 but it is satisfactory to learn that the 
Australian and Cape of Good Hope astronomers are prepared to 
come to their assistance An immense number of catalogue 
pistes with short exposures has been taken with the various 
instruments, no less than 75 J having been taken at Pans, and 
156* at the Cape The measurement of the catalogue plates is 
also in s forward state at several of the observatories, but the 
reductions have scarcely been commenced 

For the chart itself, not one third of the rcauirite photographs 
have yet been obtained, but the progress of this part of the work 
is necessarily slow, in consequence of the long exposures 
required. 

Dr Gill proposes that the Committee should meet in 1896, to 
reconsider the vinous questions left open si the former con. 
ference, among which one of the most important relates to the 
scale of magnitudes to be adopted. 

Four important memoirs also form part of the pressnt report 
Prof Turner and M Prosper Henry discuss different methods 
of reducing the plates, M Tripled gives his experience and 
views as to the determination of magnitudes, and M Dormer 
discusses the various corrections for instrumental error*. 

Award op the Waison Mbdal.— On the recommendation 
of the Board of Trustees of the Watson Fund, the U S 
National Academy of Sciences Javt year unanimously awarded 
the Watson medal to Dr S C Chandler, for his investigation* 
relative to variable stars, his work in connection with the 
variation of terrestrial latitudes, and his researches on the taws 
of that variation The recommendation was noted in these 
columns s year ago, and a description of the founding of the 
award was given (Nature, vol I p 157) The medal was 
presented to Dr Chandler at the recent meeting of the National 
Academy, and Saettc* for May 3 contains the report of the 
Trustees, setting forth the grounds upon which the sward was 
made, and bnefly stating the history of the investigation of 
change* of latitude Dr Chandler's work upon the subject 
began with observations made by him in 1884-85. His observ 
ations, continued uninterruptedly for fhlrteen mouths, revealed 
a progressive change of a pronounced periodical character in the 
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instrumental value* of the latitude Circumstances prevented 
him from canyfav on the work until six years later, when betook 
up the problem again. The result* then obtained are published 
in a senes of eighteen papers in the Jtumal (1891- 

94), exclusive <5 a senes of five papers upon a topic closely 

1 -'wMonstanl. These papers 

_ _ e in this column, so ft u 

_.0 do more than refer to them now 

In connection with variable stars, besides the incidental work 
of observation and discovery which Dr Chandler has contributed 
to it, his work has involved the collection of all the data in 
astronomical htstoiy, their discussion, and the formulation of | 
the elements of thefr light variations into numerical laws His 1 
important researches upon cometsry orbits are also well known 


I the little crater 1 while if the current 1* broken, and the light dies 
out, you wish that Turner had painted the limpid tints, and that 
Ruskin might describe their loveliness. 

The effect when either tungsten or silver replaces chromium i* 
! much the seme, but, in the latter case, the glowing lake is more 
, brilliant in its turbulent boiling, and blue vapours rise to be 
I condensed in iridescent beads of distilled stiver which stud the 
crater walls. 


A LECTURE EXPERIMEN 7 
A FURTHER description of the use of the electric furnace 
recently exhibited at the Royal Society, for the purpose of 
lecture demonstrations, may be useful, as pictures, some six feet 
acroM, of the interior of the furnace may readily be projected on I 
the screen This is effected by the akl of the device which 1 
has already been given in NAru*B(p. 17, Fig a) The result | 
is really very beautiful, though it can only be rendered in dull 
tones by the accompanying illustration (Pigs. A, a) It may be 
well, therefore, to state briefly what is seen when the furnace 1 
is arranged for the melting of metallic chromium Ihreclly 
the current is passed, the picture reflected by the mirror R 
(Fig 2,4 k at ), shows the interior of the furnace (Pig A) like a , 
dark crater, the dull red poles revealing the metallic lustre 1 
and grey shadows of the metal beneath them A little ( 
later these poles become tipped with dazzling white, and, 
In the course of a few minutes, the temperature rues to 
about 2500* C. Such a temperature will keep chromium well 
melted, though a thousand degrees more may readily be attained 
in a furnace of this kind Each pole is soon surrounded with a 
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tbs furnace from above, tbs eyes being suitably protected by i 


lambent halo of the green-blue hue of the sunset, the central 
band of the arc changing raptdly from peach blossom to 
lavender and purple. The arc can then be length— J — J - 
the pole* an arum further and (hither asunder, 
masses of chromfen fuse in silver droplet*, below * 
field of light, passing into green of lustrous emerald 1 then the 
but fragments of chromium melt into a shining lake, which re 
fleet* the glowing pole* in a glory of green and gold shot with 
orange boat. Still a few minutes later, as the chromium bums, 
a shower qf brflnant spark 1 of metal are projected from the 
ibrnace, aarid tpe clouds of nieset or brown vapours which ureath 
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Such experiment* writ probably lend a new interest to the us 
of the arc in connection -writh astronomical metallurgy, for, as 
George Herbert said long ago— 

" Star, have tbcdr storms ewn in a high decree. 

As well as we , 

and Lockyer has shown how Important it is, in relation to such 
storms, to be able to study the disturbances in the various strata 
of the stellar or solar atmosphere Layers of metallic vapour 
which differ widely in temperature can be more readily obtained 
by the use of the electrical furnace than when a fragment of 
metal Is melted and volatilised by placing it in the arc, in a 
cavity of the lower carbon. W C. Robek rs A vs 1 Kb 

THE LIFE-HISTORY OF THE CRUSTACEA 
IN EARLY PALAEOZOIC TIMES 

T N his recent anniversary address to the Geological Society, 
the President, Dr Henry Woodward, F R.S , after 
the usual distribution of medals and awards, the reading 
of obituaries of deceased Fellows, and some preliminary 
matters relating to the afliun of the Society, including the moot 
question of the introduction of ladies as visitor* to the evening 
meetings, devoted the remainder of hu address to a brief dis¬ 
cussion of “ Some Point* m the Life-history of the Crustacea 
in Early Palaeozoic Time* ” Dr Woodward continued ea 
follows 1—"Of the various groups of the Invertebrate whose 
ancestry extends into Pabeoeok times, none posses* a greater 
interest for the geologist than the Crustacea, whose existence is 
proved as for back as the Lower Cambrian rocks 1 While their 
near allies, the Arachnids, have been met with in strata as old 
as the Silurian 

“ My earliest papers on the Euryptepda appeared in 1863 and 
1864, and an account of Stylmttrus and Htmiaipit w-- 


Crustacea,’ hi which an attempt was made to show the evulMioB 
in time of the various farms belonging to this dan, graphically 
depicted on an engraved faWiof-sheet, with explanatory tes* 
Iajtj ro poin ted out the! the mein development of the fcrataoea 

the EerypteAk?**tte 'ud'slto 
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AmikrafaUmon and other fcrme In the Coal Measures; the 
Stoma to pods by PygKofkmltu Cocptrt, the Am phi pod* by 
Gamptmyx, both in the Coal Measure*, and by Protofmtscm 
in the Permian Lastly, the Cimpedia, by the anomalous form 
Tmriltftu , from the Wenlock limestone 
“ In November 1866 ,1 laid before this Society the evidence 
upon which I based my arrangement of the Pttrygoti and Lvnuli 
in one order, for which I adopted Dana's very appropriate name 
of Merostonwta (or 1 thigh mouthed ’ animals^—expanded to 
include ail (hose ancient crustaceans comprehended m the two 
aulMgden of Eorypterida and Xjphosura, and forming two groups 
of kmg-bodM and short bodied forms, quite parallel to the 
fidK&ypui* and Macronr* in the Decapod* I even the inter 
mediate form* -corresponding to the Anomoufa—being paral 
Jeled by the Hrmwipitae {ffmuuyu, Ptttufmxw, Ac ) Thu 
group formed the subject of a monograph published by the 
Talsrontogtaphaad Society (»86 <-1878) aimpristogi 7 genera and 
84 species—dp of which are PaLeoeoie-m age The integrity of 
this group, founded on the researches of Huxley, Salter, Dana, 
Mall, and many others besides myself, has been firmly main 
rained, although many attempts have since been made to detach 
it from the Crustacea and place it with the Arachnid*. For 
instance, it was proposed by Dr Dohrn, in 1871, to Include the 
Metnatomata in a still larger division, under Haeckel’s term 
Giguitaetnca, which was made by expansion to embrace the 
Merqstomata and the Trilobita, and to be placed fertswr the 
Crastacaa and the Arachmda. 
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which form the surviving representative* of this ancient Older of 
the Merostomau, and are so widely distributed in the Coal 
Measures of North America, Britain, Ac.—have likewise been 
discovered as for back in time as the Upper Silurian of Lanark 
shire, being represented by & small fora which I named and 
described, in 1868, Meohmu/us fakahu, having eight thoracic 
segments apparently free and movable, but wanting the tail-spine, 
which probably was developed later In life, or may hive been 
represented by an extremely short terminal plate, as we aee it 
the ease in the young larval /imu/tit Thus the earliest fossil 
king-crab knopn probably rambled closely the free swimming 
larva of the living king-crab as it leaves the egg 
" As to whether the F uryptenda—with their evidently aquatic 
branchiated respiration, their jaw feet provided with swimming 
(not walking ) extremities—are in the direct line of ancestral 
relationship to the recent scorpions, I may refer again to my 
paper * On some Points in the Structure of the Xiphosura.’&c 
—‘ This is one very strong argument, to my mind, in favour of 
the higher zoological pootion mPterygotm— that, being extremely 
larval in its anatomy, it consequently possessed the capacity for 
further development, and so has been modified and disappeared ’ 
—its latest representatives being met with m the Coal Measures, 
where the then earliest known examples of fowl scorpions had 
also been found But the discovery, almost simultaneously, by 
Thorell and Lmdstrom in Gotland | by B N Peach In Scotland , 
and by Whitfield in North America (in 1885) of actual pul 
monated land scorpions in rocks of Upper Silurian age (as fin¬ 
back, In fact, in geological time as the earliest known occurrences 

_ of Pttrygotu r, i/imonta, and Ewrypttrus) indi 

" cates that the air breathing scorpions were 

derived from a still tar/ur and as yet undo, 
covered aquatic progenitor possibly in Cambrian 
“ or pre-Cambrian times 

" ** “ Simultaneously with the commencement of 

ray own work on the Merostomata, J W Salter 
undertook a monograph on the British Trilobites 
for the Pateontographical Society in 1864- 
No one who takes up this fine work of our old 
friend can avoid a feeling of regret that Salter's 
valuable hfe and splendid p alieo nt otegictt know 
ledge should not nave been longer spared to us 
” to carry orrTo it* completion this most important 


" In arguing for their retention before this Society in 1871 I 1 
wrote —‘Take away the tnlobiu from the pedigree of the 
cnistacea, and I submit that one of the main arguments in favour 
of evolution to he derived from the class, to for from being 
strengthened, is destroyed From what are the Crustacea of to 
day derived ? Are wa to assume that they all descended from 
the phyllopods and ostracods—the only two remaining orders 
whose bfe-hl story is conterminous with that of the trilobita? 
Or are we to asnime that the arachnids are the older class?’ 

‘ If,’ says Frits Mttller, ‘ the Crustacea, insect*, myriapod*, and 
arachnid* ate indeed all branches of a common stoat, it is evident 
that the water-inhabiting and water breathing Crustacea must be 
regarded as the original stem from which the otbeT terrestrial 
classes, with their tracheal (aspiration, have blanched off’ 

"In the above-quoted paper I pointed out that the young 
IJmului, when it quits the egg, has the hinder body as large as 
th« haul-shield, and the nine segments composing it are most 
deafly marked out, the abdominal spine being quite rudimentary 
•ad forming to feet the pth segment Thu Is the so-called 
4 TriUtiim-tttdinrk ’ of Dohm 

H * At this stage,' says ftukard, ‘the yoang swim briskly up 
and down, skimming about tn Durr backs by flapping their gilb, 
riot bending their bodies.’ This locomotion of the young 
Ltmhu, by swimming upon it* back, near the sur&ce of the 
WStav .(by means of it* gifi feet), agrees very closely with the 
h«M of AOtri, of Chk■wtfkaku, and Artmi* and it extremely 
aSM ws th i a of its aflbrity to the piyUqpoda, with which, at this 
stow of its existence, it hex ihany points to common, as well as 
WMSths trilobita. 
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"1 of the trilobites, I may note that Dr Henry 

f Hicks made his first communication to this 

J Society in 1865 on the genu* AtUfaltnus, and 
I between 1871 (when he came to London from 
I the happy hunting-ground* of St, David’s and 
joined the Geological Society) aq^j 1876, he 
communicated to this Society a senes of paper* on the fiutfte* 
of the * Menevian,’ the Lingula Flags, Tremadoc Slates, and 
Aremg series, giving descriptions of no fewer than thirty-four 
specie* of trilobites, belonging to eighteen genera, from thorn 
incltnt rocks 

" But numerous a* are these additions to our knowledge of the 
trilobites of Wales, they only represent a part of Dr Hicks’s 
discoveries, many of which were announced by Saljer; the most 
important being that of die finding of a large J’armJaXidiS at St 
David's, proving the existence of a Middle Cambrian or * Para 
doxidts son*,’ coextensive with the vast area over which these 
early rocks have been observed, add ‘wfeepytog a persistent 
horizon throughout Europe and America. ’ 

“ A brief re&reace must here be made to the papers publisher) 
by that excellent geologist and naturalist, the late Thomas Belt, 
F Q S , in 1867 and 1868, on new trilobitek from the Upper 
Cambrian rocks of North Wales, and on the Lingula flag* or 
Ffestiniog group of the Dolgelly District, with figures and de 
scriptkms of four species of Oltnus (non Conororyfkt) and four 
species of Agnosias from Dolgelly In 1888 I wa* so fortunate 
as to be able to record the first dhcovery of trilobites ( Contcorypk* 
viola) to the Longmynd Group, Penrhyn quarries, Bethevda, near 
Bangor, to North Waie*, 

"The remarkable fauna of the Olmollus or Lowest Cambrian 
zone, originally discovered in America by Dr Emmons to 1844, 

I wa* first recognised in Europe by the late Dr Ltnnaimon in 
1871, to the basal zones of the Cambrian near Lake Mfoaen m 
Norway, but it* typical genus Oiomlkts was thefi referred by Mm 
to the allied but more rfeent genus Paradogutes This rtfe wa c 
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wu c rrected by l'ruf Broeger in 1871 > tad thevanmts brilliant divisions of Cn/jnutu, Ctraurm, and Actdtuptt Hu feseUphes 
paper, on the Primordial formaUons by thu author have given have been earned on by the method of making thin tnnaverae 
the OkHtUtu fauna a marked and peculiar interest In 188a and longitudinal sections of rolled up specimens. He haa drown 
I mnamon neat made known the existence of the OUntUut that the ventral body wall of the tnlobitea wai bounded mfetkyly 
fauna in Scania, at the base of the Swediih Cambrian In 1886 by a thin chitinoui membrane, which waa attached to the lower 
the tame fiuma waa detected by Mickwitz in the Lower Cambrian margin of the doml excwkeleton all round Thu ventral mem- 
of Russia (Fathoma), and thu Ruman fauna waa figured and de brine wu supported by calcified archer, which gave attachment 

scribed in detail by Dr F Schmidt, of St Peteraburg In 188; to the appendage* beneath He farther established the existence 

Or Holm reported the existence of the OUntUut fauna in the of a row of articulated cylindrical limbs, on each aide of the 
Cambrian of Lapland, where it wea drat detected by Morale]] in middle line Walcott described the thoracic appendage* in 
1885 Thu* the exwtence of thu remarkable fowl group, the Cafymm» u slender six jointed walking leg* (eodopodites) with 
lde*t well marked fauna recognised by geologists in the Lower a single pointed termination, the basal segment giving rue to a 
Cambrian, had already been demonstrated, in 1888, in three main branch appendage (exopodite) On each ude of the thnmcH. 
ngtons, namely (1) in the region of the Rocky Mountains , (a) cavity he also described a row of bifid spiral appendages, of tfie 
in the region of North eastern America , (3) m the region drained nature of gill* and he suggested that branchue were attached to 
by the Baltic Sea Up to 1888 no recorded account of the dis the base* of the thoracic Umba u well The abdominal *r 
covery of OUntUut from the Bntiah Isle* had been published the pygidtal rings earned appendages, a pair to each segment, but 
oldest fauna described being the overlying Paradojctdtt rones or they do not appear to have differed from the thoracic limbs, save 
Middle Cambrian formation m sue The mouth J/f, situated behind the hypoatome, and has 

‘ The first recognisable trace* of OUntUut in Britain were dis four pair* of jointed manducatory organs, the base* of which 
covered by Prof l-apworth in 1885 Further collections were are modified to serie as jaws, the hindmost pair being the 
made in 1887 and 1888, on the flanks of Caer Caradoc Shrop largest, and expanded at the distal extremity into a swimming- 
shire, and the species wa* named, in honour of Dr Charles organ 

Callaway, Oltrulltu LaUavtt Later on it was figured and “ The correctness of Billings’s view* as to the nature of the: 

described in the Gtdogual Maqaunt for 1891 thoracic limb* of Asaphut pJatvrephaJui, wai further confirmed 

“ In August 1891, Sir A (reikie announced at the British by the finding of a specimen of A tophus mens tot, in the Oido 
Association meeting in Cardiff, the discovery of OUntUut by vtcian locks of Ohto, which shows the under surface with its 
Messrs Peach and Home, in blue black shsle* a few feet below appendages, described by Dr I Mickleborough This specimen 
the “SerpuliteCnt ’ of the CambrUn rocks of North west Scot shows two pairs of maxUUpeds or taw fact, eight pairs of wallr 
land, in the Dumlonnell Forest of Rom shire 1 he description ing appendages, corresponding to the eight pairs of free thoracic 
of “ the OUntUut rone of the North west Highlands formed the segments, each limb having stout six joints The under side 
subject of a most valuable paper by Messrs Fetch and Home, of the coalesced segment* of the abdomen (pygidium) reveals a 
read before the Geological Society on February 10 1892, and a senes of from twelve to sixteen similar paired appendages, 
new species of OUntUut is descnbtd and named O Lsipntnlkt by diminishing rapidly in nre from before backward* to the 
these authors Mr B N Peach, F R S nmmunicatcd a extremity A brad median groove extends along the under 
second paper, “ Additions to the Fauna of the Otenellus zone of tide of the thorax and abdomen, and probably represents the 
the North west Highlands ’ on June jo 1804 in which, in sd space once occupied 1 y the Semites or, powbly, the straight 
dttion to O fapwrthi he desenbea and figures 0 / apwor/kt intestinal canal ol served by Barrande in some tnlobitea flops 
var tUnqatvt 0 retuulatut, O gi(,as, 0 inhrmedtus, and Bohemia, Tracts if supposed branchial filaments have also 
OUntUmtUt armalut been observed in thu specimen, apparently attached to the 

“ * The Fauna of the Lower Cambrian or OlmtUnt zone forms thoracic legs 
the subject Mid title of an admirable monograph liy Mr C D ‘‘No further addition had been made to our knowledge of tjte 
Walcott, F G S , which, with the exception of the tulisequent appendages of tnohite* until July 1893 when Mr W V. 
discovery of an OUntUut fauna in the Lower Cambrian of the Matthew a student of Columbia College (N \ ) communicated 
Scotch Highlands (already referred to), give* us a very complete the result of hiv examination of several specimens of JVtarthrus 
and up to date account of thu interesting and oldest fauna fieri 11 obtained by Mr W S Valiant from the Hudson River 
About eighteen widely distributed localities are shown on the map Shales (Ordovician) near Rome, Newark After recording 
of North America from British Columbia to Labrador, and as far the extent of our previous knowledge derived from the im 
south as Texas, whilst m Europe wc hsve Spain North and portant researches of L D Walcott, he proceeds to describe the 
South Wales, the Scottish Highlands Norway Sweden, F inland, additions whirh the specimens from Rome have supplied These 
Bohemia, Bavaria Podolu Sardinia, l’etchonland, and the Ural tnlobites are found in a soft, fine, blsck shsle, and are perfectly 
Mountains Omitting trails burrows, and tracks the O/eiuUus well preserved The most noticeable character is the presence 
fauna ha* yielded fifty five genera of organisms, fifteen of which of long slender many jointed whip like ajipendages attached to 
are Tnlobitea. the front of the head, closely resembling the flagellate antennar 

“ We may now add yet another locality in which this remark of other crustaceans These originate beneath the anterior 
able fauns occurs, as proved by the presence of the remains of border of the head shield, and are as long again nearly as the 
OkntUut and the pteropod SalttrtUa tvtmely, m Western glabella itself Mr Matthew also was able to detect a sene* 
Australia, where it was discovered liy Mr Hardman in 1886 of walking or swimming lap, one a narrow, jointed, cylindrical 
‘ I must here refer to the discoveries of the limb* of tnk> leg, the other thin, broad, fringed with a comb like structure 
bites In 1870 the fate t Billings, the Psteontologut of the similar to the gills of many Crustacea. 

Geological Survey of Canada, brought before the Geological “ The next communication u from Mr C E Beecher, of New 
Society and described a specimen of Ataphui fdaty cetkaiui Haven, Conn On the Mode of Occurrence and the Structure 
firm the Trenton limestone of Ottawa, Canada, exhibiting and Development of Trtartkrus Bttkn The material gathered 
remains of eight pair* of limbs, corresponding with the eight for the Yale University (by the aid of Prof Marsh), near Rome, 
free and movable segments of the body, and showing the hypo New \ork, is probably some of the best which has been ob- 
stome still attached to the doublure of the anterior border of the tamed, and ha* been carefully examined and described by Mr. 
cephalic shield, traces of two appendages under thi caudal Beecher 

shield were also visible On that occasion I exhibited s sped In their present condition the specimens from Rome contain 
men of Asaphut from the same locality and honron, showing very little calate, nearly the entire calcareous and chitminw 
Evidence of a small 7-8 jointed palpus lying at the side of the portions of the tnlobites bang replaced by a thin film of him 
hypoatome apparently m its ongtnai position After some re pynte. To thu cause is doubtless due the preservation of deli 
marks on the Superficial character of tnlobrtss I added 1— cate organs and structures which would otherwise have been 
‘ The prominence of the hypdstome in the tnloUta reminds one destroyed 

even more stroirty of the gams Afttt than of the isopods, and “ 1 he specimens thus pr e se rve d occupy an extremely restricted 
it is quite reaaoMtble to expect in the trilobtta a more genetahied vertical distribution, but with® thu range they are nearly all 
type of structure than that which marks the modem represent* complete, and preserve tfcer appendages They are of «B ages, 
nves of the thus ’ from larval forms up to full grown Individual*, whilst the 

“In 1881, after many yean of untiring labour, Charles jaeeat strata cootain a rather sparse fauna in which the tnMatea 

D Walcott furnished moat conclusive proofs of the exist are generally fragmentary and without appenda g e*. The author 

•nee of appendage* to the cephalic, thoracic, and abdominal behove* that, in the majority of beds m which tnlobites are 
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animals that have east their shell, rather than the tests o 


"Mr Beecher mention* another_. 

that nearly all the specimen* are found with __ - 

'which U explained by suggesting that, although they lived with 
the ventral side downward*, the gases In the viscera produced 
during decomposition were sufficient to overturn the animal and 
allow it to be buried by the accumulation, of the fine sediments 
in the position in which it is now found 

" The appendages of Tnarthus appear now to be very well 
made out The ontentue, as seen in a number of specimens, were 
simple multiarticulate flagella, which Walcott has shown extend 

hack ward* to the lateral margin -'* u - v -*- 

occupy exactly the same position 
Aput 

14 Two small appendages, like simple palpi, with broad basal 
'tdjnts, which may represent the maxilla, are seen in one of 
Walcott’s specimens, and there were probably four jiairs of 
nbnikr cephalic appendages, besides the simple flagellate 
antentUB, more or leas modified to serve as mouth-organs. 

44 Each segment bean a pair of Mramou* appendage* originating 
at the sides of the axis, as m other trilobites. The anterior legs 
are the longest, and the others gradually become shorter towards 
the pygidium Each limb consists of two nearly equal branches, 
the 'endopodite’ and 4 exppodite,’ which may be correlated 
with the typical crustacean primitive limb, and are well displayed 
in the adult Afjnu, in the biramose natatory feet of the zoea of 
the common shore-crab ( Carctnus), and retained m the appen 
stages of the abdomen of the adult lobster (Homarus) Practi 
cully, these biramose limbs are reproduced along the entire senes 
of free segments. The appendages belonging to the pygidium 
closely resemble the branchigerous feet of Apns, and may 
evidently be correlated with typical phyllopod limbs. 

44 The first point insisted upon by all systematic zoologists—long 
before the finding of appendages had thrown so much new light 
upon our investigations—was that the great variability in the 
number of the segments in trilobites was a feature which dis 
linctly connected them with the phyllopoda Bernard considers 
Of greater importance still the gradual diminution of the size of 
She segments posteriorly, which remarkable feature the tnlobues 
share with Ajms I would also call attention to the fact that 
those earlier trilobites which best exhibit this large number of 
segments, such as Olentllus, Paradox ids, Sec , arc likewise re 
markable for the simplicity and exact similarity of their segments, 
being a serial repetition of one another, and even the coalesced 

X rtits forming the head shield share the same resemblance 
the free posterior thoracic and abdominal ones. Bernard 
has given expression to the idea most aptly when he writes (op 
(U p 41a) — 4 The adult is but the grown, not metamorphosed, 
lartm—grown bv the continual development of segments from 
before backwards, until at a certain stage this process becomes 
fifed, and we have the adult A/at with a number of fixed rudi 
foentary segments. This fixation of a number of undeveloped 
segments is visible also w many tnlobites. 

14 In the earlier forms (as Oknellus) these rudimentary postenor 
augments still re mam free , but, as a rule, they are coalesced to 
form the plate like pygidium so characteristic of the trilobites. 

41 Turning to the appendages, the simple multlsegmented fiogel 
)ate antennae arc extremely characteristic of the Crustacea, being 
met with in lowly copepods and highly developed decapod*. 

44 The biramose paired limbs are quite a primitive type, like the 
segments to which they are attached, exceedingly simple, yqt 
■characteristic, and with the exception of the antennae and the 
four succeeding pain of appendages, which are modified to serve 
as mouth-organs (maxillae and maxillipeds), the whole series are 
simple btramose natatory or walking feet, such as persist still in 
adult Myttx and many other recent Crustacea. 

44 The eyes in trilobites closely resemble those of other anthro- 
pbds, hut vary somewhat in position, and also in development, 
tn some genera the eyes being altogether absent, ns In Ampyx, 
C&ahrtu, Ac., whilst in others, like rhgfouL mey are enor¬ 
mously exaggerated in size In some genera the eyes are hyaline, 
the-faceted surface being covered with a fine transparent htycr, 
““ 'In others the fiweta appear prominently on the surface^ U, 
res ted by Bernard that the minute pore observed In the 
bear the compound eye fii several genfim ( Trimuhus , 


NO 1335, VOL. 52] 


AHdaspis , Catymem, Ampyx , GrUUhUes, Phtlhpsta, &c.), may 
be analogous to the pore In the head-shield of A pm, and be the 
opening Into the water sac covering the eyes; and whilst in some 
genera of tnlobites this water sac may have existed, it may have 
degenerated in others, leaving the eye in contact with the outer 
cuticle, which covered it like a thin transparent membrane. In 
none of the tnlobites have larval eye spot* been olnerved 
44 Dr Lang held the v u.w (in 1891) that If a fifth pair of cephallr 
limbs were found comparable with the anterior antennae, tn 
lobites might then be regarded a* primitive entomostraca, to be 
denved from the same racial form as the phyllopoda 

44 Walcott is of opinion lhat the trilobna formed a distinct 
branch, which diverged at a very early date from the phyllopoda, 
and having expended its vital energy in lVdseazoic time* ft dis 
appeared He adds 4 1’rotubly two thousand species and one 
hundred or more genera are known from Paheozotc strata. With 
this great difierentation the initial vital energy of the group 
became impaired, and the trilobtta died out at the close of 


_ .... .__ _ cestrallv 

connected with IammIhs , that limalas may he related through 
Htmuupts with Eurypterut, but all the intermediate forms have 
not yet been met with That some ancestral turypterid must 
have given rise to Siorpio cannot, I think, be doubted , but It 
must have been in pre Silurian times, for Peach and Lindstrom’s 
Palaopkonus had already appeared in the Upper Silurian of 
Lanarkshire and Inrtlond as a terrestrial pulmonaled form, 
while a similar land scorpion had been discovered by Whitfield 
in the Silurian of America. 

The Phyllopoda deserve consideration from a geological 

J -a representative of Apas ( Proto,artsMarsbu) having 

with in the Lower Cambrian of Vermont, U S 
Some of the living genera are naked (Brant At pus and Artemia), 
but in most the front portion of the body Is protected by a shield 
like carapace ( 4Jm<), or it may be enclosed, as m Ettheria, m a 
bivalve shell The fossil remains of bivalved phyllopods, 
Esthtna and fans were described by Prof T Rupert Jone* as 
far back as 1862 in the Palieontographical Society, where he 
defines nineteen species ranging from the Old Red and 
Carboniferous upwards. 

44 rhe most ancient of these shield bearing crustaceans, 
originally placed with the phyllopoda and having a single 
modem analogue (Nebaha), have now, by general consent, been 
removed and placed under the order Phyllocanda, a name 
suggested by Dr A. S Packard in 1879. The fossil form* 
referred to this order were originally studied and noticed by 
M‘Coy, Salter, Barrande, Clarke, and have subsequently lieen 
folly described by l’rof T Rupert Jones and myself 

44 Metschmkoff, who studied the emlnyology of Nebaha, con 
sxlered it tn be a 4 phyllopodiform decapod ’ Besides the 
resemblance to the decapods, there is also a comlmuUion of 
copepud and phyllopod characteristics. The type is an instance 
of a generalised form, and is of high antiquity, having made its 
appearance in Cambrian times, when there fived (if we regard 
the relative sire of most Crustacea, and especially that of the 
living Nebaha) gigantic forms. Such was the Silurian Cert 
tucoris hidemtt, which was probably more than two feet 
in length 

41 The modem Nebaha is extremely small, about \ inch in 
length, but a newly described species, Ntbahopsu typtca, hare, 
measures as much as if inch, with the body compreated, and the 
carapace bivalved, as in Lmnadia, on* of thegenuine phyllopod# 
There is a large movable rostrum overhanging the head , stalked 
eyes, the cephalic portion came* two pairs of antenme and 
three pain of special mouth organs (mandibles snd maxilla;), 
the thoracic segments bear eight pairs of short, leaf like re 
spiratory feet, which are followed V pairs of (abdominal) 
Simple swimming feet, four being large ana two rudimentary, 
while the last two segments (seventh and eighth) are destitute of 
appendages, the body terminating in an elongated phyllopod 
bke caudal fork Compared with Nebaha, the fossil forma give 
evidence 0/ an articulated rostrum , traces of antenna:, the 
presence of a pair of strong mandible*, of a large expanded 
shield in some, and of a folded or bivalved carapace in others , 


shield _,_ 

of the presence of seven or eight body segment 1 
carrying branchigerous appendages, the terminal segment cany 
lag a central caudal spine and two lateral shorter ones. It seen}* 
highly probable that the old giant pod shnmps (Cerattaeanr, 
bdbyroetns, Ac ), whose remains occur in the Pateozotc rocks 
from the Cambrian to the Carboniferous, are represented by the 
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minuti living Ntbalia, and that the* early, forms may have 
given rise to, and have been the forerunners of, the modem 
Malacca! raca. * In Ntktlta,' aw Cfous, * we probably have 
to do with an oAhoot of the phy bo pod -Eke ancestors of the 
Milacortraca, which has persisted on. to the prevent time.’ 

“ The genu Estkeria existed in the fraeh and brackish waters 
of the Devonian Period, in Livonia, Caithness, and Orkney, and 
aho in Nova Scotia and Scotland. It flourished m the 
European area at several of the Upper Carboniferous stages, and 
waa well represented ui the Secondary and Tertiary rocks, it is 
also living, and has a world wide distribution. 

“ The Pbyllocarida seem in some case* to afford examples of 
persistency of type, and in others of local or temporary speciab 
sation One of the oldest known is the Cambrian Hymen*, arts, 
n prototype of the recent Ncbalsa, Caryocani of the Arenig 
aeries possibly belongs to the same group, and the Upper 
Silurian Ceratiocans carries the form to a high degree of 
perfection j but until we meet with the Nebaha at to-day we 
nave no tangible links in this series in intermediate geological 
times. Walcott’s Cambrian Pretocaris is quite susceptible of 
being regarded as a predecessor of the living Ayu r The 
Carboniferous Ditkyrocaru and its allies stand probably in the 
relation of genealogical links. But much more research among 
these interesting lower crustacean fossils is required before their 
phylogenetic relationship can be folly elucidated 

The Ustracoda, which have the entire body enclosed in a 
shell or carapace composed of two valves united slong the back 
by a membrane (represented by such forms as Cyfris, Cypridina , 
Condoms, BeyrtcAta, Primula , ice ), arc chiefly dwellers in 
•hallows, and occur both in fresh and salt water j they are 
usually of minute die, but there are deep-sea types which 
attain comparatively large dimensions (an inch long) They are 
met with in rocks of almost all ages from the Cambrian up¬ 
wards. To speak of them here is to recall Ihe nearly life long 
lab iurs (from about 1840) devoted to their elucidation by Prof 
T Rupert Jones, who has described many hundreds of these 
primitive crustarea from rocks of every British formation as 
well as from very many foreign countries. 

" Great as are the transformations which these organisms have 
witnessed in the long cycles of geological change from Lower 
Camhnan to modern time, they present, nevertheless, a general 
fecies, and (like the genus Lingula amongst the brachmpoda) 
must be looked upon as one of those persistent types which 
possess enormous power of multiplication, so that entire beds of 
rock may be said to be composed of their microscopic tests. 
The living sjiecies also possess exceptional powers of endurance 
and provision for the preservation of their lives in periods of 
drought, often retaining their vitality in a dormant stale perhaps 
for years 1 thus they have persisted through all the vicissitudes 
of geological time, represented by the entire succession of the 
stratified rocks, ‘all things changing, but themselves un 
changed ’ 

“ None at the older Ostracod genera exist now , but some of 
the existing forma of the Cypndidje, Cytheridre, and Cytherellid* 
are fully represented by predecessors in the Palaeozoic rocks. 
The wonderfully well preserved Pahroevprts Edwards it, dis¬ 
covered by Dr C Brongniart, enclosed in transparent silica. 


forms of life than are met with m the 1 OltsuUis rone.’ We an 
fully justified in concluding that such must actually have 
existed, because we find m the Lower Cambrian evidence of a 
quite considerable fauna belonging to several divwtoari which, 
although lowly ui themselves, are nevertheless already so clearly 
differentiated one from the other as to prove to us that we are 
still, both biologically and chronologically, very for removed 
from the commencement of life on the earth ” 


j SCIENTIFIC SERIALS 

American Journal of Science, May —On the colour relatione 
of atoms, ions, and molecules, by M Carey Lea. Fart t The 
colour or absence of colour of an element it a function of its 
atomic weight No element having ions coloured at ail Valencia* 
can belong to the same natural group with elements having 
colourless ions only The entire claw of elements with colour¬ 
less ions is divided into nine great natural groups, as follows — 
II, F, Q, Br, I, Li, Ns, K, Rb, Cs? Ca, Sr, Ba, Sc, Y, La, 
Be, Mg, dn, Ctl, Hgj B, Al, Go, In, C, Si, Ce, Sn, Pb, 
Th , NT P, As, Sb, O, S, Se, Te This first great division of 
the elements includes all those whose 10ns function as aiuons, 
and also part of the cathioo*. Intermediate between the tyo 
chief divisions are eleven transitional elements, viz. Ti, V, Co, 
Nb, Mo, Ag, Ce, Ta, W, Th, Bi These have ions which at 
some valencies arc coloured and at others colourless. The* are 
eathfon* only With atomic weights ranginafrom 1 to 47 the 
atoms are colourless j 5a to 59 coloured j 65 To 90 colourless , 
103 to 106 coloured , Its to 139colourless 1 14$ to 169coloured , 
19* to 196 coloured Elements whose place in ihe numerical 
senes falls between these pertode have both coloured and colour 
leu atoms. The six heaviest metals at the end of the series are 
alternately coloured and colourless.—Argun, Prout’s hypothesis, 
and the periodic law, by Edwin A. Hill. A very interesting 

r ation connected with the discovery of argon is what will be 
effect of these researches upon Prout’x hypothesis? It is 
possible tliat argon has been an unsuspected cause of error, 
which, when properly allowed for, will show the ratio of H to 
O to be almost exactly 1 to 16. This would make so many 
atomic weights even or half multiples of H as to render probable 
the generation of the elements from a common form of matter 
by the continued addition of some one or more constant in¬ 
crements of mass,—Relation of the plane of Jupiter's orbit to 
the mean plane of 401 minor planet orbits, by II A. Newton. 
The secular perturbation of the orbit of a minor planet by Jupiter 
is such that the inclination of the orbit plane is not greatly 
changed, but the node has a constant motion Whatever may 
be the distribution of the poles of these orbits at one epoch, the 
tendency of the secular perturbation by Jupiter is to finally dis¬ 
tribute them symmetrically around the pole of Jupiter’s plane. 
The present inclination of the mean plane to Jupiter’s plane 


“I have endeavoured to dtmict In a diagram (p. 115) the evolu 
two of the Aithropoda in geological time. 

‘<In concluding this brief excursion over the abysses of 
Pabezoic time, I nave only been able to bring under your 
notice a few isolated points of interest in the crustacean fount 
which lie in the depths of these ancient deposits. They may, 
however, serve to show that this group of lowly existences Is 
not destitute of interest for the biologist. There may also be a 
possibility of connecting these isolated observations so as to 
show the* bearing upon the greater question of the development 
of life. 

*• Is oeder, however, to do this effectively I must ask you to 


waters, we shall find a still greater variety of life forms to study 
" Two conclusions may be drawn from our observations, namely, 
(1) that rim ancient faunas of the earth were for more wide¬ 
spread, more simple and more uniform than are our recent fiuma*, 
and (S)if, as the researches of geologists seem to indicate, other 
sedimentary recks exist, older than the Lower Cambrian, then 
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clones, by Prof A. Woeikof The article deals chiefly with two 
points mentioned in a former paper on this subject by Mr 
Dines. Dr Woeikof considers that the balloon ascent from 
Munich on December 11,1890, showed that, while there is no 
cooling of the free air in calm anticyclomc weather, the radia¬ 
tion of the surface of the snow cools the surrounding air, even 
on an isolated mountain With regard to the suggestion that 
the latent heat set free by condensation is sufficient to cause a 
storm, he points out that the heat set free by copious condensa¬ 
tion in India does not produce storms.—Meteorological problems 
for physical laboratories, by Prof C. Abbe. Few physical 
laboratories have conveniences for studying aero-dynamics, but 
the author, with the assistance of Prof CT F. Marvin, gives a 
list of thirty-seven subjects for experimental iqvesrieUfon which 
demand attention from meteorological students.-—Long range 
weather forecasts, by Prof. H A. Based. The author puts to¬ 
ward a series of crucial tests of weather forecasts, more parties- 
forty with the view of showing the fallacy of thepredfctfonx 
based on the positions of the moon, planets, Ac.—There is also 
an article by F B. White on topographic influence on tjie windt 
of the weather maps, which frequently shpw erratic winds, 
having no dependence on the barometric gradients charted with 
them. 
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SOCIETIES AND ACADEMIES 

London 

Phytic«1 Socitty, May 10.—Captain W dt W Abney, 
President, in the chav—Mr Herroun retd t paper on 
the iodine voltameter After referring to the utotl method* 
of determining the value of the small current* uied in call 
brating galvanometer* and other apparattn for measuring 
small current*, anddiscussing the errors to which they are subject 
the author gave hi* reason* for selecting iodine He did this 
since, with the exception of mercury in the mercurous state, 
iodine ha* the largest electrochemical equivalent, and in 
addition, by titration with sodium thiosulphate, it i» possible to 
determine the quantity of iodine liberated with a greater accuracy 
than can be obtained by weighing a deposit of copper or silver 
with the balance The solution employed in the voltameter 
contains 10 to 15 p-r cent of ante iodide If care 1* taken to 
leave a small piece of metallic nnc in this solution no free iodine 
is liberated on keeping, unless the solution is exposed to a strong 
light for some tune The anode consists of a plate of platinum 
at the bottom of a tall and burly narrow beaker The a ire 
leading die current to the anode is encased m a glass tube so 
that the iodine is only liberated at the bottom of the beaker 
where, on account of its great density, it tend* to collect The 
kathode consists of an amalgamated one rod, which to 
prevent loose particles of xtnc foiling down into the iodine is 
surrounded by a piece of filter paper or vegetable parchment 
In an electrolysis lasting for as long as two hours, none of the 
lodme u found to diffuse up to the part of the solution near 
the one kathode Where on account of the extreme feebleness 
of the current employed, it is necessary to allow the electrolysis 
to continue for longer than two hoars, a U tube u used with 
two small plugs of asbestos at the bend the anode being in one 
1 unhand the kathode in the other With this form of volumeter 
even after the current has flo ved for several days no signs of 
iodine have been found in the bmb containing the kathode On 
account of the production of electric convection currents, the 
lodme volumeter doe* not seem to be quite so suitable for the 
accurate measurement* of stroog current* After the current is 
stopped the nnc electrode 11 immediately removed the solution 
stirred, and the amount of lodme liberated determined by titra 
tion with sodium thiosulphate The author finds that a con 
venient strength of the thiosulphate solution 11 one in which 
one c c correspond* to the amount of iodine liberated by five 
coulombs of electricity Thu solution contains 13 8375 grmi 
of pure recrystallised sodium thiosulphate per litre It is pos 
siMb tt> perform the titration to within 0 r c c , which corresponds 
to o 5 coulomb or if the electrolysu lasts one hour, to 1/7*00 
ampere In * comparison made with a silver volumeter, the 
current a* deduced from the wiser was o 0264 ampere, and 
that deduced from the iodine o 0266 The author considers 
that part of the difference may be due to the effect of 
oxygen dissolved in the solution of silver nitrate Prof Carey 
Poster considered this process for measuring currents a most 
valuable one The idea of using s volumetric method for 
measuring currents was to him new He did not, however, see 
the advantage of using a substance with a high electro chemical 
equivalent if a volumetric method wav going to be employed to 
estimate the quantity of the substance liberated It would be 
possfole to use a chlonde though m this case the titration would 
probabjy be less accurate Prof Silvanus Thompson said he 
thought the method would be very valuable, but he would like 
to know if any error was likely to arise if too great a current 
density was employed The number the author had assumed 
for the atomic weight of silver (108) was only approximate , if 
the more accurate value (107 7) were used, the agreement be 
ttoeen the results obtained with the silver and iodine voltameters 
srould be Improved Mr Trotter asked what was the hugest 
current that could be accurately measured Mr Enright said 
he had used porous diaphragm* in iodine voltameters, and found 
that the iodine collected in the positive compartment, while the 
water was driven over into the negative compartment With 
strong currents it was possible to get almost pure iodine left ffi 
one compartment Mr Watson thought that, since the value for 
the eiectio chemical equivalent of todme used by the author was 
deduced from Raylmgtrs value of the electro-chemical equivalent 
of sdver, and that Raytetgh’s experiments were pe rf ormed in air, 
the difference obtained with the silver and Iodine voltameters 
chukl hardly be due to the cause suggested * Mr Elder warned I 
the members that volumetric meosurenfent* were not so accurate 
or easy as they seemed He particularly mistrusted a sotutuxi 
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of sodium thiosulphate since he had found a solution of this 
assistance to change even in twenty four boors The difficulty 
of accurately reading the burette might be overcome by weighing 
the burette and its contents before and after the titratno. The 
author m hi* reply sud that with the tiro of electrodes ht used 
(about 9 sq cm surface) o 1 amp-re was the maximum current 
it was safe to ut: Th inly sub.tanre likely to be produced by 
too great a current d nsity was p-riodate, srhich sinoe It was 
insoluble, would imme liattly be noticed The influence of th* 
distorted oxygen was inly ap irenable with small currants where 
the electrolysis lasts same time while in Rayleigh’s experiment* 
large currents were employed Ihe chairman, while returning 
thanks to the authoi for his pip r mentioned that in his expen 
ence he had found sine salts to be very untrustworthy —Mr A 
Sharp read a pip-r en ltle 1 a new metho 1 in harmonic analysis 
The author, in this pap r applies the pnnciple of the form of 
harmonic analysts for giv mg direct readings of the amplitude and 
epoch of the vanoui constitu nt harmonic terms, previously de 
scribed by him to the p rfir nine- of harmonic analysis without 
the uie of in ns rum-it Th 1 inematic pnnciple is aa 
follows Le the curve to la analysed U. drawn with a scale of 
abscissa such that the p riod 1* 2v Let a wheel w roll on 
the paper and be connected with a tracing point P in such a 
manner that as P move* uniformly in the x direction the axis of 
the wheel w turns uniformly counter clockwise in a horizontal 
plane, and the di-tance rolled through during any short interval 
Is equal to the corresp m ling displacement of the tracer P in the 
y direction The curve traced out by v> the author calls the 
roller curve and from the vector joining the initial and final 
points of this curve the amplitude and epoch can be determined 
Suppose the periodic curve consists or a portion of the curve 
y=<% + a ,t + «*r* ++s»r" repeated over ind over again Then 
if the tracer is taken round this periodic curve you get a rolled 
curve which may lie called the first rolled curve If now the 
it, the roller curve 


curve whose ordinates are 


dx 


obtained is tla evolute of the first and go on for Ac The 
author gives two worked examples and compares the values of 
the coefficient obtained with those given by the harmonic 
analyses of the Guilds Central Technical College Prof 
Henrici said he had not received the paper in time to thoroughly 
master it but he thought that at any rate for carves where no 
discontinuity occurred, the relation found bv the author between 
the roller curve* was always true the tut evolute being a 
point, and the one before that a circle The interesting point 
was whether the method was capable of being used for practical 
purposes, for it occupied a place with respect to harmonic 
analysis similar to that occupied by Simpson’s rule in planimetry 
Prof Silvanus Thompson asked if the author had devised a 
form of mechanism capable < f fulfilling the kinematics! conditions 
given at the commencement of the paper The author in h •. 
reply said he had devised such a mechanism, and that it wav 
described in his previous paper In addition he had aroce 
invented a more practicable form which he had patented The 
chairman said the Society ought to congratulate itself on the 
large number of important papers dealing with harmonic 
analysis and planimetry that had lately been communicated 
Malacological Society May 10 —Prof G B. Howe* 1 re 
sident, in the chair -On behalf of Mis* de Burgh specimens 
were shown illustrating the variation of CalmmirUa mtrrateni , 
Linn —Mr Da Costa exhibited a collection of univalve molluscs 
from Lakes Tanganyika and V ictona N yarns, «pd pointed out 
the entirely different character* of the molluscan fisuna of these 
*— lakes —On behalf of Mr C S Cox were exhibited living 
.linens of Glandina from -half —Mr E A Smith ex 
1 ted an almost complete collection of the land and fresh 
water motlusca of St Vincent W I — Mr E R Sykes exhibited 
specimen* of Ackahnttln 1 anahfu, Newc and allied forms, 
from the Island of Lanai The following communications were 
read —Notes on Ttackonaiurta and other genera of the land 
mollusc*, with reference to the animals of Marttnsia Mat am 
iictmtt, Pfr, and other aperies, by Lieut Colonel H H 
Godwin Austen —Report on the land and freshwater shells 
collected by Mr H H Smith at St Vincent W I by P A 
Smith —Note on the larval oyster, by M b Woodward 
Victoria Institute, May 6 —Dr Chaplin in the chair —A 
paper on the so called Pitht<*Htkr**Hs of Dr f Dubois was 
read fay Pwf E Hull, LL D , F R.S , after which a paper by 
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Sir J W Dawson. CMO, FRS, c _ 
and affinities of the Launches, or extinct a 
Islands, illnstiated by photograph*, > 

reviewed the hbtoricaJ fact* a* to tl __ 

inhabitant*, the character* of the crania fioC Bd, and the weapon*, 
ornaments, Ac., and described the cMelasfcsi* he had arrived at 
with reference to the relationship of tha Gauwhes to ancient 
peoples of Western Europe and Africa, and their possible 
connection rath the colonisation of Eastern America. ^ 

Royal Microscopical Society, May it.—Mr j£ D 
Michael, President, in the chair —Mr J, Swift exhibited an 
improved form of the Nelson microscope-lamp, fitted with 
mechanical movements; and also a Waled microscope which had 
been fitted with the new mechanical stage —Mr T Comber 
read a paper on the development of the young valve of 
Tnukyntij uptr* The subject was illustrated with lantern 
photographa exhibited upon the screen.—Mis* Ethel Sargant’s 
paper, “On the first nuclear division In the pollen mother cells 
of Ltttkm mtrtagm, Ac ,” wst communicated by Dr D H 
Scott 

Paws. 

Academy of Science*, May aa—M Many in the chair — 
The decease of M C Ludwig, correspondent of the Medicine 
and Surgery Section, was announced V the President M 
Ludwig will be chiefly remembered for his work on blood 
pressures and circulation, on artificial circulation, and on the 
physiology of the nervous system. —Reduction to sea level of 
the values observed for gravity at tha surface of the earth (Coast 
and Geodetical Survey), by M G R. Putnam A translation of 
some passages of this work is given by M H Faye, in which it 
is shown that Faye’s-comction causes anomalies to more nearly 
disappear than Bougoer’s correction M Faye then discusses 
the probable form ofthe earth’s crust, and shows the bearing of 
his ducundon on the theories of geologists.—New researches on 
the thermochemical relations between aldehydes, alcohols, and 
acids, by MM Herthelot and Rivals. A rtsumi is given of the 
known thermochemical data connecting aldehydes with corre 
spending alcohol*and acids.—Existence of phosphorus in notable 
proportion in oysters, by MM A. Chat in and A. M lints. Not 
only has phosphorus been found m the shells of different kinds 
of oysters in the form of tricalcic phosphate, liut organic 
jfl-«--■— *-— '—i ‘-rr Besh in qi -**- 


has been found in oyster ft 


n quantity, more in 


(Ostrtu tduhj ).—Claami 
Lecoq de Boiabaudran. A theoretical paper discussing’ the 
author’s system of classification and the generis of elements from 
a primordial matter —On the spectroscopic analysis of gases 
obtained from various minerals, by Mr Norman Lockyer —On 
the reducing properties of sodium Slcobolates at a high temperature, 
by MM A. Haller and J Minginn The results of heating 
together in sealed tubes at about aoo" C. are given for desoxy 
benaoln and sodium ethylate in absolute alcohol; benxophenone 
and sodium ethylate} anthmquinone and sodium ethylate, 
amylate, and butykte respectively —On stereoscopic projection* 
and the “HereoJumeUe, by M Moesaard.—Studies on the 
activity of the diastole of the ventricles, on Its mechanism, 
and it* physiological and pathological applications. An abstract 
of a memoir by the author, M Leon Germe.—A comparison 
between the spectra of the gases from deveite and the spectrum 
of the solar atmosphere, by M H Deslandrts. A list of wave 
lengths of lines observed in the spectra of gases from deveite is 
compared with a similar list of 1mm observed in the aoiar chromo¬ 
sphere spectrum (aee p. 56). Twenty lines in the former list are 
recorded and thirteen him* in the latter Hit are shown to have 
the same wave-length, extending through the luminous and 
ultra violet portions of the spectra. Two permatuni chromo¬ 
sphere Hues, 587 60 and 447 is, correspond to two of the prin¬ 
cipal gat lines, 587-60(0.) and 447 175. There now remain but 
two such chromosphere lines always obtainable, which do not 
correspond to Jfties obtained In terrestrial spectra.—On the 
isomeric transformations of mercury salts, by M Raoul Varet. 
It la shown that Mack amorphous HgS disengages +0 24 Cal. 
in chawing to the red amorphous variety, and yields a further 
-h jmK Cal in becoming red crystal Hoe HgS —Action of 
aKrog en peroxide on the halogen salts 01 antimony, by 
M V Tbmnm*.—Heat* of formation of benxoyl chloride 
and tohiyl chloride, by M Haul Rivals. The substitution 
of the groan (COC 1 ) for a hydrogen in bentene or toluene 
results in aa increase in the heat offbrmatiosi of + 58 Cal and 
+ J 5 3 Cal respectively —Study of aeeedonbie and senecine, 
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by MM A. Grandval and H. Lajoux. Two alkaloids have 
been prepared from Sttutu tm rimrir Senadonine appears to 
have the composition CjjH, NO* and does not poaaeaa very 
marked reactions, benedne appear* to posses* much more 
definite reactions with the usual alkaloid reagents.—On phenyl- 
sulpho-orthotohudloe and some of its derivatives, by M Ch. 
Recant In condurion, attention is drawn to the reustanee o" 


Analysis of a mummy bong, byM.Tharard.—On a leucomatne 
extracted from urine in ease* of Angina pectoris, by M A. B. 
Griffith* and C Massey A new pntanoua base, causing death 
in two hours, of which the composition is given as Ct*H ( NO«— 
On some improvements in the preparation and study of thin 
plate* of sedimentary calcareous roclu, by M 

■ divisions 0"-** * J — 


the anomalous divisions of ferns, by M Adrien Gudbhard.— 
The catastrophe* of Titel in the Banat and of Mend oca (Argen- 
Republic), by M Ch. V Zenker Arguments are adduced 


sun spot appearances on the sun.—The use of crude petroleum 
for prevention of incrustations in boilers is advocated by M G 
Lifvin 
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NATURE u\' 

that, plong with diwsion of labour, combination of labour 
take* its firm hold m the organisation of modem scientific 
life, And Moltkcs mixnn, '‘march soparitcly, attack 
jointly," proves also useful m the peaceful battles of 
thought and scienc c 

A splendid proof of this combination of labour lies 
before. Die in the numerous volumes of the Challenger 
Expedition Physics, clumistr), geology, zoology, and 
botany, and ad those mutual and hydrographical attain¬ 
ments of modern date hive combined to produce results 
which close a past of unw irranted belief, and open a 
future of new research, lvoumlless in fertility of problems 
and of unknown possible effect on the human intellect 
and understanding 

parts and dimensions, as in the effects it has produced I Ihe imagination of hum in kind from the beginning of 
and will go on to produce, on the progress of a group of histoncal ages, and along ill its phases of development 
sciences which every day grow morq important in their and evolution, took hold of those unknown regions of the 
influence on hum tn intellect and thought heights of mountains is well as of the depths of the 

It is nowadays 1 very common complaint tint ocean Coveied by ice and snow, hidden in thick masses 
specialisation in scientific put suits threatens to do iw ly of clouds, out of which thunder and lightning and endless 
with that chanctcr of universality that was attributed floods of run and hill came forth, the ranges of moun 
in former times to all those who busied their brains with tuns gave birth to the grandest .and most appalling 
the phenomena of natuie I cm fully remember how, in visions of powers upon which the poor human individual 
my own childhood, the naturalist xarVfog^s found his e\ looked aghast, against whose mighty influences he felt 
unple in Alexander von Humboldt He was credited with helpless, ind whom he dreaded ind revered Every 
‘ knowing everything, and whoevei followed some small human being liecomes a poet under the influence of fear 
puisuit as a naturalist, paitook, in a certain degree., of the and levercnee Both magnify and intensify impressions, 
prestige the great “ Naturforscher ’ enjoyed in all eirrles even of the most common kind, and create combinations 
of the reading public When I was studying zoology it when thi arutest observer could not discover anycon- 
Jena, a fellow student of divinity asked me once, “ Pic isc nection Thus the oldest foims of religious belief, as. 
tell me what is the name of those stus * ’ “ I don t know, well is the numerous forms of still existing superstitions, 

ins dear friend, I am studying biology ” “ Oh, I thought have peopled the tops of mountains and the depths of the 
yon * Naturforscher study ill the natural sciences seas with images of supernitunl powers, theOlympof 

I im afiaid we ire it present dulling for away in the Hellas, and the old German myths the Hebrew Jehovah, 
opposite direction ind the general public is rather in ind the rudest Paganism found their abodes beyond the 
dined to believe that each nitunlist or natural philosopher clouds, and below the w aters And who can resist the 
lives on an island, of which hi investigates only ismall temptation of such dreams, grand and awful at once, 
comer, without caring a bit for thi rest of the island, ind when standing on those solitary heights of the Alps, with 
still less for other islands and whole eontinents \\ hether ice and snow, and lock and cloud around him and below 
we are quite as bad, I will not try to decide , certainly those him, and looking ovu endless ranges of peaks and 
happy times are far behind us when a professor of methc valleys* \\ho is not struck by the image of death and 
unties and istronomy taught also physics and medicine, destruction, when he wanders on the volcanic deserts of 
01 when botany, zoology, and chemistry were represented Etna, where there is not one leaf of grass, not one 
bv the only professoi of medicine and all these things smallest insect to keep him company * And in the midst 
were taught merely by books ind traditions But even of the raging ocean, with waves dashing against the poor 
those modest cases of personal union between zoology and ship, and clouds spreading darkness tround, who will 
botany, or between geology and roology, which not un refrain from images of ttiror created by the imagination 
frequently occurred in the first half of our century, have of the boundless depths to which he has trusted his life * 
passed away now at its close Instead of such personal Will there ever come a time when the human mind 
unions, we meet with, tn a well equipped university, distinct replaces such emotions by the cod reflection that the 
chairs for zoology, comparative anatomy, embryology, minimum or the maximum of atmospheric currents and 
palaeontology, geology, mmechlogy round each of these pressure causes the distuibance of equilibrium on the 
chairs we see gathering numbers of pnvatdocents and floods of the ocean to such a degree as to shake the 
other teachers, who deliver lectures on distinct specialities balance of the floating mass of wood or iron, on which 
of these sciences, which threaten to grow themselves again he happens to find himself, and bring its meta 
to independent divisions craving a chair for themselves centre to a position which enables the water to 
“ Division of labour" is all very well, but if we do not in supplant the air filled spaces until the greater specific 
time prepare for better mental digestion and assimilation, gravity of iron tames all away, through the lamina of 
the next century will live to see a new Babylonian turret, the hydrosphere, down to the lithosphere, which resists 
dispersion of languages will grow to such a degree, that ftirther gravitational concurrence? And will ever baro- 
evtm the inhabitants of the same scientific island will find meter and thermometer, or the observing eye of the 
if hard to talk to each other geologist, caught by phenomena of denudation or glacial 

It is a consolation, under these circumstances, to see,' erosion on Mortt Blanc, diminish the trembling of 
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THURSDAY, JUNE 6, 1895 


tHE “ CHALLENGER " EXPEDITION AND 
THE IU JURE Oh OCEA NOGRA PH 1 
The Voyage of H M S “ Challenger ” A Summary of the 
Scientific Results (With Appendices) Two Parts 
(London Eyre and Spottisw-oode, 1895 ) 

T HF two new volumes of the Challenger Expedition 
have appeared, and with them this momentous 
enterprise has arrived at its final dose It is well woith 
our w hile to seize this occasion foi a few words of 1 eflci tmn 
on a scientific drama, which is equally greit in ill its 
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-emotion when the e>e measure* the enormous distances 
it command# fronj'sueh 1 height ? Whoever has expert 
enced the thrilling delight of that other emotion caused 
by insight and discoiery whoever knows that infellec 
tual powers can produce as much enthusiasm as artistic 
and a sthctical emotion will not be haunted by the sicken 
mg dread that human imagination could become stripped 
naked by the impious hand of science Whoever cares 
more for the Why than for the How will gather around 
the temple of science but those gifted natures who are 
impressed by colours shapes and situations why shall 
they not go on to shake their kaleidoscope of beauty and 
ippearanre just as much os these goon drawing invisible 
threads of cause and effect between old ind new facts "* 

let us therefore not quarrel with the natural growth 
of the hum in mind but rather accept in delight ill such 
utions as include a gieat increase of knowledge in 
legions whtre ignorance lent the hand to superstition 
and so let us hail the woik of those who lifted 1 piece of 
the thick veil that covticd the abyssal depths of the 
wean 

It will ilwiys be one of the greatest if the man) 
met its of the late 1 rof \V 11 ( arpcntei to hue given 
the first suggestion to the Chill ng r I sped tion Not 
content with asking the Count il of the Hoy \1 Society to 
thiow in its uithority with the British ( ovemment to 

I ndert ike a m w ind complete com si of research for the 
exploration of the deep sea he enteied into direct cot re 
spondence with the First Ierd of the Admiralt) tnd 

irned his point so far is to ret cue the answer thit the 
( ovemment would be piepdrcd to give the requisite aid 
m further inte of such an expedition on icreipt of a formal 
ipphcation fiom the Ro>al Society in consequence of 
which inswxrthe Ko)al Society at ontc proceeded to take 
these necessity steps ind after ext hinging some corrc 
spondence with the Set retary of the Admiralty the pro 
poiilto defray the expense of such an expedition nut of 
the public funds was biought before larlnment and 

received the cordial assent of the House of Commons 
in Vprtl 1872 

It is to be limcntid that in the N utative of the 
Cruise, neither the proposition of the British Govern 
ment nor the debite of the House of Commons are 

II produced literally It w ould hav e been of high historical 
interest to the general is well as to the special reader to 
know exactly the wording in which the proposition was 
formed^ and the views and opinions with which it was 
received It is perhaps not possible to the editor of 
N VTURi to supply even now this omission, but yet many 
in the outer world would greatly desire a repnnt of 
the days discussion which produced results so 
momentous as that great and memorable expedition 
«of the Challenger In uttering this regret I can assure 
the British reader that though a foreigner, I feel deeply 
my share of gratitude to both Government and Parlia 
ment of Great Britain I cannot omit this occasion to 
congratulate science for hav mg her wants so well inter 
preted, understood, and satisfied by all those who have 
xl share m the Challenger Expedition, be it the Govern 
ment or Parliament, be it the officers and crew of the 
ship, or th« scientific staff and the authors of the 
v oluminous reports lying before me. 

And I may be permitted to chum some personal license 
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to proffer my thanks in the name of science, and especi 
ally of biological science for at the time when Dr 
Carpenter and the Royal Society asked the British 
Government to undertake the expedition I was myself 
engaged m a collateral enterprise of similar tendency, and 
felt the some necessity to isk for help and assistance of 
the authorities of the German Government and in smaller 
degree of the Governments of almost all civilised States 
and nations \ few years ifter the British House 
of Commons had cordiilly assented to the proposi 
tion of the Royal Society and voted the funds de 
monded by the Admiralty, the German Reichstag passed 
1 resolution based on a petition of Helmholtz, Dubois 
Rlymond and Virchow by which the Government of the 
empire wib asked to grant an annul) subvention of 
/1500 to the Zoological Station of Naples a subvention 
not only continued up to this d ite but four years since 
inertased to £.000 Ihesc votes of the two great 

parliamentary bodies go fir to disprove the old doctnnt, 
thit science and the promot on of lesearch are to be 
abandoned to ptiv ite enterprise dnd to the favours they 
may meet with accidentally in raising money by public 
subscription or falling in with wealthv private persons 
whose interest and generosity tan be won over I 
am afrud if the House of Commons had not granted the 
necessary funds the lhal/eng r Fxptdtion would never 
have taken plire tnd our ignorance ibout the many 
great and innumerible smaller questions connected with 
the deep sei pr iblems would be still the ximc as in 1872 
Had not the ( 11 mm Reichstag voted in favour of the 
Zoological Stitnn ill my person il efforts would have 
f tiled and neither the Naples Station nor the Plymouth 
laboratory nor perh ipx the mmy other imitations of 
the big brother at Naples would h ive had the chances 
with which they have met now No let science not be 
immodest and ask for ill and everything from the State 
but let it still less linger on ind wait for the chances 
growing always snrccrand sc ucer of being endowed by 
private source be it public subscription or donation from 
wealthy men ind anutcurs The number of persons 
combining great wealth with sufficient culture is unfortun 
ately not on the increase inherited wealth which offers 
more chance for the acquirement of higher intellectual 
pursuits is decidedly diminishing I he demand for funds 
for the endowment of research is doubtlessly augmenting, 
and the competition in the adv ineement of science is 
such thit the nation which is not ready to pay its share, 
will either be thrown m the background or live like 
a parasite on the intellectual blood of its neighbours 
How long such a parasitic existence 1 ould be protracted, 
remains to be seen but certainly no great nation Will 
deliberately accept such a disgraceful situation, the more 
since it cannot be doubted that each nation has its 
peculiar gifts and talents, which make its co operation 
indispensable in the chorus of other nations and in the 
interest of humanity It must be granted that the weight 
of a nation in the scale erf culture depends on the power 
and number of men of genius it has produced and goes 
on to produce, it may also be granted, that a genius has 
been known to open up his own ways and make his 
career through all the adversities of fate Yet a genius 
needs to feed quite as much, or perhaps more than an 
ordinary mortal, and some think it would be economical 
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to give him at least a\erage chancci Would iny genius 
have been capable of diving on his own account 
to the great depths of the Pacific > or would a genius find 
it possible to replace, by his own work, the ant like 
activity of the Naples Station’ Hardly But let him 
come now and handle the innumerable data of the 
Ch i/lcn^tr’s m\ cstigations or use the opportunities offered 
by a modem hbontory to give us a solution of the 
pioblem of heiedity or decide whether natuml selection 
suffices to account foi the evolution of the organic world 
or whether other print pics must be sought The genius 
of lasteui ind lister uid Koch hue opened the enor 
mous held of lest 11 ch regarding the nature and effect of 
bacteru »nd 1 think the world his not been the worse 
foi hr wee ind (icnmny spending public money for the 
equipment of luge liboratories to tnible those geniusts 
to continue in thi most effective way their labours 
Celt unly not cvciy whim or fancy ofa learned ind ividutl 
t m be accepted as 1 sufficient rcison for spending public 
funds some suit of a eon trolling apparatus will ilways 
be net ess ii) llul in the Royal Societies Nation il 
Ac idemies ind other It imed bodies of high standud etch 
nation his lire id) whitiswinted and it is understood 
well enough that suth 1 todies ire often even more difficult 
to be won ovei b) some new rising genius than a Ministei 
if lublic Instruction 01 the outside public It is theic 
foie not to be intuipitcd that from the Scyllaof nihilism 
in < ffic ill) suppoiting lestarch one must ncccssanl) glide 
down into the Chtrybdis of supporting whatever scheme 
comes out of the fen id brain of a young diseovcrei But 
this much e in be s ud or repeated over and over again 
for it is cut uni) no new truth—that the mental and 
intellectual pinductions of a n ttion ought not to be the 11st 
nor the le 1st in then 1 laims on the public money and it 
mat be m tint lined w ith all confidence, that hardl) an) 
othei expense will so amply repay the budget of a nition 
lxith mitci all) md ideally as the funds handed over for 
the pi imotiim of rcscaich 01 in the tiuer expression foi 
the on, m then of iisctrch 

t or it is m this th it the real future lies in organis ition 
Being orgimsed the smill J ip ncse empire was more 
th in 1 m itch to the tenfold bigger Chinese mass bung 
01 g miscd 1 few Biitish regiments can keep populations m 
abc)anco which if they were equally well organised might 
ciush them in a moment And to lie organised even in 
the intellectual sphere means to economise natural powers 
tnd not threw away chances which if they cannot perhaps 
be bi ought ilxiut deliberately nevertheless can be profited 
b) when they occut— and they occur always and evciy 
where 

Organisation of icsearch, will 1 do not doubt, become 
the special feature of the coming century It would be 
well worth to provoke discussion about schemes, ways uid 
channels into which organised research ought to grow 
E ich nation may adopt its own according to its character 
habits, and prejudices But one feature ought to be 
observed with them all, for it will soon become upper 
most that is international organisation of those interests 
and productions by which all the nations may be benefited 
together, without being forced to arrange separately each 
for itself; what,more effectually and,with less material and 
intellectual effort can be provided for all of them at once 
And there can be no doubt that foremost, in this regard ] 
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stands the quest 1 Hm to reorgamic, tr on, inise at nit, 
scientific pubh in n 

It cannot be doubted that the way in which we deliver 
over to publicity it present the results of the work of 
hundreds ind thousands of investigators is all but 
destitute of any reguht ng principle Publishing in the 
nineteenth ctntury resembles very much the kind of 
warfare practised in byg m times when regiments were 
the property of single ndviduals who were responsible 
for their equipments nourishment efficiency and who 
entered into contracts w th their men and soldiers md 
with stites and princes Defection on the one side, 
plundenng on the othei vcrc concomitant features of 
such arringcments which one only need compare with 
the pi u>ent constitution of the Prussun inny to feel it 
once what powerful element organisation has prosed to 
be W hy sh ill tht m st subtle of human activites the 
mental ind intellectual functions not be luble to pi oh t 
in the same degree by org inisation ? Why shill priju 
dice and egoism be permitted to govern with ilm st 
absolute sovereignty in the lofty regions of thought and 
speculation of exptnmcm and observ ition n one woid 
of reseaich’ Org inisation is not pedintry discipline 
not slavery genius no direct contrulic lion to ordei md 
measure Originality md individualism w 11 ncithei be 
s tcnficcd nor diminished if certain rules ire observ ed in 
bunging the results of investigation to public knowledg 
ind a bcttci more economical and more efieetive system 
of reporting and recording is adopted with the intention to 
ficihtatc the communir ition of v ilu iblc scicnt fic tcsults 
ovei the greatest possible clicks of competent leadcis 
It is true that the all powerful 1 is inertur w ill go f ir n 
opposing any serious attempt of reoigamsation in th s 
department but is I remarked at the commencement 1 f 
this trticlc, unless we pul hands md shoulders to the 
woik we sh ill unavoidably arrive soon at a state of ch lot e 
confusion where the worse elements may be conspicuous 
and valuiblc productuns at times be choked imong 
mediocrity 

It would had me too fir away from tht dire t subjc t 
of this at tide to develop here my scheme it bate 
irrangomcnt foi scient he public ition and f 1 un not 
nust ikon the feeling that such arrangements ought to lx. 
found and to be universally introduced is spretdiug 
rapidly among competent ind conscientious men of sueiu t 
Let these soon unite and form national ind intern ition il 
centres foi the organis ition of scientifi publi ation 1 
mon wholesome influence on the progress of scitnti md 
research can hardly be imagined novvad tys 

The two new and last volumes of the Ch lit in, ; 
Report art the work of Mr Murray the true soul of the 
expedition to whom science owes a great debt of gi iti 
tude for his never ceasing care and toil md foi his tilent 
and amiability with which he undertook the great burden 
of superintending the publications of the expedition 
besides himself adding most remarkably to the v 1st 
amount of new knowledge regarding the deep se 1 

In the * Editorial Notes to these two volumes Mr 
Murray has some paragraphs on the whole expedition so 
characteristic that! think it right to repeat them here to 
every reader who does not happen to lay his hands on 
tfee volumes themselves Mr Murray afkci having given 
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an iccount of how tn general the collections and the 
reports on them were disposed, adds the following — 

F 10m beginning to end the history of the Challenger 
Expedition is simply a lecord of continuous and diligent 
work. There were few opportunities for brilliant exploits 
during the voyage The daily and hourly magnetic and 
meteorologic observations, the handling of the ship during 
the tedious deep sea investigations, the work connected 
with the boat excursions and expeditions on land in 
addition to the usual operations of the marine surveyor 
and navigator, all demanded from the naval officers and 
seamen an amount of care and attention far sui passing 
what is required during an ordinary commission of one 
of Her MmEv's ships The labour connected with 
preserving, cataloguing, and packing the biological and 
other collections on board ship was enormous, so also 
was that involved in their subsequent examination on 
the return of the expedition and their distribution to 
specialists in many parts of the world All this was, 
however, accomplished with success and the typical 
collection* have now been deposited without any mis 
hap in the Bnhdi Museum. The majority of the authors 
of the special memoirs have spent years m the examma 
tion of the collections and m the preparation of their 
manuscript and illustrations for the press without other 
remuneration than either a copy of the Challenger publi 
cations or a snudl honorarium to cover the outlay necessi 
rated by their researches The payments of the civilian 
staff have been very moderate and in my own cise, at 
least, have not covered actual expenditure in connection 
with the woik of the expedition 

The great difficult) in canning through on under 
taking of this nature arises from considerations of time 
rhe researches of the specialist tend ever to become 
more elaborate in no case were the author* of the largei 
special reports able to terminate their work within the 
original estimates as to time and bulk The limitations 
in reference to expenditure imposed on me by the (.ovem 
ment often rendered it imperative to curtail the invest! 
gations and to cut out matter from the memoirs when in 
other circumstances I would gladly have fallen m with 
the views of contributors and collaborators The re 
searches and publications connected with the expedition 
might have been extended in several directions with 
advantage to science had the allotted time and funds 
permitted, as it is, a few collections have not been 
thoroughly examined vnd some observations have not 
been folly discussed 

“ In June, 1872, I was appointed one of the naturalists 
of the Challenger when the expedition was being fitted 
out During the past twenty three years my time has 
been wholly taken up with the work of the expedition 
and in the study of those subjects which the expedition 
■was organised to investigate The direction of the whole 
of the work connected with the publication of the 
scientific results passed unexpectedly into my hands, 
and I have done my best tn the ctrcumstanccs to place 
on permanent record a trustworthy account of the labours 
of this famous expedition It has been my earnest 
endeavour to complete the publications m a manner 
worthy of the naval position and scientific reputation of 
this great empire Notwithstanding the troubles, per 
sonal sacrifices and regrets necessarily connected with 
the work, It has been a pleasure and an honour to have 
taken pad in explorations and researches which mark 
the greatest advance, in the knowledge of our planet 
Since the celebrated geographical discoveries of the 
fifteenth aj|» jjfxteentJwJen tunes.* 

It is hadUy possible to speak m a more truthful, simple, 
and dignified manner of one s life's work than here Mr 
Murray speaks of the work and the difficulties that beset 
the ClaiiSwtgw-yfexpbdition,^" cbjus pars magna fait* 
ape ZJ36, vol 5^3 


He might have used quite other language, and have felt 
sure to meet the full acknowledgment of his content 
poranes, and nobody will certainly dispute him the 
proud sentence with which he finishes the above 
account There can hardly be any doubt about 
the epoch making importance of the Challenger ex 
pedition, and if in the first letter of Dr Carpenter to 
the Royal Society attention is drawn to an article in this 
journal (Naiur), vol iv p 107 1871), in which it was 
stated that the Governments of Germany, Sweden and 
the United States were preparing to dispatch ships to 
various parts of the ocean, expressly fitted for deep sea 
exploration and the question put forward, whether Great 
Britain should not step in to do her share in such 
work I think it might well be urged now, after Great 
Britain having done her work in the most unparalleled 
way, that other nations might continue and profit by the 
experience of the Challenger Such expeditions may be 
undertaken h> deliberately dividing the task of filling the 
gaps and lacuncs left by the Challenger , one nation taking 
the Atlantic the other the Indian a third the Pacific and 
a fourth cspcci illy the Antarctic Sea for its investigation 
and exploration A large basis has been laid by the 
Challenger cipible of bctnngany superstructure to be 
erected on it let France and C ermany, the United 
States and Russia take up this work ifter a mutual undei 
standing let S veden or Norway explore once more the 
North Polar Sea Ital) the Red Sea and let international 
orgonisition add t second chapter to oceanography 
after the first lias been so well worked out by Ore it 
Britain 

Nevertheless wh never important results may be 
armed at b) such icpeated expeditions embod)ing both 
principle* div ision of labour and combination of results— 
the future of oceanography require* still other means of 
lesearch Whenever a new domain of science is opened 
up either by the isolated work of a discovering genius, 
such os Pasteui and Koch or by combination of 1 irely 
found chances such as the Challenger Expedition offered, 
the immediate consequence is that specialisation sets m 
to woik out all the different chapters of the new doctrine, 
enlarging the basis multiplying the parts drawing new 
conclusions eoireetmg old ones—in short, bringing 
about a detailed colonisation of the newly discoveied 
intellectual areas But no oceanic or African colony can 
live and prosper nowadays without well established 
communication with its motherland no haphazard visits 
of travellers can supplant the permanent and systematic 
exploitation that alone provides those conditions of life 
which make a colony prosper And the same holds good 
for intellectual colonising, and especially for problems of 
oceanography 

If we look over the fifty volumes of the “ Challenger 
Reports we see at once, that the lion s share belongs to 
biology Wore than nine tenths of them are purely bio log 
1 cal, and almost all the others include some important 
biological elements It is therefore hardt) wrong to 
suppose that the future of oceanography will he with 
biology, and with its ways and means for increasing our 
knowledge The problems of biology, of course, are 
extremely varied, and many of them may be studied in 
every inland university Not so the problems of mans* 
biology, for which the last twenty years have established 
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the utter necessity of labors tone* near the sea-shore 
Here we are only in the beginning of a movement, which 
will go far to increase our knowledge of the conditions of 
marine life. * 

If the establishment of marine laboratories on different 
parts of the Mediterranean and on both sides of the 
Atlantic—not to speak of the North Sea and the Baltic— 
have proved a necessity if already, both m Japan and 
in California, the coasts of the Pacific have been pro- 
tided with such scientific outposts, it cannot foil that, 
by-and-by, Africa, Australia, and the Polynesian Archi¬ 
pelago will also have their biological stations. It is a 
great pleasure to me to be able to state here, that a 
small beginning is being made at Ralum in Neu 
Pommem (alias New Britain), the neighbour island 
of New Guinea, from whence numerous specimens of 
Nautiluspompihus have lately been procured An intelli¬ 
gent and enthusiastic German planter, Mr Parkinson, 
living since many years on that island, visited me a year 
ago in Naples, and offered spontaneously his help and 
!>eivices to establish a small station on his own land 
According to his views, locality and climate will favour 
such a plan, and as there is every six weeks a steamer of 
the North German Lloyd from Kalum to Singapore, and 
soon perhaps another one to Sydney, the possibilities of a 
tropical archipelago station are given The Naples Station 
has undertaken to prov idc the scientific equipment of its 
infant brother at the Antipodes, and my friend Major 
Alex Henry Davis, from Syracuse (New York), who, , 
already helped so much to establish lasting and fruitful 1 
relations between the United States and the Naples 1 
Station, has again stepped forward to piovide for the 
first pecuniary wants of the Papua Station Let us hope 
that this small beginning will reap some fruits, and 
the more so, as Mr Arthur Will?), well known by his 
work on the development and morphology of the Tuni¬ 
cate* and Amphioxus, has gone there as hrst pioneer of 
biology to study the development of Nautilus pompilius 
His impressions have been as jet very favourable, and he 
thinks that the fauna of New Britain will amply repay 
every sacrifice of Mr Parkinson and Major Davis. If the 
local authorities of New South \\ales, or Victoria, or New 
Zealand, would find it worth their while to help to a 
laboratory in Port Jackson, 01 somewhere else in Australia 
if in the Cape Colony somebodj would do as Mr 
Parkinson has done—numerous problems thrown open by 
the work of the Challenger would make progress, and the 
threads of biological study would draw nearer and nearer 
to encircle the most distant parts of the oceans. 

But the greatest stroke would come, if one nation or an 
international combination would present biology and : 
oceanography with a steamer, expressly built for purposes i 
of such research as the Challenger performed. In the 
year 1884,1 attempted something of the kind by forming a 
committee of influential men in Germany for the purpose 
of collecting j£i 5,000 to jfsojooo, with which to build 
a yacht large enough to go round the globe, and serving at 
a floating biological laboratory Of course It was not the 
sum of money wanted for the construction of such a ship 
which constituted the mam difficulty of the scheme,, 
though I fritted even in that frflin, reasons which had 
nothing fo do with the scheme itself. The true difficulties 
He in the extraordinary great regular expenses in commis- 
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stoning such a ship, as every owner of an ootea. yacht 
understands Of course I was also prepared for that, and 
have no doubt that my plans would have answered, 
at least to some extent, but I was compelled to recognise 
the truth of the old proverb, “qm trop embrasse real 
^traint,* I do not know whether I (halt yet be able to 
return to the attack , it seems rather unlikely, but it » my 
firm conviction that this scheme is, if not the only one 
which will permit us to conquci the battlefield, at any rate 
the chief means to enlarge our knowledge in oceano¬ 
graphy, and will and must therefore be executed in no 
distant future 

Such a ship ought not to be continuous crossing the 
oceans; on the contrary, its best services would be 
rendered by giving it the chance to thoroughly investi¬ 
gate distant areas for distinct problems. Give such a 
ship the commission to study in the greatest possible 
detail, and in a comparative way, life and formation of the 
coral reefs in the Indian Ocean , let it be stationary for 
months together on the most favourable spots for such a 
study , prepare^ scientific staff of specialists for the work, 
land them where the best opportunities for a transient 
establishment of a small laboratory is to be got, assist 
them by as many hands of the crew as can be spared, 
help them by the steam-pinnace on board, use the diving 
dress as well as native divers, and study for hours under 
water the construction and the destruction of the reef, 
apply all kinds of dredging and surface-fishing at day 
and night, have well-trained laboratory servants for the 
preservation alive and in alcohol of such organisms as 
are required for further study,—in short, do as if a well- 
appointed laboratory were transported to Polynesia , 

I and be sure that results will ensue which by no other 
■ contnv ances ran possibly be obtained, especially if the ship 
I be under no restrictions, and can stay in any one spot as 

I long as may be requisite 

For it is the great drawback of the usual men of war 
expeditions, that they are only allowed a few days or 
weeks to remain at the same locality There are so 
many other objects, to which it is necessary to give full 
attention, that they are always driven away from the 
work when the preliminary difficulties arc just overcome 
Science must be sovereign on board, the scientific leader 
must be absolute for determining the course to take and 
the time to remain Discipline on hoard the ship must, 
of course, be handted by the captain or his officers, but 
the general dispositions of the work must remain with the 
scientific leader That alone already would make a great 
difference in such an expedition from all those antecedent, 
and though very ofren the naval captains of expeditions 
for scientific purposes might well enough be transformed 
also into scientific leaders, nevertheless they are depen 
dent on orders from home, and cannot always understand 
the importance of embryological, physiological, or other 
specialist work, for which they have to stay a month or 
two longer in the same harbour 
Again, the scientific staff must be {elected with greatest 
care in regard to technical and (timial accomplishments. 
If the staff is not varied enough, tip does aft include men 
of different attainments, many opportunities for investi¬ 
gation must be lost for want of previous knowledge on 
the side of the naturals on board. On the other hand, 
nqthmg^u more, difficult thaq to livq.'together forireftthsv 
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os even >ears, on board a ship, for men not well trained 
to such existence, except where the 'Composition of the I 
staff is made with a sharp eye for compatibility and in-1 
compatibility of character Especially the scientific leader 
must be a man of imposing personality rather than of 
special scientific competence, for it win fall to his share 
to dictate m every case where conflicting tendencies 
threaten to do away with social harmony 
But though aO this may be considered to offer con¬ 
siderable difficulties m the way of execution, nevertheless 
the future for oceanography wiU belong to such floating 
biological stations, and the time is perhaps not so far 
distant, wbenDnnore than one of them will cross the 
oceans, and supersede completely die now adopted sys¬ 
tem of single-handed expeditions of young naturalists. 
The necessity for such expeditions is doubtless existing, 
in so far as it is better to try the solution of problems 
regarding the tropics by travelling alone than by stay¬ 
ing at home. And no doubt very many geographical, 
ethnographical, geological problems have been greatly 
advanced by competent travellers, and will furthermore 
be advanced in the same way Collections of animals 
and plants have been made, mostly terrestrial, and the 
systematic part of biology has had its due share. But 
all more complicated studies, such as require more 
technical appliances and preparations, remain in the 
background, for the same reason which has forced us 
already in Europe to establish well-organised morpho¬ 
logical, physiological and chemical laboratories, both 
inland and on the sea-shore And if we cannot go on 
without them in Europe, where the general conditions 
for biological research ore so much more advantageous, 
we must certainly have them, if we wish to advance our 
knowledge of tropical, terrestrial and marine organisms. 

Botany enjoys already some advantages through the 
botanical gardens in Ceylon and Java, and it is to be 
hoped that the British and the Dutch authorities will 
use their exceptional opportunities in both places to 
establish some sort of regulations for their use by the 
botanists of all nations May it not be possible to 
enlarge these botanical gardens by adding also some 
facilities for research of animal morphology? The 
Zoological Station at Naples has a special part prepared 
and equipped for morphological and physiological botany, 
in the first place, of course, for marine algse, but any 
other sort of botiuucul study, for which Naples offers 
opportunities, might be undertaken there, and already 
a vnluaw* work on the cultivation of figs ha* been 
greatly assisted by the Zoological Station No doubt 
every naturalist who travels in Ceylon or the Sunda 
Archipelago receives the most valuable advice and 
assistance by MZisrs. Tnmen and Treub, and perhaps 
these most competent gentlemen would be the first to 
Advocate a huger endowment of their establishments in 
the sense Just now indicated, science and research would 
be certainly greatly benefited by it 
AD these dreams and perspectives are opened up 
before us When we are looking over the enormous mass 
of new facts and new material for study brought together 
.by the ChdUnger And to think that there were only 
four naturalists and one chemist on board all the years 
Joflg, and One of the naturalists di«l,during the expedi- 
, ilofi 1 It ^ 1 think, only ngfaf jp remember byre that 
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two others of the gentlemen of the civilian staff SP 
heavily overtaxed their strength with the often surely 
very monotonous, and always vary hard work, that their 
health broke down soon after return, and they fell 
victims to their enthusiasm. If It is only nght to pay 
the highest possible respect to Mr Murray for his extra¬ 
ordinary power oi work, talent for administration and 
competence in dealing with the special problems of deep- 
sea deposits, and if we gladly recognise the excellent 
work done by Mr Buchanan, I think nobody wiU be so 
ready as these two gentlemen to join here in thankful 
remembrance of the share of work that fell to their late 
companions, Sir Wyville Thomson, Prof Moseley, and 
Dr von Willemdes-Suhm. And may it be once more 
permitted to the writer of these lines, who by nght or 
wrong claims some special title for it as a sort of inter¬ 
national official of biological science, to utter the thanks 
of science to the officers and men of the Challenger, and 
to the Admiralty, and to the Bntish Government and 
Parliament, and to the whole Bntish nation for having 
set the example to the world of one of the grandest and 
most successful scientific expeditions that ever has been, 
and most likely for considerable time to come will be, 
started. Anton Dohrn 

OUR BOOK isHELb 

Horses, Asses, Zebras, Mules, and Mule Breeding By 

W B Tegetmeier, \ Z.S , and C L. Sutherland, F Z S 

(London Horace Cox, 1895 ) 

The first portion of the title of this interesting work is 
somewhat misleading, for with the exception of some half- 
dozen pages which deal mainly with the distinctions 
between the horse and the other species of the genus, and 
a description of the supposed new species Known as 
Prejevalsky’s Horse, the book entirely relates to asses, 
zebras, and mules. None of the varieties of the horse 
which have been produced during the period of its long 
domestication are referred to We mention this fact in 
case the general reader should infer from the title of the 
work that it was a treatise on the multitudinous domestic 
varieties of the horse which exist in nearly every quarter 
of the globe 

The v olume is conveniently divided into tw o parts. Part 
1 is chiefly of zoological interest, and contains very com¬ 
plete and accurate descriptions of the existing species of 
the gtnus known to modem zoologists under the name of 
Equus, including, in addition to Prejevalsky’s Horse, an 
account of the still more recently discovered Grevy’s 
Zebra. The engravings which illustrate the letterpress 
are particularly good, and will greatly assist the student 
in his endeavour to master tne peculiarities of each 
species. It concludes with a chapter on the hybrids 
which may he produced by crossing the horse with the 
other species of the genus Equus 

Attention should be directed to an assertion on the part 
of the authors that a remarkable and noticeable difference 
exists in the period of gestation of the mare and ass. The 
duration of gestation in the mare is weU known to be 
eleven months, and it has generally been assumed that it 
was similar in the ass and zebra. The authors, however, 
emphatically assert that in asset and rebras it usually 
exceeds twelve months, one of them, Mr .Sutherland, who 
it well known as an extensive breeder of mules, quotes 
from his stud-book eight instances of the period of gesta¬ 
tion in the ass, the result la six cases of a single service, 
the period varying from 358 to 385 days. It seems 
Strange that such a marked difference should have 
hitherto escaped mention In all previously published 
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^Mt II is devoted exclusively to mules and mule breed- 
lay, and is replete with valuable and exhaustive informa¬ 
tion on these subjects. The authors strenuously deny the 
existence of fertility iaMftither the male or female mule, 
affirming that abnormal lactation not unfrequeatly occurs 
in female mules, when milk is secreted in great abund¬ 
ance, and that the foals which they are observed to be 
suckling are m reality the foals of other animals which 
the mules have adopted. With regard to the oft-quoted 
instance of a mule in the Acclimitisation Gardens in Paris, 
which has produced foals when mated both with the 
horse and ass, the writers doubt whether the animal if - 
mule, and assume that she is an ordinary mare, wh< 
female parent was influenced by a first alliance, as is 
often the case in dogs and other animals. If their con¬ 
tention is correct, the mule may still aptly be described as 
“an animal of no ancestry and with no hope of posterity " 

The writers are enthusiastic, nay even nilsome in their 
praise of this hybrid, and bitterly lament the lack of 
appreciation m which it is held in Great Britain as com¬ 
pared with America and some European States “In 
endurance,” say the authors, “ capability of hard labour, 
economy in keep, longevity, and freedom from disease, 
mules far surpass hones.” Into so controversial a matter 
this is not the place to enter, and we must content our¬ 
selves with the belief that so plain and oftentimes so ugly 
an animal as the mule will never supplant to any great 
extent, in this country at least, the beautiful and graceful 
varieties of the horse of which Englishmen are naturally 
so proud. 

To any of our renders w'ho are interested in the subject 
of mule breeding, this work may be heartily recommended , 
and, tn conclusion, we feel bound to compliment in the 
highest terms all who have been instrumental in its 
pioduction W F G 

The Moon By T Gwyn Eiger, f R.A S Pp. 174 

(London George Philip and bon, 1895 ) 

In this latest work on the moon, from the pen of one 
of the foremost of Bntish selenographers, the most note 
worthy feature 1# the excellent chart, eighteen inches in 
diameter , this is given in four quadrants, but it can also 
be obtained complete and separately All the named 
formations are distinctly shown, and the names of the 
more important are very clearly printed on the map itself 
The greater part of the text resolves itself into a descrip¬ 
tive index to the map, but though this appears in rather 
stereotyped fashion, it embodies a good deal of inform¬ 
ation which has been gleaned by the author during many 
years of observation An introduction of forty pages 
deals with lunar phenomena generally, and includes 
numerous hints which will be of use to the observer Mr 
Eiger objects most emphatically to our satellite being 
spoken of as a changeless world, and justifies his position 
by stating that volcanic outbursts, producing mountains 
as large as the Monte Nuovo, might occur in many parts 
of the moon without the world being any the wiper Though 
possessing little of novelty, and not appealing to the 
general reader, the book and map together constitute a 
handy work of reference which observer* of experience, 
as well as beginners, will be glad to have by them. A 
few details ns to the phenomena to be observed during 
eclipses of the moon, might have been included with 
advantage 

Alrtira, Part 1. By M. H Senior (Oldham D W 

Bardsley) 

Kindergarten methods of teaching are now applied to 
most subjects. In this small book of fifty pages, the 
author endeavours to make algebra interesting to young 
students by associating the abstract symbols with con¬ 
crete objects. The novel features of the book are the 
explanation of brackets, the exercises on factors, short 
methods of multiplication and dnisjonJtbe elucidation of 
signs, and the numerous practical example*. 

NOi 1336, VOL. 52] 


- 32 - 


LETTFRS TO THE EDITOR 

{Tkt EdUft does not hold kimulf rtsptmihie for 4. 

pressed iy kis correspondents Neither cm he M d s/sfe 
t* return, tr to correspond wick tit writert f&cttd 
manuscripts intended for tin tr ten Utter port ef NATO EE. 
No notice u taken of anonymous communications ] 

Argon and Dissociation. 

The discovery of the new substance argon, by Lord Rayleigh, 
has given rise to a difficulty which, It is thought by tone, show* 
that the periodic law of Mcndelejeff has not that generality 
which has been attached to it by chemists during the last few 


...-_ . Lord Rayleigh v determination, the density of 

argon is 19-9 (H-l), making the atomic weight 39-8, as the 
molecules are shown to have no internal energy of the same 
order as their energy of translation, and hence tobe monatomic 
Argon with this atomic weight cannot possibly find a place in 
the natural clasmfication If its atomic weight were lest than 
39 1 (the atomic weight of potassium), argon would fall in the 
VUIth or mterpenodic group in Lothar Meyer’s table ; and its 
properties, so tarts theyhaveheen investigated, would harmonise 
with this position 

The determination of the vapour density of iodine by \ 
Meyer, Crafts and Meier, and others, has shown that at tem 
peratures below 1000“ C the gas consists of diatomic molecules, 
while above this dissociation takes place, and above 1500* C we 
have the dissociation complete, and the molecules are roon 
atomic 

Why, then, cannot we have a similar behaviour in the case of 
argon? 

If argon at low temperatures (somewhere near its critical 
point) consisted of diatomic molecules, which dissociate as the 
temperature rises, the difficulty of lhe position of argon would be 
removed Thus, suppose at the temperature at which I9‘9 was 
determined as the density of argon, the dissociation has pro 
cecded so far that 5 per cent of the molecules remain diatomic , 
the average molecular weight would be 39-8, but we should have 
two kinds of molecules, monatomic and diatomic, and the atomic 
weight under these supposed conditions would be 
39_8_x_IOO 

105 J 

The ratio of the specific heats, at constant pressure and con 
stant volume, taking 1 4 for this ratio for a gas with diatomic 
molecules, and f for a gas with monatomic molecules, would 1* 
for argon, 00 the above supposition, 


Thu. value agrees very well with the values (1—16 1-65) 

determined for argon 

This explanation reconciles argon with the natural clasoifi 
ration , and as yet no facts have been p 


a published in opposition 

If this hypothesis be true it could be easily verified, for at 
—mperatures, not much higher than that at vndch the vapour 
density determinations were nuqfe, the dissociation would lx 
complete) and hence the vapour density in agreement with a 
molecular weight about 38, arid also at lower lent peratures 
than that at which the vapour density has been determined the 
gas would not obey Charles’ law; for the recombination of the 
single atoms to fortn diatomic molecules, and poanbly molecules 
containing a greater humier of atoms, would cause a contraction, 
greater than that due msrety to the cooling ofjhe gas according 
to the ordinary taw Pknxv yauohas Bevas 

Melbourne University, April 18. 

PaOP Bevan ascribes to me work (lone conjointly with Prof 

un my An addendum to our paper (see Proc Roy Soc ) con 
tains our account of experiment* by Prof. Ramsay, especially 
directed to examine the question raised. 

It has turned out that the gas pnmrssrn the same value of 

a» hydrogen, and that the vwhie of this expression p. no C' 
altered between - 90” sad + ajo* The mot 
minodon of the mtiofof specific heatajjive 


is to be placed on the Securate 


12 i. 
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•of the second decimal Very concordant determination* of 
density gave as a mean number 19*90 

Argon, therefore, show* no sign of sUPCqtion on cooling, nor 
•of dissociation on heating, ai Profi Bsvon thinki it might 


Terrestrial Helium {?). 

Pitot PascHkn and I have lately made a careful determina¬ 
tion of the wave length of the strong yellow line emitted by 
cleveite when heated in a Plttcker tube. ' We owe the mineral to 
the kindness of Prof Rinne My targe Rowland concave grating 
of 6 5 metre radios, clearly showi the yellow Une to be double 
Its less refrangible component is much weaker, but comes out 
quite bright, when the stronger one is brilliant We photo 
graphed the two lines together with the second order of the 

r k spectrum of iron There an a number of iron lines on each 
that are Included in Rowland’s list of standard was c lengths 
[PM Mas , July 1893) From these we Inter]xdated the wave 
lengths of the yellow lines by micrometric measurement Three 
different plates taken on different days gave us 

Strong component Weak component 

5875 fw 5876216 

5875*874 5876 206 

5875-880 5876196 

Mean 5875 88 j Mean 5876 206 

We think an error of more than o 025 sety improbable 
Now Rowland’s determination of D, [PM uas July 189J) 

5875 982 

the result of three series of measurements which he believes to lie 
accurate to 0*02 

The difference hetween this value and the wave length of the 
strong component is much too large to be accounted for by an 
error of observation 

We do not therefore agree with the conclusion, drawn l»y Mr 
Crookes, that the unknown element helium causing the line 1), 
to appear m the solar spectrum is Identical with the gas in cleveite, 
unleit />, is shown to h, double Perhaps Prof Rowland will 
tell us if this might have escaped his notice from his note on 
Ii, in Phil Mas , July 1893, it appears that I),cannot have been 
so wide as to include both fines, because he would then not have 
considered his determination accurate to o 02 \s for dispersion, 
one may see in his tabic of solar spectrum wave lengths that he 
has frequently measured three and even four lines 
as large as the one hetween the component- 
Jlvnnover Techn Hoihschulc, May 16 

The Origin of the Cultivated Cineraria 
I HAD hoped that it would not he necessary for me to say 
anything more upon this subject But Mr Bateson’s last letter 
seems to require a few remarks on my part 
I confess that I find 11 very difficult to follow hi* train of 
arguments. All I can do is to restate once more my 
original position, and endeavour to see huw far Mr Bateson has 
l -*-* | impugning it I am sorry that > Mr Bateson 


again, which originate from one specie*, vary from seed but not 
from buds; and the same may be said of the Cineraria, the 

° fl >?r ln fl«feson explains that I 8b not giva “any specific 
answer” to the historical evidence I thought I had made it 
sufficiently dear in my lari letter that: (a)I doubted its value for 
scientific purposes, (0) I set it aside as irrelevant on account of 
the Impossibility of proving the descent of the modern Cineraria 
from us supposed ancestor*. Both Prof Weldon and I have 
shown that the historical evidence can be bandied both way*. 
But I prefer to set it aside altogether in the face of objective 


n interval 
C Knv e 


I asserted then (a) that the cultivated Cineraria only differs 
from the wBd form, nutting colour changes aside, in dimensional 
differences. I believe that in saying this I am expressing 
the deliberate opinion of the Kew staff, the members of 
which, such 1* human nature, would have no hesitation in dis¬ 
agreeing with their chief, if they thought otherwise To this 
point I do not understand that Mr Bateson advances any serious 
objection* 

Secondly It) I asserted that these dimensional differences had 
been gradually accumulated To this I understand Mr Bateson 
demurs, though I fail to see tlrat he has brought forward a 
particle of evidence to prove the contrary 
Now for filr Bateson’s own position He asserts, in common 
with other authorities, that the modern Cineraria is of hybrid 
origin. I have arrived at an opposite conclusion And here I 
may quOte raa support of Dr Masters, ¥ R.S , the well known 
editor qf tit Garden trs' CkronitU, who in that paper for 
Jammy 24, ($91, P wS, «ntes —'* Carnations and Picotees, 
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Bateson’s next step is one to which I n 
He transforms a proposition of mine into terms to 
which I could not assent, and then proceeds to attack it He 
makes me say that ‘ to improve a plant the only safe way it by 
selecting,” fie 1 absolutdy never said anything of the kind 
“Improve” in horticulture is a word of large connotation 1 
confined myself to the production of dimensional changes, and 
I believe that what I said was in accordance with horticultural 
experience 

To demolish my |vwition, Mr Bateson has to get over the 
fact which seems to me incontestable, that there is no essential 
morphological difference between the cultivated Cineraria and 
the wild C 1 nun/a To do this he trots out the Himalayan 
rabbit. I cannot hut admire his courage What possible analogy 
can there he in the two cases? Two “breeds'' of rabbits an. 
crossed and produce a third different from either If the modem 
Cineraria is of hjbnd ongin, then it has eliminated traces of all 
lait one of its parents. The principle of economy of hypothesis 
makes me slow to believe this. Anyhow the Cineraria has 
clearly not produced anything analogous to a Himalayan ralibit 
which differs from lioth Its parent* 

As to Mr Darwin’s account of the ongin of the Cineraria, I 
must frankly take the responsibility I have no doubt he worked 
with ordinary garden kinds. He wrote to mi for information as 
to their ongin kt the time I was entirely ignorant of the sull¬ 
ied. I wrote to Mr Thomas Moore, who was considered the 
best authonty on such matters, and he sent me the traditional 
account 1 jussed it on to Mr Darwin, with the opinion, no 
doulit, that I thought the information trusiworthy So I am 
afraid Mr Hatison is only appealing in this case from Philip 
tier to Philip drunk 4 < from my own considered opinion 
my unconsnlereil one 

I will now wind up all I hase to say on the subject with a few 
miscellaneous remarks. 

There can he no two opinions as to the importance of the 
study, from the point of view of organic evolutirn, of the changes 
which can he brought about in plants under cultivation. But it 
must l>c conducted with scientific precision This discussion will 
not have lieen fruitless if 11 directs attention to the subject A 
beginning has already been mode M Bornet has worked on 
the genus Cu/10 at Antibeu, and has reconstructed some of the 
forms, as to the origin of which there was only “ historical evi 
dence,” described and figured by Sweet My friend Count 
holms Daubach is engaged on the cultivated form* of Pm ism, 
and I am quite sure that any results he arrives at may lie 
accepted with implicit confidence As he has asked me for 
species of Cineraria, I hope he may look into this matter also. 

I must repeal my caution a* to the danger of accepting horti 
cultural evidence as to bybridiiy I will give a few recent 
instances. I could easily give a long list with chapter and verse 


* long 


1 hybrid 


(«) Thuya fili/ormis 1 

between Jwnferu\ virgin! ___ _ 

to be a “growth stage" of Thuya prienletlit The history Is 
discussed by Sir Joseph Hooker m the Gardeners’ Chronutc for 
June 22, 1861, pp. 575, 576. It afford* a debghtful commentary 
— **— Sybrutation fallacy and the value of “ historical 


on the hyb 
evidence ” 

(d) Some yean ago we received at kew bulbs of what professed 
to he a hybrid between Amaryllis Belladonna and BrntuvSgta 
Jettphbut When U flowered, it was evident that it was ni 
hybrid at all, but orgy a very fine form of the former species. 
This is rarely propagated from seed In this particular cast 
seminal variation had come Into play with corresponding dimen 
mortal change. The hybrid ongin is recorded in the GartUnet t 
Chrctttclf for September 4, 1875, p. 302 It will, no doubt, bt 
dug out hereafter os “ historical evidence ” 

(r) The last nutntiir of the Gardeners' Chronieh[ June 1,1893 
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p 692) afford* a striking instance Hybrid Cypnuediurai are of 
cotuaderable pecuniary value One reoently exhibited at the 
Royal Horticultural Society was at once denounced as no hybrid 
at all, but a merely seminal variation 1 he possessor has fears 
that it will ‘ add one more to the long list of doubtful crosses 
by which a uc tioneer and purchaser are alike misled ” 
Notwithstanding the Himalayan rabbit, I am afnud botanist' 
willcontinue to refuse to accept hybrid orimn on historical 11 tdence 
nnlem there is palpable objective proof of the bet 

There are two additional bits of evidence, to which, however 
I do not attach great weight, but which may be recorded to 
complete the story It is, at any rate agreed that the Cineraria 
originated from the Canaries I have already pointed out th u 
De Candolle divided the wild Cana nan species into shrubby and 
herbaceous I do not believe that they are mixed m the modern 
Cineraria, which remains entirely herbaceous Now, Schultr 
Bipontinus, who described the Cana nan species for Webb and 
Berthelot relegates the shrubby species to Setueto and the her 
baceous to Poronienm 1 hough this is not now sustained it 
showi that the two croups are nit very closely related and 
diminishes the probability of their freely intercrossing 

On the other hand. Cineraria riunta and the modern 
Cineraria cross with the greatest facility In bet if y m griw 
the two together it is almost impossible to keep the wild species 
true I have no doulH that in a short time we shall he able to 
comlnne the pleasing habit of the wild plint with the fine 111 iui 
of the modern strain* All this does not surprise one is t» me 
they are all essentially the same thing 

I must add one word more I cannot but think that there is 
a growing danger nowadays ot a pseudo biology gr wing up 
for the especial use of evolutionists This is not the hrst tune 
by many that I have been so unlucky as to come into ei Ihsi n 
with it Long agi I pointed out in these pages that 11 logy is 
n l a deductive science and for the jiresent at any rale the ry 
must lie adjusted to facts not facts to theory 

W T rmsn io\ D\fk 

Royal Gardens Kcw, June I 


Ala Rail son now admits that raw, named varieties f 
Cunrarta may have arisen from (Hire bred C nunta, or from 
plant* believed to be pure bred He he Ids that these hast 
become extinct while Mr Dyer believes the hybrids to have dis 
appeared I have never attemptc I t, discuss thr* question and 
shall not do so now I wish inly l justify my interpretation if 
ihc passages I quoted against Mr Dates m — 

(1) Mrs I oudon begins the article qu iled by hoth of us with 
these words Most of the purple Cut ranas art varieties or 
hybrid* of C ernenta She then g its on to ray that m or 
about 1827 (the year in wrhich he recommended the growth of 
purebred C ernenta ‘for the productnn of fine double and 
single varieties ), Drummond, if Cork produced certain 
hybrid*, while since his time other hybrids had been made 
She then in a new paragraph say* Some of the most beau 
Ufiil Cinerarias now in our greenh inses have been raised by 
Messrs Henderson particularly C /findertomi and the 
Ring, both raised from seeds of C riunta and a Ime or two 
further ‘ Two new one* have lately been raised, < f remarkably 
clear and brilliant colours apparently from C nunta named 
Queen Victoria and Prince Albert kc 

It will be seen that the general statement, with which the 
article begins, declares “ mastpur pi, Cinerarias to be ‘ cither 
satutus or hybrids ’of C iiunt 1 Of others, and of those 
Cinerarias (such a* 'the King ) which arc not purple nothing is 
said This general statement is illustrated by examples, first of 
hybrids, next of purebred varieties 

In discussing the examples of pure bred forms, Mr Haleson 
omits to notice Queen Victoria vnd ' I'nnce Albert and 
■discusses rally Hinder tout! and the King ” He believes Mrs 
London, in raying that these were raised from seeds of C 
*ntenta,’ to mean simply that C nunta was the female parent 
the male being unknown, or unnamed 1 do not know what 
degree of inaccuracy Mr Bateson is willing to attribute to Mr* 
Loudon, but in the writings of anon* botanists a seed ’ 
mean* the fertilised product of two elements, the ovule end the 
pollen gram, and therefore the seed ui C ernenta means the 
product of two parents, hoth of which belonged to this species 
Mr Bateson says that six or seven year* after writing the 
passage in question, Mrs Loudon speaks of C H/ndersonu 
and the King as “hybrids.” This sfo^ly shows that she 
NO I33<5. VOL 52 ] 


changed her ra ___ _ _ 

opinion a* evidence it dies not alterthe plain meaning of her 
words in 1842 

(a) The only authir \h m I quoted *a asserting the pore-bred 
origin of C H ndei ohu tml the King was Mrs Lxidoa. It is 
true that m two ether irti lev quoted by Mr Bateton these 
plants are called hylmdv 1 did not allude to this matter in my 
first letter, because 1 hope! Mr Bateson would himself see the 
folly of attributing to these mules any definite meaning what 
ever It will suffice to c nsi ler one of them 

In the earlier articli lesenbmg C H'aterhouuana (Paxton s 
Mag Mot rv p 219) that plint itself is called a • variety,” 
vlthough it is raid l > he the offspring of specifically distinct 
parents On p 221 C H niersomi is alluded to m these words 
The following are the names of some of the hybrids raised and 
cultivated by Messrs Hender* n C ernenta tar Htndersann, 
formosi &.C Both these passages are meaningless if the 

word* hybrid and variety are construed strictly If they 
are not t > be so construe 1 and they ev idently cinnot he, then I 
was justified in ignoring the passages, for they provt n ithrag but 
the incompetence of their tulhor 
On the ither hand thi pissage which I di 1 qu ite frrai this 
article is at least intelligible and it asserts that C rut-nt 1 
may be regarde 1 <u> the parent —which means if it means 
anything the only parent rf many of those beautiful varieties 
so surcessfuly cultivated hy Messrs Hendervn Re This 
passrge Vfr Bateson dxs n t consider in his reply tj> me 
The seconl irticle (Pixtous Aft? 1842 p 125) in which the 
King is calltd 1 hybrid, uses the word in the same 1 »osc fashi m 
in I It W Mid 1 e as easy as unprofitable to quote ither (swages in 
which the same plint* nre tilled now varieties and mw 
hybn is 

I nough his been said to show thit Mr Uitcsm s original 
evidence loes in fiLl bear the interpretation I put up in it an 1 
further tint the wards variety and hybrid ire so loosely 
empliyedby early witters thvl their reeorls are often of little 
value St nes it hybridism and x(Kirting are frequently brought 
f rwarl n such c\i lenee so that I have thought it worth while 
t > examine the case f >r one such story as stated by Us advocate 
Having d ne this my interest in the matter ends and I do nit 
pr jpose ti sjieik further upon it 

W F K Wfiiwn 

University C liege I ond in May 31 


Some Bibliological Discoveries in Terrestrial 
Magnetism 

In i later in the above subject by Dr I f, Bauer pub 
lished in \ VIt as of May 23 list I read as f II iws I tin 1 il 
asserted that the Frenchman I T Duperrey was the first (lS}6) 
to construct magnetic meridians f >r the whole tilth te those 
lines on the earth s surface marking out the path dev nlicd by 
f illowing the direction pointed < ul hy a compass needle The 
writer then remarks that the honour if first introducing this 
method is duet 1 Humus i cates an inghshman in 1817 
I his i* hardly eorrtct as I possess a coloured map of tit 
Nirthem Hemisphere with the magnetic meridians vs 
described sh >wn upon it of an earlier date The title if l) 
map is 

To George WashMgt m 
f resident of the United States of America 
This Msgnetir Mias 01 Variation Chart is humbly in* ribed 
by |ohn Churchman. 

\t Washingt m dial in December 1799, it is evident that John 
Churchman has a pri ir claim U being the first to construct 
magnetic meridian* E rran K W Cat \k 

London May 31 

Effects of Earthquake in Sumatra 
Ox May 17 189a an unusually severe earthquake was telt 
through nearly the whole of North Sumatra must severely shaken 
was the district between the Dolok Lubuk Raja and the l unung 
Talamau (Ophir) Senous landslips occurred in msny parts f 
the mountains especially near the summit and along the slope* of 
the Gunung Merapi 1 volcano 2145 metres high in the residency 
Tapsnuli On mspccuon it was found that the safety of a brick 
pdlar, erected on its most elevated noun by the trtangukulon 
service, was endangered by part of the crater having been 



NATURh 


Qujns 6, 1895 


destroyed A* three metre* distant from the original ptlkr, as 
much At the narrow ridge would allow, * new pukr was buflt, 
the top of which wm made level with that of toe original one. 
The measurements made in order to da the position of this new 
pillar showed inch difference* with the original measurements, 
that these could only be explained by a emplacement of the 
original pillar As, however, neither fissures nor local disturb¬ 
ance* of the ground could be observed, new measurements were 



made from all the surrounding positions, and it was pruled that 
a displacement of several more pillars hail taken place 

Hg I shows the position of the pillars Wore the earthquake , 
Fig a, their displacement by the earthquake A detailed 
description of these measurements was published in the 
Natnurhmdig Tijdichnft. vol iv part 3, by Captain Muller, 
the chief of the tnangulation parly The longest distance os er 

Mlajt lmum m d of AUaro Ay •mrMyumJL 


ti 



_js proved to have taken place was 

ittuac Malintang and the Dolok Bakuneja, or S3 
train Muller, however,has no doubt that if anew 

_,__,4ud on more southward, a displacement 0/ more 

pillar*—that in a contortion of the surface over a larger area— 
would be found to have taken place. 

Malang, April 14. Th Delpxai 
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Instinct-Impulse 

Th> note published in Nature under date of April 18, In 
re fer ence to my article in die April number of MM, leads me 
to think that it may be well to explain my rsaaoos for adopting 
the terminology there and elsewhere used by me, and which the 
writer of the note calls in question I do so with the hope that 
this explanation may lead awards that “consensus of opinion on 
psychological nomenclature” that the writer of the note thinks is 
at present impossible 

The word “ instinct,” as my critic states, Is generally applied 
“ to the manifestation of particular activities.” In other word*, 
it is used by the biologist in an ohoctnu study of activities in 
animals, when he is not dealing with the nature of the conscious 
states coincident with these activities. It is thus, too, that I em¬ 
ploy the word j but i have extended Us use to cover certain mani¬ 
festations of actmties that do not take a lam place in the con¬ 
siderations of the biologist, hut that, nevertheless, appear to me 
to be of the same general nature at those “ manifestations of 
particular activities to which the word “ instinct" is by current 
agreement applied 

What I claim is that the actions of one who is earned assay 
by mutation, and the work of the philanthropist and of the 
artist, when objectively viewed, appear as “ manifestations of par¬ 
ticular activities,” lust as much as do the actions that go with 
self-defence and tribal protection, with care of the young, with 
nest building, with migration, ftc , and that therefore the term 
instinct, if applied to one set of such activities, may he applied 
to all 

If it be held that the objection to the extension of the use of the 
term lie* in the feet that the activities that I speak of as due to 
the "imitation instinct," the “benevolent instincts” and the 
“art instincts” are not sufficiently particular, then I must 
answer that the fixed nc* of the actions involved is in all cases of 
instinct only relative; that this relative fixedness vanes with the 
different instincts. In the self preservative reactions, for example, 
we are able to predict the blow at the enemy, whilst the very 
varied actions by the animal mother in securing the safety of her 
- “ unpredictable , but who hesitates to speak of the 


indicate the manifestations of those animal activities which, when 
we consider them objectively, we see to have become emphasised 
liecauae of racial values , of these values the acting animal (even 
if he be a man) may have no cognisance whatever This 
is the usual use of the word, and there seems to me to lie no 
scientific demand for any change in this usage 

On the other hand, I have suggested that we use the term 
“instinct feelings” to Indicate the conscious coincidents of the 
animal activities that we call instinctive 1 and I have endeavoured 
to show that where these instinct actions are relatively fixed and 
forceful, then their coincident “ instinct feelings” gain names, 
and form the class of psychic states known as the “ emotions.” 

Furthermore, I object to the use of the word “impulse ” in 
the description of these activities, as my critic suggests its em¬ 
ployment, especially when they are objectively considered , for 
the word “ impulse ” is in general used to indicate those phases 
of consciousness which are produced by the inhibition of instinc¬ 
tive activities that have been stimulated by the presence of the 
objective condition that usually calls them out, but which for 
one reason or another are not si once realised. This, indeed, is 
the way in which the word is usually employed, not only by the 
psychologist, but m common speech a* well We speak of having 
an impulse tu strike an enemy, not when we do strike him, but 
when the instinct to strike is held In check. What is more, I 
think, this word “ impulse ” should be employed in this sense 
only, for the requirements of science do not demand its use with 
any other signification. I have discussed this matter of the nature 
of impulse rather folly at pp. aya, Ac , in my book, “ Pain, 
Pleasure, and Aesthetics,” to which the writer of the above- 
mentioned note refers. Henry Ruic.ers Marshai u 

New York, Msy 2 

TH* term “ instinctive” should, in my judgment, be applied 
to those activities which are congenital and which are also 
relatively definite t the term “mstinct” being reserved for 
the subjective and affective condition of the performance of ia- 
rtinetive activities. Where the definiteness is the result of Indi¬ 
vidual acquisition the term “ instinctive” should not be apphad, 
though it Is *0 used by Prof. Wundt and others. The modem 
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controversy M to the inheritsooe of acquired character* *eemi to layer of limestone , each one was surrounded by* t^nck 
mdwlMiMmce on thecooput^ element «drmble. Ur. wall, which showed the limits of laqd reserved for tta use 

*“ * ptffonMd T 0 ^® imrt “ on j of respect to the des t cndants of the gods, then estate the 


With Mr Marshall's s tst e meti u concerning impulse I a 
spec If we ssv in common speech that r ‘ the Instinct to i 
is held in chock, we also say tuht thw impulse to strike n hi 


tombs of the great people connected with the court. 
From inscriptions found, there is every reason to believe 
that these two pyramids belonged to Usertsen III and 


is held In chock,” we slso say that the impulse to strike is held in “““ kj wacnscn * it 

check The control of our lower impulses is an important part Amen-em hflt III, both of the Twelfth Dynasty Ott the 
of our moral life; but the contention that the impulses are “pro- north side of the more northerly one are the tombs of 
duced by the inhibition," is open to serious criticism. some princesses, four among them more important than 


duced by the Inhibition," is open to serious criticism. some princesses, four among them more important than 

4 The Wanna of th« Note. the rest 

-1-- - -- - — These tombs have been plundered, for, owing to the Egyu- 

RECENT EXCAVATIONS AT THE PYRAMIDS 

n m LJAfi^HUR 1 is that some of the tombs are m great disorder, which 


, ' rtL nsiAi/,,n nave ever oeen a iavounie reson ot roDoers , anatnus it 

^ » ut> * J A/1^HUR 1 is that some of the tombs are in great disorder, which 

L*EW sources have supplied more facts for the study causes much hindrance to the scientific research now being 
* of anthropology than the Egyptian tombs, and the earned on, more especially as many documents have been 
most important necropolis of Egypt is situated south- 1 earned away Still, the plunderers have not stripped them 
east of Cairo, dose to the remains of ancient Memphis, entirely, and the rer 


J, dose to the remains of ancient Memphis 


Fi< I - Ptctoml Mousing to Uwrtvm II (found Slerti j, 1894.) 

This stretches from the village ol 
Abou Koash on the north to 
that of MMftm on the south, 
about a distance of twenty five 
miles. 

To the south, and at the end 
of the great chain of pyramids, 
are those of DahshQr, of which 
four are of stone and two of 
brick. Up till 1893 the history 
of two of these still remained to 
be unravelled, but in that year 
a large party of excavators, 
headed by M de Morgan, set 
out, and succeeded in opening 
up both these pyramids. It is 
to this interesting work we wish 
to draw attention, for it marks 
an important step in Egyptology, 
indicating some of the earliest 
applications of science in one 
direction known to us, while 
ancient art is at the same time 
illustrated. M de Morgan has 
recently given an account of 
his explorations m Lx Monde 
Modern*, and we are indebted 
to the courtesy of the Editor of 
that magazine for the illustra¬ 
tions of the finds. 

The two pyramids are of 
brick, and coveted with a r». «.- 
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earned on, more especially as many documents have been 
l earned away Still, the plunderers have not stripped them 
entirely, and the remaining documents and treasures have 
been a most important clue to finding out the dates of the 
, pyramids and the history of the people they entomb 
1 This spoliation of the tombs, continued by each succes- 
I sive generation, was not stopped till the celebrated 
Manette founded the “Service for the Conservation of 
I Monuments in Egypt ” 

I Amongst the most interesting and perfect pieces of 
jewellery found arc three pectorals They were found in 
j the princesses’tomb, and had been hidden in the soil m 
1 order, no doubt, to deceive the plunderers 

Fig 1, the first one unearthed, has in the centre 4 the 
| cartouch of Usertsen II, held by two hawks, which bear 
the crown of Lower and Upper Egypt The signs of the 
cartouch are made of cornelian, lapis lazuli, and turquoise, 
set in gold, the other figures are likewise set with 
| precious stones The other two pectorals are similarly 
' executed. The first (Fig 3) represents two men, each 
| in the act of striking with a ilub in Asiatic captive who 
; they are holding by the hair In the centre is the 
j double cartouch of the king, and on each side the 
1 emblem of life, out of which protrude two arms holding 
a flabellum Above them all is an eagle with outspread 


F». E-Pecwml briongbig to-Ane-tm-Ut III (F*ood M«rch B, >194.) 
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wings having in it* claw* the symbols «T eternal life and 
•uhiht) T)m Hgcond one (Fig 3) ku similarly an 
eagle with outspread wings, and penaatb it is the 
cirtouch of l/sertsen III To the right and left u a 
sphinx with the head of a hawk, on fiiwcnare the feather* 
of Ammon, each is standing on a Captive, whilst in front 
of each kneels an interceding Asiatic prisoner 

Tht workmanship of these jewels is wonderful The 
pcifection with which the precious stones are set, and, 
moreover, the delicacy and (rashness of the whole makes 
it hard to believe them five thousand years old The 
work shows how far science dates back, and is evidence 
that m the case of the Egyptians, the further we look 
back, the higher we find their culture 

It is a curious fact that when we compare these jewels 
with those of a later period, we should find them far 
superior m workmanship, but so it is for those of the 
time of foe Ramessids are but an imperfect edition of the 
more ancient ones, not nearly so artistic, nor jet so well 
finished off 

When the excavations were continued five latgc barges 
were brought to light it was not till the work had 
continued some time that the royal apartments w ere found, 
so cleverly were they hidden 

The pyramid of the south is the most southeily royal 
monument of the Memphite necropolis 1 races are still 
to be found of a will round it and simihrly sitinted r~ 
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the princesses’ tomb* at the pyramid of the north here, 
too, we find a gallery of twelve vaults or tombs of which 
only two contain mummies, one being King Rt hou Ab 
ana the other a princess. Queen Noub Hotep 

Near the king’s sarcophagus is a small chamber, in 
which were a quantity of broken vases and chests and 
in a great wooden tabernacle was a statue of the double 
of the deceased (Fig 4), painted grey, representing 
a young man of fifteen or sixteen It is made of hard 
Wtmd, almost black, and is admirably done every muscle 
and vein are perfectly placed, amt specialists have certi 
(fed its veracity It is a fine piece Of Egyptian sculpture 
of which only Jour good specimens have descended to 
us Some sawants have endeavoured to classify what 
has been found ftito certain schools, but this is scarcely 
advantageous tall more has bees collected 
The well leading to the princesses’ tomb is about 13 ft. 
deep At the bottom is a vaulted brick passage, which 
formerly ended in a wall As was suspected, the 
wall being reofoyed revealed a vault containing a flagstone, 
on which were wfeter jars, pieces of embalmed meat, and 
other offering* ajbo two cases, containing m inj things 
xo ij3«, VOL 51] 
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pertaining to the toilet No mscnpoouslwere found until 
the flagstone was removed, and a coffin brought to light 
on which were many texts relating to the name and tide of 
the princess As tins tomb is so tunilar to that of King 
Ra Fou Ab, and isjso closely situafM, it is supposed that 
the princess was his wife , but nodung has been found to 
confirm her damage with him 



fW v-Swuu, of doubt* of dwJtitag Ra lou Ab (Found April >6 1894) 

Ahhtaigh 1 great deal has been done, it will require 
tnany years of hxrd work to open up all the tomb* in the 
Dahsnflr necropolis, but general interest has now been 
awakened thanks to those who have been foe means of 
fiwtmg us acquainted with the preceding facts, foe results 
of future action will be followed by many 
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NOTES 

Prof Cornu, the Vic* President of the Paris Academy of 
Sciences, i» now in England, add will deliver the discourse at 
the Royal Invitation to-morrow evening On Turedey evening 
he waa entertained by the mem ben of the AtWta«» Chib who 
are member* of the Inattait de France, either m Areometer or 
Correspondent*. There were prerent, representing the 
Acadfmie del Sciences, Lord Kelvin (Areocfcte), Sir H 
Ofliiert, Mr, ■ Huggins, Mr Loekyer, Admiral Sir G H 
Richards, *MfMr Sylvester (Correspondents) t representing the 
Acaddmte Sk Inscriptions, Sir J Fvani and Sir E. Mao ode 
Thompaoa, representing the Aeadfmie d«r Beaux ArU, Mr 
HerkoOmr. ’fetters of regret for onavoidabie abaence were read 
from Mtff FmoMand and Sir Joeeph Lister, Associatea of the 
Acaddraie del Sciences, and Sir / Hooker, Lord Rayleigh, hir 
A. Geikie, Dr. Williamson, and Sir H Roscoe, CorrerpondantA j 
Acadfmie des Beaux Aits, Sir J Milieu, Mr Alma Tsdenia, 
Sir t Borne Jones j Academic der Sciences Morales et Fob 
tiques, Mr Gotchen, Mr Bryce, Mr Lecky, and Sir E 
Pollock 

Mx Herbert Sr* vlb* has been created by the German 
Emperor a foreign Knight of the Order Pour le Mdntc Another 
mark of the esteem m which he is held is his election as an 
Honorary Member of the Vienna Academy of Sciences 

Sir Archibald Geikik hasjUTt been elected a Correspond 
mg Member of the tame \cadcmy 

Dr Hack! um> has been appointed Director of the Pul 
ko\a Observatory, and Ur Hermann Struve will succeed the 
late 111 C. f W Peters as Director of the Komgtherg 
(linen atory 

11 is noted in Sc rente that Deputy Surgeon General J S 
Billings will shortly leave the Army Medical Museum, of w hich he 
is curator, and the Library of the Surgeon-General's Office, of 
which he is librarian, having accepted the chair of Hygiene 
ill the University of Pennsylvania Dr Billings hopes to com 
plctc his work on the final volume of the great Index Catalogue 
iiefbre his retirement 

I)R John A\I HOW, whose name Is familiar to many 
workers in microscopy, died at Birmingham on Monday, at 
eight) oni years of age 

The death is announced of Prof Franz Ernst Neumann, 
Honorary President of the Physlkolisch Okonomischc (resell 
schaft at Komgsberg Prof Neumann died on May 23 at the 
advanced age of ninety seven, having been bom September II, 
1798 He was eminent in the department of mathematical 
phy sics, and was elected a foreign member of the Royal Society of 
London in 186a ' 

A mono other deaths of scientific men abroad, we notice that of 
Dr John Byron, well known for his bacteriological researches. 
He was bacteriologist in the Loomis Laboratory, and lecturer on 
bacteriology in the University Medical School of New \ ork 
Dr Byron is believed to have contracted the disease of which 
he died, by inhaling tubercle bacilh while carrying out some 
experiments. The deaths are also announced of Dr O 
Reich, at Berlinj Dr F Muller, the zoologist, at Basel, and 
Brigadier General Charles Sutherland, formerly Surgeon 
General of the United States Army, at Washington 

The Harman Oration will be delivered at Edinburgh on 
June *8, by Dr, Yellowleet 

The Secretary of State for the Home Department has 
requested the following gentlemen to inquire into and report on 
the maiwlactute, tiling, and use of gas cyflndent—Prrit C V 
Beys, Prof H B. Dixon, Dr A. Duprf,<be Rir f.J, Snfch, 
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and Pro£ W C l nmn Mr Robe* F. Reynard, of ftwne 
Office, will act as secretary -» * 

Acting under the Mild Birds Protection Act, i894,n«!ikebas 
been givfcn by the 1 lonie Secretary, (hatch* taking or dertstying of 
the eggs of the “ bam owl, brown ot wood owl, long-eared oWl* 
short eared owl, common buzzard, merlin, kestrel, gofci&Och, 
Mack headed gull, peregrine fcteon, kingfisher, dotterel, raven, 
heron, bittern, woodcock dipper or water ouzel, and golden 
plover,” is prohibited in any part of the county of Westmor¬ 
land. 

The preliminary programme for the sixty third annual 
meeting of the British Medical Association, to be held in London 
from July 30 to August 2, is given in the Orttuk Medical 
foHrnei The President, Sir J Russell Reynolds, will deliver 
his address on July 30. The Address in Medicine will be de¬ 
livered by Sir William Broad bent on the following day Mr 
Jonathan Hutchinson, h R.S , will give the Address in Surgery 
cm Thursday, August 1, and the Address in Physiology will be 
given by Prof E A Schafer at the concluding meeting on 
August 2 

A l the annual general meeting of the Institution of Civil 
Engineers, held last week, Sir R Baker was elected President, 
and Mr J Wolfe Barry, C B . Mr W H Preece, C B , Sir 
Douglas box, and Mr James Manscrgh Vice Presidents. The 
members of the Council are Dr W Anderson, Mr Ale*. R 
Binnie, Mr W R Galbraith, Mr J H Greathead, Mr % C 
llawkshuw, Mr C Hawksley, Dr John Hopkmson Dr Alex 
K W Kennedy, Sir G L. Molesworth, Sir Andrew Noble, Sir 
1 J Heed, Mr W Shelford, Mr t W WlU>, Sir W IT 
White, and Sir E leader Williams 

W* have received from Dr P Beigholr, Director of (he 
Meteorological Observatory at Bremen, the results of the hourly 
olnervations made during the year 1894, ssitH rainfall values 
obtained from four stations in the suburbs. This observatory 
forms part of the regular German meteorological service, and 
the results are therefore given in the form recommended by re 
cent congresses 1 but in addition to the prescribed observations 
the work contains other valuable information, e.g phonological 
ulaerviitions, and the dates of freering and clearing of the Wescr 
since 1818 Thu table shows that the most prolonged frosts 
during that period were In 1844 5. !&♦&-/, 1857 8, and 1870-1 
In each case the Wescr was frozen over for two months or up¬ 
wards. We ohserve, however, that the publication of the data 
is to be discontinued, as that nver is now kept free for nav igation. 

I by artificial means. A graphical representation of the principal 
meteorological results gives a ready means of comparing the 
characteristic* of the different months. 

The Egyptian Government hate published an important 
paper on the climate of Cairo and Alexandria, based on ohseiva 
tions taken lietween 1886 and 1890, and discussed*by Dr Engel, 
chief of the Statistical Service The work contains a number of 
tables and diagrams, together with Introductory text, from which 
we extract a few of the results obtained At Cairo, the mean ‘ 
annual temperature for the five years was 70* 3, the abftolitfe 
maximum being 118' 2 on June 13, 1886, and the lowest 33°‘8 
un January 1, 189a The average yearly number of rainy days 
was twenty four, and the amount 1 a inch only At Alexandria 
the mean temperature was 68* J, the absolute maximum lmng 
100' 6, on May io, 1889, and the minimum 43* 9, on January 22, 
1889 The average number of rainy days was forty, and the 
amount 8 2 inches The principal difference in the climate of 
the two place* consists in the diurnal End seasonal variations of 
temperature Cairo is much the hotter of the two places in 
summer, but cooler than Alexandria in the winter, and the 
differences Jb the extreme temperatures are much greater at 
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Quio, bith w regordx days and seasons. Relative humidity 
vane* much more at Cairo than at Alexandria, but it u much 
lower at Cairo ia summer, and a little higher tn winter than at 
Alexandria, while, on the contrary, the absolute hmudity variet 
much more at Alexandria, being very high In aatnmer and con 
sderahly greater than at Cairo Both place* enjoy a large 
amount of sunshine, but fog occur* occariocally, more particu 
larly at Cairo in the early morning 

A MOM important contribution to the (tody of the formation 
«f dolomite is made by M C Klement, in the Bull Sac Beige 
CM Paliontel *t Hydro! After deacnhuig the history of 
theories of dolomite, the author calls attention to the frequent 
occurrence of dolomite m the form of coral reefe, at observed by 
Dupont in the Devonian, by Richthofen and Mojusovics m the 
True, and by Dana in the recent raised reefe of Metis in the 
Pacific He points out that while in the chemical experiments 
that have betn made with a view of dolomitiung carbonate of 
lime, tcUctle ha* always been operated on, the substance of coral 
has been shown by Sorby to be probably aragentte The author 
has therefore earned out a large senes of experiments on the 
action of the constituents of sea water (particularly magnesium 
sulphate) on aragonite, the results of which are given at foil 
length Prom these he finds (1) that a solution of magnesium 
sulphate, in the presence of sodium chloride, and at a tempera 
ture of 60* C or more, decompose* aragonite with formation of 
a magnesium carbonate the exact composition of which is difficult 
to determine, owing to the impossibility of isolating it ftom the 
residual aragonite, (3) that this action increases with the rut 
of Umptrotvrt, and with the concentntum of Ihe solution and is 
greatly diminished by the aheence of sodium chloride , (3) that 
recent coral is attacked by magnesium sulphate just as mineral 
aragonite 1*, and (4) that the lagoons of modem coral reels afford 
all the conditions of temperature, saturation, &c , necessary for 
the production of magnesium carbonate m the manner of his 
experiments While recognising, therefore, that dolomites may 
have been formed in more ways than one, M KJement concludes 
that one of the most usual ways of formation of dolomite in 
nature has been the action of heated and concentrated sea water 
in coral lagoons on the aragonite of coral and other skeletons, 
with formation of carbonate of magnesium, which is subsequently, 
perhaps after solidification of the rock, with the remaining car 
bonate of calcium, converted into massive dolomite 

THK last number of Modim \fedi me and Ba hnologi U 
Nature 11 of exceptional interest, inasmuch as it contains in 
original article by Prof Metchmkoff of the Pasteur Institute on 
‘ the extra cellular destruction of bacteria in the organism 
This article is really a critical comment upon some of the 
conclusion* deduced by Dr Pfeiffer from his experiments on the 
destruction of chofera vibrios in the peritoneal cavity of guinea 
pig*. Dr Pfeiffer observed this destruction of cholera vibrios 
when the latter were introduced into animals previously 
vaccinated against this germ, and afro in the case of unprotected 
animals when the vibnus were injected together with a small 
quantity of serum from vaccinated animal* In both cases Dr 
Pfeiffer found that they were destroyed mtnd* the cells in the 
peritoneal fluid, and he bebeves that this bacteria killing fluid is 
secreted by the cellular elements in consequence of a special 
excitation produced by the injection of cholera vibrios, and 
that die immunity acquired by guinea ptg* 1* independent of 
phagocytosis Prof Metchmkoff, however, regards this as an 
episode m the baQk between bacteria and phagocytes, and 
maintains, on e jap uu. supported by experiments, that the 
leucocytes secrewpais bacteria killing fluid whilst undergoing 
a process 1 iMBigpinrstinn due to the injection of Pfeiffer’s 
mixture of vibnofe serum, and broth. That although unable 
to engulf the vihnos, they are able still to destroy them by their 
NO. 1336, VOL. 52] 


secretions Metchmkoff points out that if before introducing 
the vibrio mixture, a few cubic centimetres of broth be injected 
into the peritoneal cavity the leucocytes will gather together in 
great force after a few hours, and if the vibno mixture be then 
introduced, phagocytosis does take place, and the cholen 
bacteria are more rapidly destroyed by this process of intra 
phagocytosis than by the extra cellular destruction produced by 
the conditions of Pfeiffer’s experiments The mechanism of 
immunity is surrounded with so many complicated problems 
that the search for its solution, whilst one of the mo# interesting 
tasks afforded by the developments of bacteriology, must still 
remain one of the most puaahng and difficult 
Tub current number of the Journal dt Pkynqttt contain* an 
important paper by M P Cone on the magnetic proparties of 
bodies at different temperatures The author has examined the 
magnetic properties of a number of substances in fields of from 
25 lo 13 JO LOS units, and w some cases for temperatures 
from 15’ to 1370* C The body under observation was generally 
in the form of a coarse powder, and vu enclosed in a glass bulb, 
which was placed in a non uniform magnetic field produced by 
two electro magnet* The force acting on the body was 
measured by means of the torsion of a wire bnr the purposes 
of heating the glass bulb was surrounded by a fine clay jacket, 
and this latter was heated by a wire in which an electric current 
was passed, the temperature being measured by means of a 
thermo electric juncti in In the case of diamagnetic bodies, with 
the exception of bismuth and antimony the author finds that 
temperature ha* practically no effect on their magnetic pro 
perties fusun and allotropic modification also seem to pro 
duce no effect so that the magnetic properties of a body seem 
to depend not on the arrangement, but rather on the 
nature of the molciults of the body Selenium however is 
an exception for in this case the susceptibility is about 3 or 4 
per cent bmailt r m absolute value in the liquid than in the W lid 
state I hosphonis is another exception for the susceptibility 
of the different allotropic modifications are slightly different 
The susceptibility of bismuth increases with nsc of temperature, 
according to a straight line law, up to the melting point, where 
there is a sudden rise The susceptibility of melted bismuth i> 
independent of temperature, and is very nearly o Observations 
made on oxygen shiw that the coefficient (K) which, when 
multiplied into the strength of the magnetic field, gives the 
magnetic moment of the body per unit mass (the author calls 
this the coefficient of specific magnetisation), is independent >f 
the pressure, and is between 30° and 450'’ inversely proportional 
to the absolute temperature In the case of solution* of para 
magnetic salt* K i* also found to vary inversely as the absolute 
temperature thu* supporting the observatixu, of Wiedemann an l 
Plessner on this subjtet Glass when cold 1* generally feebly dn 
magnetic , when heated, however, it becomes much more strongly 
diamagnetic The rate of increase of the diamagnetism decreases 
as the temperature rises, above 300* C no further change take* 
place The author cunsiden these changes to be due to the 
fact that glass consist* chiefly of a diamagnetic substance, the 
properties of which remain unaltered when the temperature 
rues, and of a small quantity of a relatively strongly pan 
magnetic substance the para magnetism of which decreases xs 
the temperature rues 

Messrs Grori l I’hiiii and Son will shortly pehhsh “The 
hxploreUon of Australia,” by Mr Albert F Calvert This 
book a designed to form a companion volume to M* Calvert s 
work, “The Discovery of Australia,” and will trace the 
progress of maritime and land exploration from the period of 
Captain Cook, up to recent tunes 
A translation, by Mr W E Baxter, u announced of \ an 
Heurck s important treatise 0*1 the Diatomacese It will contain 
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about «oo figures, illustrating every known genus of diatoms, 
■ud erojr spectre found m the North Sou aadcoantnre bordering 
it, including Great Britain 

The wound edition of “ Elements of Marine Surveying,” by 
the Rev J L. Rotnnion, lately published by Mem Macmillan 
and Co, contain! several very uaeful additions and improve 
meats. Young marine surrey on will find the volume an 
excellent aid to the study of the theoretical ode of their pro 
feswon, and would do well to include it in their outfit 

Particulars of editions of Gilbert White’s " Natural 
History and Antiqmties of Selbome ’ have been compiled by Mr 
Ldward A Martin, for the Selbome Society Since the original 
edition Was published in 1789, twenty three other editions have 
ippeared The list compiled by Mr Mama, gives the dates of 
the various editions, publishers, printers, editors number of 
pages, and general description 

The annual report of the Royal Botanic Gardens Tnmdsd 
for the year 1894, compiled by the Superintendent, Mr J H 
Hart, himishot evidence of the practical value of these colonial 
botanic gardens and of their relation with the central institution 
at Kew Under the Lconomtc Section, information is giwn of 
the growth in the island of the sugar cane, cacao coffee yam 
gambler, vanilla, the Branl nut, and cola and of the principal 
enemict of these crops, and the best mode of combating them 

Wf have received Part 1 of “The hlowering Plants, and 
Perns of New South Wales with especial reference to their 
ec< nomic value, by Mr J If Maiden, assisted by Mr W S 
Campbell, and issued under the authority of the Department of 
Mines and Agriculture for New South Wales The present 
part con tarns descriptions and coloured drawingi of four species— 
7elope* spectosustma, hucalyptu r torymhes *, Actmatus kr/tantki 
tnd Acaeta giatteexftts It is intended in this way to illustrate 
the principal flowering plants and ferns of the colony 

The additions to the Zoological Society’s Garden* during the 
past week include a Panolia Deer (Cervus tUt , S ) from Hainan, 
presented by Mr Julius Neumann , a Roddy Ichneumon, 

(Herpesta imitkti) from India presented by the hurl of 
Ilopetoun, a Spotted Ichneumon {UerpesUs nepalensu) from 
India, presented by Mrs Thompson , a Rosy faced Love Bird 
( 4gapomupullarya from West Africa, presented by Mr Cecil 
M Be van , a Rufescent Snake (/eptodsra rufaseent) from South 
Africa, presented by Mr J L Matcham , a Spiny Tree 
I otcupme (Spkmgurttt spinouts) from Peru, a Blossom headed 
I arrakeet {Pahrerun yanocrpkala) from India, two Tuberculated 
Iguanas {Iguana tubmulata) from South America, deposited 
two Guira Cuckoos (Gmraptrtrgua) from Para, purchased , a 
Japanese Deer (Cervrn sika, 9 ) bom in the Gardena 


OUR ASTRONOMICAL COLUMN 
The Motion of thf Solar Swum —The methods 
elaborated by Argelander and Airy for the numerical solution of 
this problem have been followed with more or lets variation by 
a host of investigators teta rule the deviations m method have 
involved matters of detail rather than anr fresh departure 
Venous suppositions have been made as to the motions of the 
■tars themselves {motus ptcuharts) that the magnitude and 


The sooe from which the stars are selected is somewhat ihmted, 
being restricted to o'—so* of decimate*, the spoetta W which 
have been observed at l otwkm The stars have bead divided 
into four groups according to the amount of the prop* motion, 
with the following results — 


Stars of the Font Type 
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Stars of tko Second fype 
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The result derived from stars of small proper motion 
of either the first or second type of spectra 11 scarcely 
accordant with preuous investigations The Right Ascension 
of the one and the Declination of the other are sensibly 
different from results involving huger numbers of stars The 
author remarks, howeier, that all the values in R A con 
be rendered less discordant by an increase in the constant of 
precession of+0 01 and in Decimation by assuming a constant 
negative error in the proper motions themselves Here we have 

r n evidence that no rearrangement of groups materially alters 
position assigned for the apex of the sun’s way, but when 
processes sensibly different in their concetti ion are employed, 
the Records nee m the results is not so gratifying lor instance 
the attempt to determine the position of the apex from Vogel a 
measurements of the motion of stars in the line of sight lea to 
either of the two results, according to the method of ‘ weighting ’ 
employed 

I II 


a 206 i±i*2 o , t$97±20S 

» + 45 9± 9 > • + 5° °± J 4 3 

Here if the Declination be fiurly satisfactory the Right 
Ascension is hopelessly discordant On the other hand. Dr 
Kobold’s treatment of the problem accoiding to the graphical 
method suggested by Bessel, a method which does not easily 
lend itselfto numerical treatment, gives a fiurly satisfactory 
result in R A , but the Declination will scarcely be accepted 
The position assigned to the apex by this method is a = 266" < , 
* — 3' I This result is based on 1425 Stars, and ought to be 
entitled to considerable weight if it could bo satisfactorily 
demonstrated that all ambiguity, which arises from the definition 
of the poles of the great circles in which the proper motions take 
place, had been satisfimtonly removed 1 his question a still 
inkjuduc, and while distinct methods give conflicting results, it 
is not wise to insist too strictly on the direction of the motion of 
the solar system 

The Rot aiion of Mars —Among numerous observations ot 
the planet Mars during the last opposition, Mr Peictval Lowell 
gave hu attention to the measurement of the longitudes of some 
of the more conspicuous markings The observations covered 
36 points in all, and were made with a power of 440 on the 
18 inch refractor of the Low«ll Observatory The first fact that 
emerged from the observations was that all the longitudes as 
given in Marth s ephemera were affected by a systematic error 
of about 5 s , or, in other words, the Martian features Were 
retarded by about twenty minutes as compared with the com 
puted tunes The cause suggested for the discrepancy between 
the calculated and observed positions is that the received tone of 
rotation of the planet 11 a trine too small, and that the longitude* 
are consequently falling slowly behind their predicted times of 


direction of tores motions have no connection with position, or 
that, m general, all these motions take place with the same angular 
velocity parallel to the galactic circle Stan may be grouped 
according to their brilliancy, or the amount of their proper 


motion, or they may be arranged 1 
according to their apparent pcmtio 


tas ingenuity 
ic final equa 


tsonsare solved, the results are found to be fairly accordant 
Thu fitet hu been recently demonstrated by M Pannekoek, 
who, to vary the problem as much as salable, bos baaed hi* 
investigations on the type of spectrum presented by the star 
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A somewhat similar discrepancy appears to have been noted 
by Prof Keeler m 1893, who ascribed it partially to the constant 
error m estimating the position of the diameter of a huge disc 
{AstrrpkysscalJournal, May) 

The Suns Sikllak Magnitude.— A new method of com 
poring this important constant, being the number representing the 
ton’staghtne* on the scale tn which the magnitudes of stars are 
represented, has been employed by Mr Gore {Knowledge, June) 
Taking one of the outer planets, the known an ana datum 
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enable us to determine the fraction of the mhH light which it 
recemb and correcting for the albedo, >1 k easy to calculate the 
’ wghtness of the eon in tenna of that of the planet, the exact 
teflar magnitude of which tan be fcand by direct measurement 


Laps, 


diameter of Man in 


Thus Mr Cion finds that the 
opp» 

disc is T _ _ m __ 

seconds in n hemisphere by the latter, tt is found 
surfact of Mars were a perfect reflector, the sun as seen irom 
Mars would be 8,940,450000 times brighter than Mare appears 
t us when in Opposition 

According td Zollner, the reflecting power of Mars is only 
0x672, si that the previous number must he raised to 
13 459.768 000 This, however, la for mean distance 1 5237 to 
that when reduced to the earth a distance (by multiplying by the 
square of o 5237) we get the light of the sun as seen Irom tht 
earth to he 9,174 668,385 times the hght of Man when in 
ipposition this number on the basis of a light ratio of 2 512 
* ^responding to a difference of 1 magnitude represents 24 9 
magnitudes Prof Pickering s photometric measurements show 
that the stellar magnitude < f Mare at mean opposition is 2 25 
so that the deduced stellar magnitude of the sun is 27 15 
Similar calculations from the data relating to Jupiter give a value 
if -27 t7, and from Saturn -27 ll Though agreeing s > 
remarkably among themselves these new values differ vuy con 
sKlerably from the value hitherto ad< pted, namely -2^5 1 he 

new value, however, receives confirmation in the fact tnit it is 
very nearly equal to the niagmtuJe which a Centaun would 
assume if it w eie brought 11 the suns hstanee from the earth 
assuming the parallax to he o 76 the spectrum f this star 
resembling the spectrum of the sun 


lHh bRLhNWlCH OBSERVATORY 

'P1IL Report of the Astronomer Rojal to the Board <f 
x Visitors of the Royal Qbserval >ry, (.reenwich was read at 
the annual visitation on Saturday A few of the developments 
marie during the year covered by the report and some < bserv 1 
lions of interest, are referred to in the subjoined extracts 

1 n.vision has been made m the Navy Lslimatei for the erer 
tion m Cireenwich Park of 1 magnetic pavilion f r absolute 
determinations of the magnetic elements and the plans are nt w 
bong prepared in the Director of Works Deportment It is 
proposed to establish this station in the immediate ncighluur 
Hood of the Observatory and at such a distance that there 
would lie no suspicion of ritsturlianee from the inn in 
buildings 

Work huh Loiviomis 


bean received at the Observatcry The details if the design for 
the mounting have been carefully worked out and good progress 
has been marie with the mechanical work 

The 28 inch refractor has ban in use this ughoul the year and 
is quite satisfactory It moves easily m k \ and Decimation 
the new slsw motion screws work successfully the water vlock 
in general drives it with great precision, an 1 the performance of 
the object glass under g iod atmospheric conditions is admirable 
Various improvements in the accessories of the instrument have 
been earned out m the past year A spectroscope specially 
photography, for use shth this refraelor, is being 

Micrometer measures of sixty three double stars have been 
made, tn 27 of these the distance of the components was under 
I*, and m 13 it was 0 5 or under The moil remarkable of 
these measures are those of « I egasi {$ 989) The components 
of this star, though only o 14 apart, were distinctly separated 
with a power of 1930. 

Measures of the positions of satellites of Mars near elongation 
were made on two nights Several attempts were also made to 
measure Jupiter s fifth satellite but the results obtained were 
discordant A senes of measures M the polar andequatonal 
diameters uf Jupiter and his satelhS was made Measures of 
the dimensions of Saturn and hts ring* and the positions of the 
satellites have alils been made and are bemg continued 
With the estrographic equatorial 591 plates with a total of 
1450 exposures, have been taken Of these 16a have been re 
lected for ranoul reasons, such as —partially fogged plates, 
because the reticules were not clearly printed, because the Images 
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were too faint to show 9th magnitude fa.__ 

exposure, for faults a development, for mutakes of setting, and 
for miscellaneous defects It is hoped that a much smaller 
number of plates will need to be rejected in future for theee causes 
The total number of celestial fields photographed since the 
commencement of work for the chart is 423, and the total 
number of fields photographed for the catalogue is 617 Only 
half as many fieJdx for the ch ‘ _J ’ 


e chart and catalogue have lieen 


adapted t 
nude 


.......... is while the khuttu of the dome «u 6 

repaired 

StRt most01 h and Hei iocjRaphic Obwrvahons 
Since 1894 December 19 when the spectroscope was brought 
to adjustment 98 measures have been made of the displace 
ent of the 1 line in the spectra of 13 stars and 16 of the b line 
... the spectra of four stars Some experiments base also been 
made in photographing stellar spectra, to give data as to the 
work 11 he d me with tne new photographic spectroscope 
I hotugriphs of the sun were taken with the Dallmeyer phot > 
heliograph on 199 days and of these 375 have been selected f r 
preservation besides 18 photographs with double images rf the 
sun for determination i f zero of position angle 

• ’- ---' * ’ Sir Henry 

_ _ equatorial, 

.._ photoheltograph up to October 15, 

when the progress f the building operations prevented its 
further use Ihr t igraj hs of the sun had been obtained with it 
by that time 1 n 80 days of which 121 have been selected fur 
preservation In til with one photoheliograph or the other a 
record of the state f the solar surface hasTieen secured in 213 
days during the year 

1 he mean dally spe Ued area of the sun was only slightly 
smaller in 1894 than in 1893, the marked falling off in the spring 
of 1894 noted m the last report being followed by an increase 
during the summer months The numlier of sun spots was 
greater than in 1893 The spring >f this year has sh wn a 
decline I th in the numt cr and urea ■ f sjx ts 

Mm m nt Obs»r\ a i ions 

The variations >f magnetic declination hornrntal f rte 
and vertical force and of earth currents have been registered 
photographically and accompanying eye observations of 
absolute detlination horizontal force and dip have lecn 
made as 111 former years Increased magnetic activity was 
shuwn in the year 1894 and great disturbances ocmrred m 
July 20 and Vugusl 20 the spot of light r f the vertieal f rcc 
magnet on the r mar date, and the spots of light if the h n 
rontal firce and vertical force magnets in the Utter having 

r id 1 ey n l the range of the registering sheets for si me h ure 
luly an 1 \ugust the disturbances in the earth current 
registers mused by the South London h lectnc Railway showed 
a great increase which is premmal ly due to the experiments 
then being made in the use of motors on the carnages rf the 
railway instead c f separate locomotives 

Die foil iwmg are the principal results for the magnetic 
elements for 1894 - 

Menu leclinatim 
Mean horizontal force ■ 


67* 18 43 (try 3 inch needles) 

In the year 1894 there were ten days of great magnetic dis 
turbance and thirteen other days of lesser disturbance Tracings 
of the photographic curves for all of these days are being made, 
and will bt published in the annual volume according to the 
arrangements made with M Mascart The calculation of liumal 
inequalities from five typical quiet days m each month has been 
continued 

Mbl>o»uUX»!CAL OBbKRVArtONS 

1 he registration of atmospheric pressure temperature of the 
air and of evaporation, pressure and velocity of the wind, 
rainfall sunshine snd atmospheric electricity has heen cun 
tlmiously maintained, except that during the winter the register 
of atmospheric elect ha ty was interrupted during the greater 
part of hebruary by freetmg of the water m the exit p4jpe 
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The mean temperature of the year 1894 was 49* 9> being 0 5 received 
above the average for the fifty yean 1841-:89ft The severe froet National 
which let m on December 30, and contmodi with alight inter and otbe 
mission until March 9, «u the moat rrmarkahfc meteorological of the p 
feature of the year The cold wave, defined aa the period during Chicago 
which the mean daily temperature was below the avenge, ex World’s 
tended from 1894 December 30 to 189$ March 9, with a break honour t 
from January 14 to 30 and on March 1, a period extending over the fundi 
seventy days in all The total defect of mean daily temperature 1 begun, I 
below the fifty yean* average during this period was 489', or mumfice 
7* O per day prommci 

A companion with some of the c ldest winters since 1841 is followed 
given in the following table - was con 

W , defect Sturgis j 

Number of mesi daily f nr ” ’ 

Period of cold of day» inipwaiu* ' 0r ’~ 1 

1843 Jan vj— March at 54 441 J?' ,n K, t 

1855 Jan 10—Feb 34 46 467* 

1870 Dec 21—1871 Feb 3 45 j20 making* 

1886 Tan 5 March 18 73 4o8* ' L .™>/ 

1890 Nos 25—1891 jan 22 59 56°* llecUo 

1894 Die 30-1895 March 9 70 489“ 

The cold on the four days Kbrunry 6 7 Sand 9 wns jnr dollars, 
ticularly severe the mean temperature being 18" 6 or 20* 5 below Many e 
the average of the 50 years frmi 1841-1890 and there is ni and thee 
other instance of four consecutive days since 1841 with so low a collectio 
temperature separate 

Tne lowest temperature recorded 
during [the winter was 6’9 on February 
ft the 1 iwest temperature in Fetmary 
since 1841 the next lowest being 7 7 on 
1845 February 12 I ower temperatures 
have been registered twice since 1841 
vir 4* on 1841 January 9 and 6* 6 on 
1867 January 5 The mean temperature 
throughout the whole of February was 
28° 9 or io° 5 1 el iw the 50 yean, 
werage Ihc mean in Febnuvry 1855 
was 29* 2 

Ihe mean lady hiriztnlal mivement 
of the air m the twelve months ending 
1895 Vpnl JO was 283 mile* which is 
slightly above the average The greatest 
movement was 867 miles m December 
22 and the least 50 miles on August 30 
The greatest pressure of the wind was 36 
lbs on the square foot on March 24 
with v velocity of 56 miles in the h iur 
During the gale f Decemlicr 21 the 
greatest pressure recorded was 30 Us 
with a velocity of 50 miles in each if two 

The number of hours of bright sunshine 11 

recorded during the twelve months ending 
1895 Vpnl 30 by the Campbell St ikes 

instrument was 928 out of the 4454 h airs during which the sun t dvy, 
was above the horizon, so that the mean proportion of sunshine the st >r 
for the year was o 208 constant sunshine l*mg represented by Ihtc 
1 In the corresponding period f >r 1893 4, the number of *“ tu V 1 

hours of sunshine was 1364 and the mean proportion of sun hme division 

was o 306 many 1: 

The rainfall in the year ending 1S95 ■Vpnl 30 was 24 56 specimi 

inches which 11 very nearly the game as the average amount for stitutior 

the 50 years 1841-1890 The number f days on which rain fell same di 


received the supp n f 1 rof Goode, Director of the U 8 
National Museum 1 r if Wilson, of the Smithsonian I nsdt BtKta, 
and other representative men In thotanufter of 1893, a mtmber 
of the prominent citi/er s if Chicago resolved ‘ 11 est ablis h in 
Chicago a great museum ihat shall be a fitting memorial of the 
World’s Columbian I xj sunn and a permanent advantage and 
honour to the city I he debt tte and important t tsk of securing 

the fends necessary to carry the resolution into effect was at once 
began, but the appeal it hist met with little response. A 
munificent gift from Mr 1 id I give confidence in tne sssured 
prominence and success of the museum Mr G M Pullman 
followed with a sub* nption if too 000 dollars, and a like nun 
was contributed by Mr II \ lliginbotham Mrs M I) 
Sturgis gave 50000 dollirs ml a number of other donations 
for various amounts were midL as well as Fxuosition stock 
having the approximate pir value if 1,500000 dollars. With 
these fends in hand the museum committee felt justified in 
makmgextensive purchiscs including the exhibits from Paraguay 
1 era, Java Samra the Ihgtnbeck cnllcctun xnd the Want 
collection of natunl hist ry 1 r which a sum of 95 000 dollara 
was pawl The new I resident if the museum Mr F l Vyer 
presented the Vyer anthrt rail igieal colleen n valued at 100 000 
dollars, to the museum mil other donations of m itenal f illowed 
Many exhibits were purchased at the close 1 f the F \position 
and these furnished the broad foundation upon which the present 
collections have been built Great gap* in the c intinuity of 
separate subjects have fhus 1 ecn I a large degree ibviated until 



THE HELD COL l Mil A V MUSE C M 

'T'HE museum founded to comment rate the World s Columbian 
Fx position at Chicago has reached a stage which enables 
it to commence a senes of publications designed to present 11 
the world the results of research < inducted under its auspices 
The first of this senes is before us and is dev oted to an historical 
account of the movement that resulted m the establishm nl of 
the museum From this description we extract (he following 
sketch of the early history of the museum *nd of the general 
character o{ the contents. - , * 

The formation of a museum at Chicago after the Columbian 
Exposition^' was suggested by Prof Puayuu m 18901 and 
NQ. 1336, VOL 52 ] 


t dvy, fr m ins end it lhi museum t the thvi cvn lie traced 
the st iry of nature vnd f m m all I his w rl s 

1hi collect) ns illustrating lc ligyinllif n useum ire gr upsd 
into Systematic ( c ilogy uid I conomit l t >1 lv In the firmtr 
division there art ah ut fiveth usand paleont T ci al specimens 
many if them esptmlly instructive on l viluil le mil is miny 
specimens of minerals classified ac ordirg, t the shcinnal on 
stilution of web species I ht llltcti 1 f mettontts in the 
same divisi n imludes sevtrd very large specimens notal ly the 
meteoric stone from Phillips County Kansas weighing 1184111s 
twi masses weighing nsje tisely 465 and >44 llis with several 
smaller ones from the mett rile if'the Kiowa C ainty Kansas 
two masses weighing toijand 263 lbs respectively ind several 
smaller ones of the ( afton I>ixblo An/ ina mettonte fd nit 
650 individual aerolites if the WmnehagiC unty lows fall 
and many other specimens I hysical geigraphy structural anil 
dynamical geology, an I hthilugy are alsi well represents I in 
lh* division of systematic geol gy 
lbe collections of the dtvium of Icon nur t eologv were 
vbtained through the Chitf f the Dejiartmet t f Mines Mining 
and Metallurgy of tht Worl l s Columbian Ijq wition fr m e\ 
hiblt* made in that exp isilion being designs 11 illustr ilc the 
practical bearings of the science 0/ ge ilogy they consist 1 hie fly 
of specimens which th w m< des of occurren e in nature of 
minerals having economic importance amt the localities where 
they may be olitained In iddttion t the* however are 
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man) illustmticos of the processes emptied in the extraction 
and treatment of nuneiala or oiwl tad of the spjdkation of 
resulting product* to human art* and fndnstria*. 

An immense amount of material, Uaetintive of the botany and 
forestry of all pern uf the world, came into the poeresmon of the 
muieum at the close of the Exposition. These exhibit* are 
gradually being arranged In geographical sequence, but some 
time must elapse before all the specimens can be fully identified 
and labelled. 

The Department of Zoology includes all the classes of 
animals except birds, and su huge halls of the museum building 
are set apart for the specimens belonging to it The mounted 
collection of bird* in the Department of Ornithology is essen 
Ually one of comparative ornithology, in which the bud fauna of 
the world is represented by some 650 species. North American 
bird life is at prevent only represented by some 1 jo species out 
of a possible 825 Among the treasures of which the museum 
can boast, however, is a pair of the now (probably) extinct 
Labrador Duck (Camptelaimm JMracitnu\) 

The extensive exhibits lllostratum the archeology and eth 
nology of America, brought together by Prof F W Putnam, were 
transferred to the museum at the close of the F \position A 
number of other very important collections, representing primi 
tive culture m many widely separated regions of the world, were 
also obtained Belonging to the Department of Anthropology 
are psychological and physical laboratories, and collections of 
cnuuc casts, Ac , illustrating the physical characteristics of man 
During the Exposition a great group of exhibits had licen 
brought together within the De|»rtmem of Transportation, to 
illustrate the evolution of the carrying industry, beginning w ith its 
inception in remote times, and extending down to the present 
day These exhibits were transferred to the museum building, 
and largely augmented by collections from other departments. 
All of this material, together with a numlier of exhibits illus¬ 
trating other industries of especial importance to civilised man, 
including ceramics, the textile art, the leather industry. jewel 
lery, Ac , have been hrought together in a Department of Indus 
tries. The collections in this department have been arranged 
to show, as for as possible, the more important step which have 
led to hnprovement in handiwork, or progress in the invention 
of those implements, machines, and luocesses which have pros ed 
to be important factors In the world's material development 
Although but a few months have elapsed since the doors of 
the museum were publicly thrown open, a course of popular 
lectures have been inaugurated, a publication series established, 
and several scientific expeditions sent Into the field for augment 
lug it* collections. In these and othei directions, the Field 
Columbian Museum appears to be advancing along the path 
marked out for it, and performing its part in adilmg to tnc 
wealth of Western civilisation and culture 

PRIZE SI EJECTS OP THE FRENCH SOCI£t£ 
HENCOl RACE MFNT 

*T'llb prizes ami prize subjects of the trench Societf dFn 
couragement pour 1’industne natlonale, for 1896 and 1897, 
are described in the Bulletin of the Society The Society’s 
Grant I I'rize of 12,000 francs will be glv en this y ear to the author 
of the dlvovtry moat useful to French industry The following 
list shows the arrangements with regard to the prizes of the two 
succeeding years - 

1896. 

Grand medal to the author, of any nationality, of works that 
have exercised the greatest influence on the progress of French 
mechanical arts during the preceding six years 
The Henn (.lflard prize of (Sooo francs for signal services 
French industry The Parmentler prize of 1000 francs for 
researches tending to improve the material or processes of agri 
culture and alimentary industries. The Mestens prize of 50c 
francs for the author of an application of physics or chemistry 
to electricity, ballistics, or hygiene. 

In the section of Mechanical Art*, a prize of 3000 franc* is 
best motor fed with some commercial oil Other 


,_ w 1, when working, 7l kilogrammes of 

•team per hoar and per indicated horse-power, 2000 francs to 
the manufactarer who first products, mechanically, linen threads 
of whWh at least 100,000 metres go to one kilogramme, or, in 
rise case of hamp, Ifoooo metre* per kilogramme j sooo Sana 
fir an investigation, or a method tending to prevent, or at least 
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reduce in amount, the Irejitges, known a* “firftesaux tubes,” Its 
marine boiler*, 1000 francs for the best memoir on the cost 
price of the motive power of steam I «» bvoct for a small 
motor suitable for a home workshop, and which will work 
by the use of some simple power available in the house, or by 
energy transmitted from a central station j 3000 francs for improve¬ 
ments in the processes of retting linen tndbemp in industrial uae 
The prices offered in the section of Chemical Arts are t 1000 
franca for the utilisation of waste products, soon franc* for a 
work or memoir of use to chemical or metallurgical industry , 
sooo franc* for an experimental study of the physical or 
mechanical properties of one or more metids or alloy*, refected 
from those which are in current use, 3000 franca for a new 
process for the production of fuming sulphuric acid, or sulphuric 
anhydride, 2000 francs for an improvement in the manufacture 
of chlorine , 1000 francs for the discovery of a new alloy useful 
to the arts, 3000 francs for a scientific study of combustion in 
the furnaces used for the production of gait 3000 franca 
for an investigation of the expansion, elasticity, and 
tenacity of ceramic clays and coverings 1 1000 francs for 
the substitution of sulphuric acid in dyeing, and especially in 
silk dyeing, by another compound which will glxe to the 
fibres the desired stiffness, without exercising any destructive 
action 1 2000 francs for an investigation of the physical and 
mechanical properties of glass, 2000 francs for the discovery 
of processes capable of yielding, by certain chemical changes, 
useful organic products, such as quinine, cane-sugar, Ac , 2000- 
francs for an investigation on an industrial process of which the 
theory is but imperfectly known 1 3000 francs for the production 
of cast steel or iron having useful properties, by the incorpora¬ 
tion of a '- - - 


least o 800 kilogrammes of petroleum can be uaed without danger, 
as a source of fight or heat, either in industry or in domestic 
economy ; 2000 francs for the discovery of methods to dimmish 
the number of chimney fires, and reduce the damage which 
results from them 2000 francs for an incandescent electric 
lamp of one tenth candle power when a current of 005 ampere 
is passing through it at a potential of 100 volts. 

In Agriculture the prices and subjects are as follows —3000 
francs for the lies! investigation of the comparative physical and 
chemical constitution of the soils of one of the natural or agn 
cultural regions of F ranee , 1500 francs for the best varieties of 
harley for brewing, 3000 francs for the re-estabhshment of 
vineyards on chalk soils, 1500 francs for the introduction and 
culture, on a large scale, of a new forage plant, 2000 francs for 
the best study of the culture of the sine ~ — 1 - 


_, . _ __ _ .1 various regions o 

France, and of the influence of various processes of vinification 
on the quality of wine 

A prize of 1000 franca is offered for the discovery of a plastic 
material, similar in appearance to some stone, marble, or bnek, 
and hard enough to be used either for the inside* or the outsides 
of houses, 1000 francs for the discovery of a process to prevent 
woods used by carpenters and cabinet makers from deformations, 
by atmospheric influences j 1000 francs for the author of the 
best memoir on some practical process other than a chemical 
process, and ca{wl)le of being a rallied in the workshop, for the 
detection of adulterated Portland cement. 


A prize of 2000 francs is offered _ _,_ _ 

methods of grinding grain 1 and a prize of 2000 francs for a 
motor weighing less than fifty kilogrammes per hone power 
This prize is offered with the idea of furthering the problem of 
aenal navigation A second prize, having the tame object, 
u for a study of the coefficients necessary to the mechanical cal¬ 
culation of an aerial machine. There is also a pnxe erf 3000 
francs for improvements in the manufacture of permanent mag¬ 
nets , and prizes of 3000 franca for an investigation of alcoholic 
ferments, and 2000 francs for the best investigation of the deteriora¬ 
tion of cider, and the means to prevent we changes to which 
the loss of vivacity is due. 

The prizes are open to Investigators of any nationality, but 
the memoirs, and descriptions of inventions, should be written in 
French. Medals, memoirs, descriptions, and specimen* intended 
to compete for prizes must be sent to the Secretariat de la 
Soafte d'Encotmigement pout Fmdustrie nationals, 44 rue de 
Rennes, Paris. Competitors for the prises of 1896 must send in 
before the end of the present year, the latest time for entering 
memoirs, fee , for the 1897 competition is the end of 1896. 
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RECENT GLACIAL STUDIES IN 
GREENLAND * 

TOURING the summer of 1894, Mr Cbamberitn wu enabled 
to devote some time to a petsonai study of the gfrdauonaf 
Greenland, and the results of fits observations are 10 interesting, 
that all geologists who seek to interpret the records of the “ Great 
Ice Age?’ will glad>7 make acquaintance with them Seldom 
has a geologist to experienced u the study of glacial dnfts and of 
the problem* connected with them, had the advantage of exam 
tiling the behaviour of ice in the Arctic region*. 

Hu observations were specially directed to the way m which a 
glacier gathera up detntua along tU course, to the way in which 
it camea it forward and finally puta it down The main problem 
he eought to aolve, waa connected with the beaal material of 
glaciers, dlbna which, of comae, 1* largely concealed 

In comparing the glaciation of Greenland with that of the 
mainland of North America he had to bear m mind, that for 
the moat part the continental drift 1* spread over a laat plain 
In Greenland the ice fields rest mainly on plateau* fringed by 
rugged mountains and he sought for a tract free from such bor 
-dermg elevation* This waa found at Inglefield Gulf, when, the 
borderland la a plateau about aooo feet abov e aea level, and where 
the margin of the great ice ahect may be studied on relatively smooth 
ground, on undulating ground and m lobes or tonguea that descend 
the valleys Of the thirty or forty glacial tongues which descend 11 
wards Inglefield Gulf less than one third reach the shore, anil 
scarcely one half of these discharge notable icebergs The 
majority terminate in \ alley* whose Imttom* are formed of glacial 
slebna, and whose lower gradients arc moderate 

The fact that great part of Greenland appear* to consist of 
ancient gneiasic rocks renders the debris more or less stony and 
arenaceous, clayey material is rare Alsxit Inglefield Gulf 
however, the older rocks are covered by thick layers of sand 
stone and shale, traversed by basic igneous dyke*. Hence it is 
possible there to tell how late the erratic* from thii sedimentary 
senes were introduced into the ice, to ascertain what courses 
they pursued, and the actions they suffered 

The margins of the Inglefield glaciers nse abruptly like 
■escarpments of rock too or I JO feet or more The layers of ice 
are cut sharply across exposing their edges and the formation 
sif these scarps w attnbuted to the lower inclination of the sun s 
rays which atnke vertically and effectively against the edges of 
the glacier, whereas ita lack 1* affected only by rays of low 
slant 

The stratification of the glaciers attracted particular attention 
The ice was found to tie almost fui distinctly I tedded and 
laminated as a sedimentary rock The vertical free was seen 
usually to present two great divisions—an upper tract of thick 
obscurely laminated layers of nearly white ice, and a lower 
laminated tract discoloured by debris \t the base there is 
usually a talus slope and sometimes there is a moraine In the 
lower portion of the ice there are here and there, mlerstrahfied 
layer* of sand and silt rubble and boulders These vary from a 
mere film of nit to a heterogeneous mixture of dibns and ice 
several feet thick The detntus is usually arranged in definite 
and limited honron* the ice ab \e ami below being firm, 
clean, and pure Often a fragment if rock, or a boulder of con 
siderable dimensions will be several times thicker than the silt 
layer, and it pojects above and below into the clean ice The 
slebnt layers though often regular and persistent, frequently thin 
out and disappear Lenses of debris also appear, and the layers 
are sometime* doubled back upon themselves 

The lamum of the ice are sometimes very symmetric «might 
and parallel, but often wavy and undulating In many instance* 
they are greatly curved or contorted Thu* a* Dr b von 
Drygalski nas remarked, they closely simulate the foliation and 
contortion of gneta* 

The (Ubns belts, which are essentially parallel to the base of 
the glacier, are confined chiefly to the lower 50 or 75 feet but 
they occur np to 100 feet and perhaps to 150 feet They art 
more abundant at the aides of the lobe* than in the centre a 
notable portion of the dfibna having evidently been introduced 
after the lobes were formed Thus the detritus appears most 
ahnndant tn glacier lobe* which descend as cataracts or crowd 
between closely hogging chfls* 

In meeting obstacle* the basal beds of the riacter aometime* 


Not only are the f luti ms of the tat twisted, but they are at 
hmre fraetured ind fruited and alongthe fruit plane WWW 
areaffected bv drag i, in fruited rock*. 

The general Mraiiftmti n f the ice had it* initial stage* {a the 
original mow falls, an 1 the seasons doohrtiw* developed annual 
aubdtvmons. The mori khnite partings and themtrodoeriooof 
‘he fryev* of debns, ar si thr ugh a shearing movement b et n un 


The actual process if intrusi >n of detritus was ohaemd in 
proximity to a large lioss f r ck which, protruding through the 
margin of the Kt, hid leen part lolly cut away Trains of 
d£bns, apparently rublicl fr m the surface of the rocky dam, 
w ere earned out almost h wit molly into the ice in its lee Some 
of these were short, while there extended several rod* into the 
ice, passing mt 1 the laxly f t instead of following Us base At 
one point the overthrust f the ice reached such a degree a* to 
carry the earthy layers hhjuely across the thickness of the 
glacier, producing a marked iincmfutmity 

In another instance similar features wtrt observed below an 
ice cataract longue* f lei ns having their ongin in the 
boulder clay below the gfreur were seen to reach out into the 
basal portion of the u t is th nigh they were being introduced 
into it by the differential m vcment of the layers upon each 
other Thus when the ice is forced over a prominence it settles 
down a little in its lee and is then protected v miwhat from the 
thrust of the ice liehmd I he next mx that jmsecs over, bung 
prevented by the former j rtt >n from settling down at once, is 
thrust forward over it I his is accomplished! y the bending and 
doubling of the fryers, mil alsj by distira t shearing 4 t length, 
however thi first layer u, c impelled by the general friction to 
mo\ e somewhat forward and in time to join the common moving 
mass carrying the iverthnisl fryer of debris between it and the 
tee fryer above 

It appears 1 vi >us that the ice in the lee of a rocky prominence 
moves more slowly than that above hence the doubling of the 
lamine up in themselves Mi reover there is a gradation from 
laminx that simply suffered ltublingup to layers that obviously 
sheered upon each ithtr an 1 produced manifest unconformity liy 
iverthrust 

h indent c ,h wed that the more solid (blue) bands in the ice 
are produced 1 y exceptimal pressure m moving over rugosities, 
and that their jxisilmn in the ice is parallel to the ice movement 
while at the some time blue 1 xnrfs may be develojied nearly at 
right angles after the manner if slaty cleavage 

Summarising the above e mlusion* it appears that stratifies 
tion inginateil in the inequalities of deposition emphasised by 
intercurrent winds nuns and su face meltings that the incipient 
stratification may have 1 een intensified by the ordinary processes 
of consolidation that the sheanrg of the strata upon each other 
still further emphasise I the sir tificati in an 1 developed new 
horizon* under favorable c ndition* that Iwsal inequalities 
inlr sluced new i lanes if stratifi at ion acc< m panted by earthy 
debns and that tnis pr cess tvtuidcd itself so fir as even tiform 
very minute lamine 

There is mv live 1 tn the f regoing concept! ns the idea of an 
itc fryer actine as a unit f movement at any rate there is 
reergmstd in (ivnluality if movement in tht la)er This view 
inv Ives the idea of rigidity rathei than vise isity Tht intro 
duction of earthy mateml mt the ice layers mvolvea the idea 
of thrust rather than pull Tht picture is n t that of gravita 
U n pulling a thick still him! flown the kt side of a rocky 
prominence but >f a ngi 1 holy thrusting itself over the crest 
by nieans if a ferce in the rear 

1 he evtreme fragilitj I the ict is diflb ult to harmonise with 
the idea of viscosity \\ herder the Kt passtd ever an undula 
tion of even moderate dimensi ins it was ahundantly crevassed 
There was no indtcati n that boulders descend through the ice 
as heavy substances dttten I through vise ms bodies The 
rigidity aid not prevent c ntortion* and foldings of the lamina 
turns, such as take i lace in crystalline rock, but fruiting and 
vein structures als • occur and there stems n i more occasion to 
assume viscosity m the one ease than m the I her I ten if a 
certain measure of viscosity lie admitted, it d its not follow that 
viscosity was an essential agency of motion The crystalline 
body may readily lie made to change its form by the removal ot 
particles from one portion by melting, and their attachment at 
other pornts by • ongelati m but not, apparently, by tht flowing 
of crystallised particles over each other in thtir crystalline 
condition' 

It ha* been already pointed out that much basal material i 


obstacle, at other times, the friuime of ite are much crumpled 

cUiS!t&■t?JBl:£L5£+ 
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carnal in tfcfc lower layer* of ice. It was also a taatter of 
frequent observation that debris lies under the tee Appamatlfe 
thi ire vimethM* pushes this along, amt wusettwm slides o*m 
It At the end of the glacier the rfobcis within the ice is freed 
by melting, and accumulates as a talus- dope. This sometimes 
protects the basal layers from melting, and they liecome at 
length incorporated in the growing acctmmfotlon 
It appeared, from the stages presented by the several glacien, 
that where the tee is slowly advancing, the talus-slope gradually 
grows forward and constitutes an emainkment, upon which the 
glacier advances. It thereby grades up its own pathway in 
advance On seeing this process, one is at no loss to understand 
how ice can advance over fields of<fkqd or soil without w any 
wsy disrupting them It buries them, before it advances upon 
ihetn ' 

Where the frontal material accumulates in a large mass, it 
opposes such a degree of resistance to the ice .that Us layers are 
curved upward on the inner slope, and If the glacier subsequently 
advances, the ice rides up over the moraine Several such in 
stances were observed, but hone was seen where the ice showed 
any competency to push even its own debris, m trouble quantity, 
in front of it The tee is weaker than the moraine as a whole 
Great quantities of snow are carried by winds from the region 
of the great ice-cap, and this tpow may be lodged in immense 
heaps m the lee of the terminal moral ribs. Such a border-drift 
may have a breadth of froth IOOO to 3000 feet It becomes 
solidified after the fashion of a glacier, and may serve to arrest 
or deflect the main ice, for it wax observed that the basal layers 
of the ice in places curved upwards on encountenng the resistance 
of this wind-drifted accumulation 

The rate of movement of the majority of the glaciers was found 
to he exceedingly slow, though a few which produce large icebergs 
are notable exceptions. 

The amount of drift on the territory once orcOpied, but mw 
free from ice, was scanty Alt some points there are considerable 
accumulations of drift within a mile or two of the present ice- 
front, but over much of the area no great moraines, nor any 
thick mantles of drift, w ere to lie seen There was but moderate 
evidence of glacial action , the land was gently rounded, Imt nol 
greatly moulded In this area of Soqthem Greenland tracts of 
angular, unsubdued topography alternate with rounded, fluwing 
contours. The inference was drawn that the ice formerly so 
extended itself as to reach the present coast for about half its 
extent, while In the remainum portion the ice fell short Thus 
the conclusion menu unavoidable that the ice of Greenland, on 
its western side, at least, has never advanced very greatly beyond 
its present border in recent geologic limes. This carries with it 
the dismissal of the hypothesis that the glaciation of lhc mainland 
of North America hail its source in Greenland 

There is no ground to question the former elevation of Green 
fond, but it would appear that this was not coincident with con 
dihous favouring glaciation H B W 
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examinations in Natural Science show that than an 44 Candi¬ 
da to fat the Anal school afed 64 c an dlcfotc e in the preliminary 
school. These figures do not indude women students, 

Cams* I Dot—The following is the speech delivered by the 
Public Orator, Dr Sandys, on May 30, in presenting for the 
honorary degree of Doctor in Science, Dr John Murray, editor 
of the CkaUtHgtr publication*. 

Memiuistix crones poetM nostri nuudmi locum insignem, ubi 
Northumbriae Ducts filios acerrimus non recusant gloria in aut 
ex Ipsa luna audacter dcducere, aut maria in profundo demersam 
extnhere, modo solus sine rival! laudem omnem sibi vindicaret 
Quanto pukhrias autem rerum naturae penetralia intima assidue 
perserutari, eque oceans alQtudine immense laudem cum sodix 
options participator!] reportare Ad ext onus ex illis qui, plusquam 
tribus aimis in oceano exploremlo fort lie 1 toleratii, ut pottae 
antiqui verbis sensu novo star, 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxiohh Among the distinguished men upon whom 
sl Foster 


_ a .... w men upon w 

:o confer the honorary degree of D C I-., on Jur 
■’ ” - -' " f Michael F- 


la a Convocation held on Tueeday, the btatute appointing 
Dr E R Tylor professor of Anthropology during the tenure 
of his office as Header in Anthropology was finally approved 
In a Congregation, held on the same date, the Statute on 
Research Degrees received the final approval of the house, and 
it only remains for it to be passed by Convocation The pro¬ 
posed Final Honour School of Anthropology was again brought 
before Congregation, and excited some opposition On a divi 
sion the proposed statute was earned by a considerable majority, 
the numbers being Placet, 47 i Non placet, 18. The statute 
has yet to run the gauntlet of Convocation before it finally 
passes into law In the same Congreation, the dates of the pre¬ 
liminary examinations in the Honour Schools of Natural Science 
were fixed for the Monday after the eighth week of Full Term 
in Hilary Term in each year, instead of in the last week or last 
week but one, to ha* hitherto been the custom t and the grant 
of j£too per annum to the chemical department of the Umvet 
shy Museum was renewed for a period of five yean The 
published lista Of the candidates for the final and preliminary 
NO 1J36, VOL. 52] 


Una saltern uominis bene omlnati navis velut lptam rvrum 
naturam ad certamen provoesvit, Ipsamque veritatem tn profundo- 
abatruiam orbi terrarum patefeat. Tsnti autem itlneru 
monument*, qwraquagmta voluminum m sene ingentl a collcgis 
plurimis pa rata, vin huiusce praexertim uduatrut mfinita non 
modo adaucta et suromatun desenpta sed etiam ad termmum 
felieem peiducta et diei in lucem prolate sunt Quid non potuiL 
rcrum naturae, quid non potuit ventatis amor? 

“ Minn praOmda, pukhrior tvenit. 

Duco ad vos Unlversitatls Edinensis alumnum, oceam in 
dagatorera mdefessum, virum etiam In posterum sine dubio 
laudem indies msiorem menturum, Ioann km Wt rkav 

The Master of Downing (Dr Util) and Dr Barclay Smith 
will give a course of instruction in Practical Histology during the 
Long Vacation, beginning on July 6. 

The State Medicine Syndicate propose to make a grant of 
to the Department of Pathology, in aid of the course of 
laboratory instruction in Bacteriology therein provided for 
candidates for the diploma in Public Health 

Prof h wing s venous Illness has made it necessary to appoint 
Mr Dalliy, Demonstrator in the hnginecnng Laboratory, to act 
as Examiner for him in the Mechanical Sciences Tripos. 

The Smith's l’nzcs m Natural Philosophy have been awarded 
(l) to G T Manley, of Christs College, for his essay on. 
“ The Conforms! Representation of a Quadrilateral on a Half 
Plane,' and (2) to G H J Hurst, of King s College, for his. 
essay on “ Electro-magnetism and Magneto optic Rotation ’ 
Mr Manley and Mr Hurst were respectively Senior and Second 
Wrangler in 1893 The essays of It b Atkins, of Peterhuuse, 
awl P i Bateman, of Jesus College, are declared worthy of 
honourable mention Mr Atkins was bracketed Tenth Wrangler, 
and Mr Bateman bracketed Fifteenth Wrangler in the same 
Tripos. 

r S S Hough, of St John’s College, has been elected 
_J Newton Student in Astronomy for the three years ending 
June 15, 1898 

Mr Charles Chree, Director of the Kew Observatory, has- 
been approved for the degree of Doctor of Science 

Mr W N Shaw has been appointed Chairman of the 
Examiners for the Mechanical Sciences Tnpox, in the room of 
Prof Ewing, who has resigned on the ground of illness. 

Mr Charles Smith, Master of Sidney Sussex College, has 
been elected Vice Chancellor for the ensuing academical year 

Classes in Osteology, in General Chemistry, in Geology, and 
in Experimental Phyucs, are announced to be held in the Long 
Vacation 

Mr V. h Shipley, University Lecturer in Invertebrate 
Morphology, has lieen appointed a member of the University 

Prof W T A Emtage, of University College, Nottingham, 
ha* been elected Principal of the Technical Institute, 
Wandsworth 

Honorarv degrees were conferred, by the Chancellor of 
Victoria University, last week, upon Lord Kelvin and Sir Henry 
Roscoe, among others, for distinguished sen ices rendered to the 
University 

The twelfth annual report of the Mitchell Library, Glasgow, 
is before ut The library to open to the public, and to admlnis- 



Juke 6, 1895] 


NATUHJS 


14 * 


tend by a committee of the Glasgow Town Coanctl, from 
which It obtain* a giant of £3000 a year, from the moneyyJ 
received under the Local Taxation (Custpms and Excise) ActY] 
it is also fortunate in being the red pleat of several bequests 1 
from person* Inlerested in its work A noteworthy print is 
that, oat of a total of 112,447 volumes contained in the library, 
no lesa than *>,812 are classified under “Art*, Sciences, 
Natural History ” This is two thousand volumes more than are 
included under any other head The most important accession 
to the library during the three years covered by the report 
<189* 94) consist* of a complete set of the Trantouhom of the 
Royal Society, in 181 volumes. V very valuable addition to the 
scientific resources at the library has resulted from agreements 
entered into with the Glasgow Natural History Society, and 
with the Glasgow Geological Society These societies have tram 
ferred to the library their sets of the Transactions and Memoirs 
of foreign scientific societies, the library Committee undertaking 
on their part to continue to the members their privilege of 
borrowing the books, to bind such as required it, and to bear 
the expenses attending the printing extra copies of the Trans 
actions of the Glasgow societies, and forwarding the same to 
the foreign societies as an exchange During last year, 115,788 
scientific works were issued, the daily average being 386 It 
would be well if there were more public libraries conducted on 
the enlightened plan of the Mitchell I ibrary 

Another library of which we have received the report 
fin this case the first report) is tint of St George, Hanover 
Square Though on a much smaller scale than the Mitchell 
Library, the Commissioners appear to aim at making the 
library a means of educatioa as well as of recreation Then, 
are 11 860 volumes m the lending library, of which twenty per 
cent are fiction, and 6206 in the reference library, none of which 
are novels. To obtain a satisfactory conclusion as to the work 
of a library, the use made of the library as a whole, and not of 
any particular department, ought to be taken into account 
The records of the institution show that out of 416,760 
visitors during the year, only thirteen per cent, of the readers 
went foT the purpose of borrowing works of fiction from the 
lending library A noteworthy feature in connection with the 
library Is a museum of objects arranged as an elementary and 
•elf explanatory collection, as an introduction to larger museums 
of natural history 

Ir is proposed to hold a Technical Education Conference at 
the Society of Arts on June 2a The Society has addressed a 
letter to Technical Education Committees, asking them to send 
delegates to the Conference. Among the subjects to lie con 
mdered is the “ lack of a central organisation which might deal 
especially with such questions as the examination and inspection 
of classes. In spue of the valuable work which has been done 
by the City and Guilds of London Institute, and by other bodies, 
it is only in a portion of the subjects sanctioned as subjects of 
technical instruction that examinations arc held The wide field 
of agriculture and home industries is untouched, while no means 
are provided for anything like a general system of inspection 
which local authorities may call to their aid should they desire to 
do si ” There are also other points with regard to which 
common action would be desirable, and it is moped that by 
bringing together those who are interested in technical educa 
tion the best way in which the Society can enlarge the scope 
of its present action tn connection with the subject will be found 


Tub Technical Instruction Committee of the Essex County 
Council have arranged for a short course of elementary in 
stxuctwm in horticulture, to be given at the County Technical 
Laboratories, Chelmsford, during the first three weeks in Jnly 
The course of study U. intended to give sound elementary in 
Mruction in the cultivation of plants, based upon a knowledge 
of plant physiology The teaching throughout will be practical, 
every lecture will be abundantly illustrated and immediately 
followed by demonstrations and individual practical work by the 
students themselves. \ 


SCIENTIFIC SERIALS. 

treMvf&r EtkHograpkity^toxsA _ 

- jy of Matty Island, by Dr P. von Lutetian. 

Although Matty is a small Island, about ninety-three mile* north 
German N«w Quinta, between i^aapd 143* E. long , Dr 
NO. I336, VOL. 52] 


vo v Laachan comes to the conchuton that, the natives are not 
Melanesians 1 they are much lighter than almost any Melon 
**ia!U, tome being of a deep red flesh colour, eyes slit like, noee 
•" tong locks. Of the thirty-eight 
Berlin Museum not one can with 


e people ha’ . 

Three pistes of utensils, Ac, illustrate the paper —Dr O 
SchaBong’s note on some Mtlanesian drawings is illustrated by 
two coloured plates, and is supplemented by some notes by J 
D E Schmeltr. The drawings are interesting as showing now 
unlike the object* intended native delineations may lie It is to 
be hoped that more illustrations of this aspect of the art of 
ravage* will be forthcoirfmg < >f the notices of recent publics 
tions, those on “Arrow poison” and “Ethnological Botany” 
are especially interesting 


SOCIETIES AND ACADEMIES 
London 

Royal Society, May 2 —“ Alternate Current Dynamo 
Electric Machines.” By J Hopkinson, f RS, and E 
WiUon 

per deals experimentally with the currents induced m 
ind in the cores of the magnets of alternate current 
machines by the-varying currents in and the varying positions of 
the armature It it shown that such currents exist, and that 
they have the cffoct of diminishing to a certain extent the electro¬ 
motive force of the machine when working oil resistances as a 
generator without a corresponding effect upon the phase of the 
armature current It is also shown that preventing variations 
m the coils of the electromagnet does not, in the machine 
experimented upon, greatly affect the result, and that the affect 
of introducing copper plates between the magnets and the 
armature has not a very great effect upon the electromotive force 
' the armature, the conclusion being that the conductivity of 
e iron cores is sutfirient *0 produce the main part of the effect 
A method of determining the efficiency of alternate current 
machines is illustrated, and the results of tin. experiments for 
this determination are utilised to show that m certain cases of 
relation of phase of current to phase of electromotive force, the 
effect of the local currents in the min cores 11 to increase, 
instead of to dimmish, the electromotive force of the machine 
May 9 Bakenon Lecture “On the Laws of Connexion 
between 1)8 Conditions of Chemical Change and its Amount” 
By A Vernon Harrourt, IKS, and William Eason, F K S 
“III hurther Researches on the Reaction of Hydrogen and 
Dioxide and Hydrogen Iodide ” 

In this pajier are considered The effect upon the reaction of 
(1) substances not directly participating m reaction, (2) teal 
perature 

The general conclusion as to the effect of the medium upon 
the reaction Is expressed as follows — 

Each constituent of the medium produces an effect on the 
rate of change of unit peroxide and unit iodide, proportioned to 
the mass, and varying with the nature of the constituent The 
increment of this rate per unit mass of each constituent is 
constant *0 long as the quantity of the predominant constituent 

- “the medium is sufluiently large, in comparison with 

-— ■- — J — t f,e media — 


the other constituents of thi r.-. __ - - 

successive experiments practically homogeneous For example, 
when the ratio of the numbers of H*SO*on& HI i» the medium 
exceeds 20, the formula for the rate at a given temperature is 
• i i { a + fit- 1) k </’}, 


Variation of Temperature 
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titles of iodide range from 3 64 HI , to 23 HI, the quantities of 
hydrogen sulphate from 45 IPSO* to 468 IPSO*, and the 
quantities of hydrogen chloride from 70 MCI to 547 HU, tea* 
to the following law < f connexion between chemical change and 
temperature 

If a, is the rate of chemical change at a temperature t* in 
a homageneou* medium emanating of given constituent* per 
unit volume, and a, ta the rate at a temperature in the 
same medium, the ratio of a, to a, 1* {(*73 + /,) / <273 -I 4> J" 
u being a constant depending upon the character of the con 
stituenta of the medium When the temperature* are measured 
from the absolute aero - *73*, and are denoted 1 >> T, T* the 
formula assume* the simpler form, 

a 1 /a t = (T I /T,)* 

The constancy rf the value of m for a particuUr medium is 
secured when the quantity of the predominant constituent of 
the medium is sufficiently huge in comparison with the quan 
titles of the other constituents to make the medium practically 
homogeneous When this is not the case the value of m has 
some value intermediate t< the values which it has when one 
or other of the constituents is sufficiently predominant to secure 
a constant value 

In media in which hydrogen sulphate is sufficiently pre 
dominant, the value if // is 203a similarly for hydrogen 
chloride the value of m is 21 17 When the medium r insists of 
water and hydrogen iodide the value of m is 24 1 The intro 
ducrion of sodium sulphate in large quantity intc a medium 
otherwise consisting mainly of hjdrigen sulphatr reduce* the 
value of m from 20 38 to 18 I In a medium in which the main 
ingredient is sodium hydrogen carta nate the value of m u 
approximately 10 

A further confirmation of the law ■ f c innexion between 
chemical change and temperature is obtuned fir m the discussion 
of experiments on the rate of changi f hydrogen chlorate and 
potassium iodide made by W II Icndlebury and M Seward 
The value of sv is m the case of this chemical change 40 5 

It follows from the law enunciated abc ve that st the temperature 
of absolute xero no chemical * hangc can lake place 

If the smallest value <(m vt/ to lstskm * chemical change 
which is completed in one minute at a tempervtun zero would 
require for 1U completion at a temperature of - 200’, a little 
more than a year If 20 is taken nx the value of m the minute 
would be increased to more than helf a million of years by the 
same reduction of temperature 

The law enunciated alxtve may also l e stated in the following 
form 

The increment of each unit of < hetnienl change due to a rise 
of temperature varies as the increment of each unit ot absolute 
temperature 

Tms law is expressed by the fi rmuh 
n«/a«/iI>T/T 

Cktmnal E/utltknuu 

A case of equilibrium lietween the nadir ns 

H*0* + all I « all'o + I' 
aH«0 + I» = II o J + all I 

leads to a discussion of the general equations ot chemical 
equilibrium which is given in an appendix t< the (taper These 
equations are employed to interpret the results of experiments 
published by Dr Gladstone m the 7 ranautums of the Royal 
Society (fkt/ Tram' vol cxlv) T hey had been previously 
applied to the case of chemical equilibrium investigated by Prof 
Dixon, in a paper published in vrul t lxxv of the . ranmfmu 
of the Royal Society the reactions in that case being 
H*0 + CO *»H*+ <.{>* 
il* + C0*«II*0 + C0 

Phyelcal Society, May 24 .—Captain \\ deW Abney, Presi 
dent, in the chair Dr knenen road a paper entitled " On the 
condensation ud HweflUcal phenomena of mixtures of ethane 
and nitrons oxide If the vapour of a pure substance is com 
prened at conatant temperature, then when a certain pressure is 
reached the vapour commences to condense, and the pressure 
remains co n stan t until all the vapour is liquefied Talcing the 
pressure and temperature as coordinates the corresponding 
temperatures and premures at which liquefaction takes place are 
platted, the curve obtained 1* called the vapour pressure curve, 
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and this carve end* at the critical temperature and pressure at 
the given satfctance On the other hand, if a mixture of two 

vapours is compressed at constant temperature the pressure no 
longer remains constant while condensation is taking place, but 
gradually rues. The points at which condensate* commence* 
and ends lie on a U shaped curve having its vertex turned to 
ward* the directum of increasing temperatures Such a curve 
the author calls a "border Cterve the point at which a (me 
parallel to the axis of > touches a border carve corresponds to 
the critical point (K) of the given mixture lor all temperatures- 
higher than that corresponding to R there 1* no conaensatior* 
into liquid possible, while for any temperature below the critical 
temperature there are two vapour pressures, one corresponding 
to the commencement, and the other to the conclusion of lique 
faction The envelope of all the border curves for mixtures 
containing different proportions of the two bodies is a curve, 
called the plait point cvtfve, joining the critical points of the two 
constituents The point of contact (P) of a border curve with 
the piait pint curve corresponds to the plait point on van der 
Wool*, thermodynamic surface If when we go slang the 
border curve, starting from its lower branch, we first reach R 
and then P and if we indicate the temperatures corresponding 
to P and K by Tp and Ta, then for temperatures between 
Tv and Ta as the pressure 11 increased the quantity of liquid 
firts increases retches a maximum, and after that decreases till 
it disappears fhis is called retrograde condensation of the first 
kind, and has lx.cn observed by the author tn the case of mix 
turn of methyl thbnde and carbon dioxide If P however 
lies beyond R the process of condensation far temperature* be 
tween Tv and T« is different In this case the volume of vapour 
increases reaches v maximum, and then decreases This con 
stitutes retrograde condensation of the second kind It was with 
a view to the experimental observation of this second kind ot 
retrograde condensation that the author undertook his observe 
tions A cents of observations were made with each of the 
pure gases and gave the following values for the critical tem¬ 
perature — 


In the case of the mixtures, the very interesting result is obtained 
that the critical temperature is in some case* less than that ol 
either of the constituent gases Thus a mixture containing 10* 
per cent of C,H, has a critical temperature of 32°, the same 
critical temperature a* for pure ethane All mixtures containing 
more than 10 per cent of ethane have a lower critical tempera 
lure than 12 the lowest critical temperature obtained is 
2$° 8, and belongs to a mixture containing equal volumes of 
ethane and mtr >us node Another important point is that the 
border curves do not all lie between the vapour pressure curves 
of ethane and nitrous oxide Hence for any temperature there 
is some mixture which gives a maximum vapour pressure It 
also appears from the carves, given in the paper that the maxi 
mum vapour pressure is obtained with almost the same mixture 
at all temperatures and that this maximum vapour pressure doe 
not disappear with increase of temperature, but remains even up- 
to the Critical region hor mixtures containing between at* 
and 50 per cent of C,H» retrograde condensation of the 
second kind takes place, but the author has no been able to 
observe it since the difference between Ti nd T a for the two 
substances ex penmen ted on cannot be more than o* 1, and the 
temperature could not be maintained sufficiently constant to hope 
to be able to detect any phenomenon taking place over such a 
small temperature range The author showed his arrangement 
for stirring the liquid and vapour m the experimental tube so a* 
to prevent any retardation of the different phase* due to alow 
diffusion in the long narrow tubes employed A small piece ot 
iron with enamel beads or the ends u enclosed in the expert 
mental tube and by means of a small magnetising coil which 
surrounds the jacket used to keep the temperature of the tube- 
constant, thi* piece ot iron can be moved up and down the 
tube so as to keep the liquid and vapour thoroughly steied 
Prof Carey Poster and Prof Ramsay complimented the author 
on the very lucid way be bad expounded a by no means easy 
subject Dr Sigpey Young congratulated the author on the able 
use be bad made of hts Inckv d is c o v er y of two bodies such that 
theur mixture shoo id hare a lower critical temperature than that 
of either of the pure Su b sta n ces Prof Ramsay and he fife 
Young) had made expe rim e nt s on the vapour p r emUre of mix 
tores of alcohol and ether, and had found great difficulty la pre- 



JtJME 6, 1895] 


NATURE 


*43 


venting the s ep aration of tot component* when tM vafome wu 
altered, rad he could, therefore, thoroughly aoertciate the 
-utility of the rathor^t device for overcoming this ddsnuty They 
hud aluo experienced considerable difficulty in fitfhw the tube 
with u mixture of known composition and free from Jr, and lie 
considered that when dealing with mixture* it was better to 


plan of making *epamt* obaervatwo* on the pure 1 
* good .one, rad oeewdering that the catbe^ 
increase of pressure during the process — J - u 
■any ai *-- 1 *- 1 -‘ 

effect,_ 

of purity in the gases employed 
author If in the case of mixta 


air which happened to be present produced the maximum 
lUme m pressure ^obtawd indfoat^hf ttgb tje gree 


_______~J fouad it pomble to 

determine accurately the point where condensation commenced 
rad ended, for with the alcohol and ether mixtures 
they had found it very difficult to determine these 
points. He also hoped the author would continue his observ 
atlons m the direction indicated in the paper Mr Inwards 
suggested that in the case of liquids which set on iron, the iron 
■Miner could be enclosed in glass or mdla rubber It might also 
he passible to obtain more efficient stirring by means of a small 
fan or propeller worked by an electro-magnet rotating outside 
the tube The author, in his reply, said that wnen the 
mixtures were well stirred, the pressures at which condensation 
■commenced and ended were well marked.—Mr Burstall coni 
menced the reading of a paper on the measurement of a cyclic 
ally varying temperature The experiments were undertaken 
with a view of measuring the temperature inside the cylinder of 
« gas engine at different points of the stroke of the piston A 
modified form of platinum thermometer is employed to measure 
the temperature, and since the variation* In temperature are 
extremely rapid, the wire had to be very thin and unprotected 
by any covering such as is ordinarily employed The leads of 
the thermometer pan through a slate plug fixed m a seamless 
steel tube, asbestos being used as a packing to prevent leakage 
The resistance of the thermometer Is measured by means of a 
Wheatstone’s bridge Since the temperature at a certain part 
■only of the s vtrhueg stroke had to lie measured, the galvanometer 
■circuit was broken in two places one of these breaks was closed 
by means of a cam on the shall of the engine at a given point of 
■each revolution, while the other was closed when an explosion 
took place by means of a relay worked by the pointer of a steam 
■engine indicator attached to the cylinder of the engine The 
remainder of the paper was postponed till the next meeting 
Linnaan Society, May 24.— Anniversary Meeting -Mr 
■C B Clarke, President, in the chair —The Treasurer presented 
his annual report, duly audited, and the Secretary having 
announced the elections and deaths during the past twelve 
months, the usual ballot took place for new members of Council 
The following were elected —Prof J B Parmer, Mr A. C.cpp, 
Prof Howes, Dr St C. Mlvart, and Mr A, S Woodward 
On a ballot taking place for the election of President and officers, 
Mr Charles Baron Clarke was re-elected President, Mr Prank 
Crisp Treasurer, Mr B. D Jaiksoo Botanical Secretary, and 
Prof. G B. Howes Zoological Secretary The Librarian’s 
report having been read, and certain formal busmen disposed 
■of, the President delivered his annual address, prefaced by some 
remarks on the present position of the Society On the motion 
of Sir Joseph Hooker, seconded hy Dr John Anderson, a vote 
of thanks was accorded to the President, with a request that he 
would allow hit address to be printed The Society’s gold 
medal was then formally awarded to Prof Perthnand Cohn, of 
Breslau, and was received on his behalf bv Mr B D Jackson for 


n through the nan embassy The President 
having cured attention to the retirement of the Zoological Secre 
taiy, Mr W Percy Slsden. after holding office for ten yean, an 
announcement which he Mt sure would be received with uni 
venal regret, it was proposed by Mr Ctmtthers, seconded by 
Mr, Crisp, and supported by Mr. Charles Breese—"That the 
Fellows of this Society, regretting.the retirement of Mr Waiter 


Society, and of the very able manner in wMcfrlkltts atVll rimes 
■discharged the duties of his office.” This resoiuOori having been 
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evening a number of Pellows of the Society tuncri together' si 
the Grand Hotel, Charms t rout, the Fmident occupying thf 
chair, and being supported l,y several «h*dngttlr‘" J ■ — 

Royal Meteorological Society, May M—Mr R I__ 

President, in the chau Mr (, 1 Symons, P R S , and Mr 
G Chatterton read a paper on the November floods of 1894 in 
the Thames Valley, which they hod prepared at the request of 
the Council of the Royal Meteorological Society This con¬ 
sisted oft systematic description >>f the causes which led to the 
gnat floods of NovembeMast, ami an analysis of the records 
obtained from the Thames Conservancy Board, from the engineer* 
of several of the towns along the nver, and also from rainfall 
observers throughout the Thames watershed The information 
was given chiefly in the form of tables, one of the first being a 
chronological history of floods in the Thames Valley from the 
year 9 A 11 down to the present time This was followed by a 
short description of the damage wrought in November 1894, 
which was illustrated by a number of interesting lantern slides. 
Details were then giv en of the levels reached at various placet 
in all the principal floods from 1750 to the present time The 
authors exhibited a map showing the relative elevation of all the 

r s of the Thames basin, and then gave details of the ram Call 
each day from October 23 to November 18, 1894. The 
result* obtained liy the Thames Conservancy Board, showing 
the flood levels at each lock, were exhibited on a longitudinal 
section from Lech lade to Teddington, and the hydraulic inclina 
tions from lock to lock were shown in a tabular form The 
volume of flood water, as gauged by the Thames Conservancy 
at Teddington, rose rapidly from 4000 million gallons per diem 
on November 12, to 10,250 million gallons on the 16th, 12,800 
million gallons on the 17th, and to over 20,000 million gallons 
on the 18th, when the discharge reached its maximum. The 
lasl named discharge is equivalent to o 37 inch over the whole 
watershed of the Thames alxive Teddington Lock —Mr F J 
Rrodie read a short jiaper on the barometrical changes pre¬ 
ceding and accompanying the heavy rainfall of November 1894, 
horn which it appeared that 1 lie latter half of October was 
characterised l>y unusually laid weather, espectallyin the more 
western and southern parts of the British Isles. The torrential 
rains from November u to 14, which actually caused the floods, 
were due to two secondary depressions which developed a 
certain amount of intensity as they passed over the southern part 
of h rtgland. 

CAMHkllX K. 

Philosophical Society, May 13 —Prof. J J Thomson, 
President, in thei chair —Exhibition of some recent photographs 
of the moon, by Mr, N'ewall On the “volume heat” of 
aniline, by Mr t H Griffiths The results of an inquiry (by 
what may be termed an absolute method) into the influence of 
temperature on the cajmcity for heat of aniline were published 
in the Pkilosopkhat Vat,v,nu , January 1895 Dwrnfo last 
autumn, Mr C Green, of Sydney College, made a series of 
observations on the dimity of the some compound, over the 
temperature range 15 to 52’ C Three separate seta of deter¬ 
minations of the density gave very concordant results. If the 
capacity for heat of equal volumes at different temperatures be 
denoted by the phrase “ tv/wi heat," then the “ volume heat ” 
at any temperature )s the product of the capacity for beat and 
the density In the case of aniline, the “ volume heat ” appears 
to be constant Our knowledge of the changes in the capacity 
for heat of water due to changes of temperature is so uncertain 
that the relative values of the changes In the specific heat of 
other substances are of little absolute value The author, there 
fore, has been unable to extend the mquuy into the ‘•volume 
heat ” of other bodies than smline, feu he has not succeeded in 
finding ray other determinations which do not rest on some 
assumption as to the behaviour of water —Fxhibrtion of Gold, 
stein’s experiment* oq kathode rays, by Mr J W Capttick. 
Mr Capatick showed Goldstein's ex p er i me n ts on the effect of a 
stream of kathode rays on salts of the alkalies. When the rays 
are greeted 00 potassium chloride, for Instance, the salt becomes 
Lof it heliotrope colour, and ret sin* the Ceiour for several days if 
kept out of contact with moisture. The effect appears to be 
due to a chanties! change in the substance—probably the forma 
tioo at a (ntMUonde—but the layer of altered salt is so exceed 
ingty thin that it is difficult to get unequivocal chemical evidence 
u to Its nature.—On a curious dynamical property of celts, by 
Mr G T. Walker Mr G T Walker exhibited celts which 
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#horu ntal *urfcce —On the formatton Of cloud jn the absence 
of dint by Mr C T R Wilson The cloud formation is 
brought about, as in the experiment* of Altheft end other* by 
the sudden expahmc n of saturated etr A form of apparatus* U 
uied in which e very sudden end thAntt increase m volume u 
produced end in which the poewbttfcy of dot entering from the 
wtr de Kent* to he excluded If ordinary ur t« Verted with, 
it is found that after a eorophmtrvefy Small number of expan 
Mons 1 1 remove dust particle* by causing condensation to take 
plact on them there t* no farther condensation unless the ex 
pension exceeds a certain definite amount With expansion 
greater than this critical value condensation mvinably take* 
place and the critical expansion shows no tendency to rise bow 
ever many expansion* be made Tbe latest result for the ratio 
of the final to the initial volume, when the critical expansion is 
just reached is I a$8 (when initial temperature =» 16 7) Thu 
corresponds to a mil of temperature of ad* C and a vapour 
pressure 4 5 times the saturation pr e s su re for a plane surface of 
water The radius of a water drop just in equilibrium witfc 
this degree of supersaturation » 6 5 x io"* cm assuming the 
ordinary value of the surface tension to hold for dr ps of that 


. automorphic function by Mr 

H F Baker —On a construction in geomelncal optics bv Mr 
T Larmor —Note n the steady m tion tf a xiscous 
incompressible fluid try Mr J Brill 

I axis 

Academy of Sciences May 27 —M C mu in the chair — 
On an algebraical problem connected with Fermat s last theorem 
by M de Tonquiercs A contribution to the history of the 
cerium earths by M P SchOtrenberger On the accumulation 
m the soil of cupnc compounds use 1 ip the treatment of para 
sitic diseases in plants by M Airad Cdrard The evidence 
fornuhed by the author in addition to the facts made known 
by other writers completely proves that continuous treatment 
with copper compounds for a long period has no influence 
either upon the quantity or the quality of the crop obtained 
from the vine or potato —Dr Frankland was elected Foreign 
Associate of the Academy—Injettion of ethyl alcohol Into 
venous blood by M N prrfhant From experiments made on 
a dog it is concluded that after the injection int 1 the blood 
of a considerable volume >f ylcohol the proportion of this sub 
stance in the blood five minutes after the injection and for more 
than e^ht hour* afterwards becomes absolutely constant 
Spectroscopic researches on Saturn s ring* by M H Deslandres 
The rotation of the planet and of its inner and outer rings has 
been measured by the methods used first by the author with the 
planet Jupiter and employed by Keeler in his recently put bshed 
researches on the subject of this paper The author differs from 
Keeler insomuch as he does not Mgard this kind of evidence as a 
proof of the meteoric nature of the rings —On the reduction of 
mtnc oxide"by iron or zinc in presence rf water by MM Paul 
Sabatier and J B Sendcrens 1 he reduction of gaseous nitric 
oxide or mtnc oxide disrobed in ferrous sulphate solution results 
in the production of nitrous oxide and nitrogen finally the nitrous 
oxide is completely reduced also A small amount of ammonia is 
formed and a considerable quantity of hydrogen liberated when 
the reaction 1* permitted to goon fbf a considerable time —On 
the reduction 01 ultra by aluminium, by M VTgouroux Silicon 
obtained in the crystalline form by this process is described —A 
study of some reactions of lead sulphide by M A Lodm Mr 
James Hannay s conclusions concerning the hypothetical com 
pound PhSjOj and the part played by it w the metallurgy of 
lead, are controverted If 1* mind that lead sulphide fuse* at 
935 but exits a considerable vapour pressure at temperatures 
milch lower) hence the explanation of the vola tilis a tio n of 
galena requires no new compound to be wpposed to exist The 
long-admitted equations expressing the reactions taking place in 
the reverberatory furnace are completely verified by the author — 
On campbolemc derivatives by M A Behai —On crystallised 
ctachomcm* by M Ferdinand Roques — 1 Transformation of an 
aniline salt into an omlidoaetd Pyruvic and forms w 4 fh 
anihne a condensation product CH, C (NC*H,) COOH 
Pbenydgiyoxybc and, under the same condition* forms tbe salt, 
C,H* <00 CO.H NH, C.H. Ondueolvine this ra methyl 
alcohpl, tbe condensation product. C,Hi C (NC,H,) C 0 ,H, 
separate* out In the crystalline form m a few minutes w the eotd 
—On o r ohew en e, by M Adolphe Renerd By the action of 


the co m position 0,11,0*.—Gbrihe fixation of iodine by potato- 

m*the urine of infants sufMftg from r sets, by M Oochsner de 
Coninck. —On the employment of serum from annual* immunised 
against tetanus by M L Vaillard The antitetanic sc ram is 
able to confer complete immunity far from two to six weeks, but 
if the tetanus has become cstabfahed inoculation is not able to 
prevent progress of tbe diseeae The tonne in tetanus is per 
haps the most active of the bacterialpouooa, yet the enbtoxme 
of the serum » even, more activ^—The relation between relict 
and the frequency and intensity of earthquakes of aiw region, 
by M de Montcvsui —Atmospheric and seismic perturbations ov 
the month of May last and their connection with solar 
pheru menu by M Ch V iCenger 
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MASK EL YNES CRYSTALLOGRAPHY , 
Crystallography, a Treatise on the Morphology of 
Crystals. By N Story-Maskelyne, M A., FR.S, 
Professor of Mineralogy, Oxford. 521 pp. and xii. pp,, 
398 figures, 8 plates, 8vo (Clarendon Press, 1895) 

A FTER wandering in the desert for considerably more 
than forty years, the English student of crystallo- 
graphy is at length brought within sight of the promised 
land, it is true that guides have been offered to him 
m the interval, but they have spoken in strange tongues, 
and have sometimes been mere dust-clouds of unneces 
sary formula and notations, calculated rather to bewilder 
than to lead. 

The long-expected treatise of Prof Maskelyne will be 
found to fully justify the anticipations with which it has 
been awaited , those who desire to M>fdy crystals and 
crystallography are no longer confronted by the want of 
an authoritative handbook, and need n6 longer lose them¬ 
selves among the works of foreign authors. The English 
l>ooks hitherto available are few in number The re¬ 
markable "Treatise” and “Tract” of the late Prof 
Miller established, in the most rigid manner, a mathe 
matical basis for the science, and must always remain 
standard works-masterpieces of precision These two 
books contain, m a few pages, all that is essential, but 
being condensed into a bald sequence of theorems, they 
appeal almost exclusively to the mathematician Mr 
Gurney’s little introduction to the subject, and the text¬ 
book of the late Prof G H Williams, are excellent 
stimulants to the beginner, but will not suffice for the 
more advanced student, the present work supplies most 
completely what was wanted 

It is easy to state what is required from the practical 
point of view in a text-book on the morphology of crystals 
the learner desires to know what are the forms of 
crystals, and how they differ from othe* figures t he must 
be told how they are determined and described, and for 
educational purposes it is especially important that the 
geometrical relations should be established by simple 
methods of proof from intelligible principles. 

All this the present volume satisfactorily accomplishes 
A crystal is considered to be, for morphological purposes, 
a complex of planes which obey a simple geometrical 
law—that known as the law of rational indices, and the 
early part of the book is consequently devoted to the 
investigation of such a complex, and shows, further, how 
it is denoted and represented , (his involves a senes of 
propositions relating to axes and indices, to stereographic 
projection, and to th*^relations of tones. The idea of 
symmetry superimposed on such a geometrical complex 
is considered in the two following chapters, and the six 
systems, having thus beeq established, tfk considered in 
detail in chapter vil. 

Although this treatise will certainly not prove attract 
tive to readers who are totally unfamiliar with mathe 
matical methods and conceptions, yet it succeeds in 
giving simple and elegant proofs (many of them new) 
of* all the necessary theorems without introducing any 
advanced mathematics. At the feme time the book is 
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for from being a geometrical study. The aod 

ninth chapters, comprising more tpan one hun^ifiriJMps, 
are devoted to the practical methods employed^* the 
gomometneal measurement and calculation ofangfc^and 
to the manner m which crystals Are depicted bf projec¬ 
tions and perspective drawings , further, each erysta$ine 
type is represented by copious examples from minerals 
and chemical products, and frequent references will be 
found to the bearing of certain physical investigations 
upon the points discussed. Such a complete, treatment, 
for example, as is here given of the twinning of diamond, 
quartz, and felspar is infinitely more satisfactory than 
the meagre sketch usually found in text-books, whether 
of crystallography or mineralogy 

But the {>ook contains for more than is indicated 
above, it is, at least so far as regards certain aspects 
of the subject, a really philosophic treatise, of which 
the originality and peculiar interest will be best ap¬ 
preciated by a reader who refers to the discussion of 
crystalloid symmetry contained in the fifth and sixth 
chapters. Here the nomenclature is to a ^large extent 
new, although some of the terms have become familiar 
in Mr Gurney’s little book, where (hey dro mentioned 
as due to Prof Maskelyne. Many of them are invaluable 
aids to precision , haplo- and diplo-hedral, meta- and 
anti-strophic, holo- and hemi-systematic, for example, 
are terras which avoid much circumlocution, introduce 
clear conceptions, and once used can scarcely be dis¬ 
pensed with. 

The chapters dealing with symmetry must have been 
familiar to Prof Maskelyne's pupils many years ago, at 
a time when the importance of this subject was by no 
means recognised , to him is undoubtedly due the credit 
of first in this country directing to crystal symmetry the 
consideration which it deserves, which, moreover, it failed 
to receive in the methods of Miller In the present book 
symmetry is of cardinal importance, the systems are 
deduced fobm a discussion of the possible forms which 
may be assumed by the systematic triangle, te the 
triangle formed by the intersection of k sphere with 
three adjacent planes of syfnmetry, the mero-synunetncal 
divisions of the systems are then considered as resulting 
from the possible “ presence or absence of certain faces 
consequent upon the abeyance of the actual symmetrical 
character of planes which are otherwise potentially planes 
of symmetry” , in other words, the symmetry of the 
system is regarded as a complete type latent in the 
hemihedral and tetartobcdral crystals, and ’exercising 
a symmetrical influence by virtue of the axes of symmetry, 
which are themselves the result of dormant planes of 
symmetry „ 

Now in recent years new methods of treating crystallo¬ 
graphy, also mainly from the point of view of symmetry, 
have been develops in other countries , to avoid criti¬ 
cising the present treatise in the light of the newer 
teaching, would be to shirk m responsibility obviously 
imposed upon a conscientious review 

One method frames a theory of crystal structure which 
shall accord with the observed homogeneity of crystals, 
finds in how many ways such structures may be sym 
metrical, and so deduces the systems , such is the course 
pursued in Mallard’s magnificent treatise upon the basis 
of Bra Vais’, theory^ of structure, and a similar method 
H 
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might be bind upon a more cxttnded theory, such as 
that of Sofcteke or that of Fedorow and SchBnflies, and 
would lead to all known varieties of 'crystal symmetry 
Such a deductive method la not, however, one which has 
ever commended itself to sriebtifie teachers in this 
country, and it is not one whkh can be logically adopted 
in a book dealing solely wifblha morphology of crystals. 

The second method is the one introduced by Gadohn , 
it inquires m how many ways a figure obeying the law 
of rational indices can be symmetrical according to the 
number and distribution of its planes and axes of sym¬ 
metry, and it leads satisfactorily to all the known varieties 
of crystals. It was employed by Liebisch, and has been 
carried to its utmost extreme in the new edition of Groth’s 
“ Physikalische Krystallographie,” where the systems are 
geometrically little more than artificial groups constructed 
by synthesis of the various types, the conception of mcro- 
symmetry being completely abandoned. Prof Maskelyne 
treats of planes before axes of symmetry, and regards the 
latter as begotten by the former, accordingly he is com 
peOed to introduce the idea of mero-symmetry as a second 
empirical law, whereas the method of Gadohn requires 
the one law, of rational indices alone. In the opinion of 
the present writer, Gadolhi’s is the most, indeed the 
only, logical process. It must, however, be confessed 
that the method of Prof Maskelyne possesses a sim¬ 
plicity which is important from the educational point 
of view, and might alone be sufficient justification for 
its use, that he has considered and rejected other 
possible courses is clear from the discussion on p. 17^ 
which leads to the following suggestive remark “ It is’, 
however, evident that the whole treatment of crystal¬ 
lographic symmetry on- the assumption of planes and 
axes of symmetry, actual or potential, represents a geo¬ 
metrical abstraction , an abstraction that needs for its 
development and due explanation a complete science of 
position applied to the molecular mass-centres.” 

In the preface it is stated that the greater part of the 
present treatise has long been in pnnt, this being the 
case, the earlier part must inevitably be somewhat out of 
touch with recent discovery, and since there is no list of 
errata, statements which are not, like the geometrical 
propositions, unassailable, must be received with due 
caution Thus milk-sugar is stated to be orthorhombic, 
it has recently been proved mono-symmetric , the whole 
of $ 3>4 should now be cancelled Again, { 140 must be 
read m the light of J 266 Cuprite is described both as 
holo-symraetncal and as hemi-symraetncal, but the 
intelligent reader will find the most important of such 
contradictions implicitly corrected in a table of crystalline 
types, with authentic examples, given on p. 503 This 
table is introductory to eight useful plates which deserve j 
special attention, since they represent all the varieties of * 
merohedra and their relations, and render the previous j 
descriptions easily intelligible. 

The appearance of this book 11 an interesting event in 
the history of crystallography The volume stands as a 
striking and permanent record of the original manner in 
which tins science has for many years been treated by 
the Oxford Professor in lectures, of which the substance 
is now for the first time made public By those who 
have had the privilege of personal acquaintance with his 
teaching, it will be welcomed as the familiar echo of a 
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style of exposition smgulariy -Adapted to kindle en¬ 
thusiasm fin- an abstruse subject* and by the scientific 
public, as an authoritative treatise on a science of which 
the growing importance is continually becoming more 
folly recognised. 1 HA. MlKKS, 


THE STUDY OF STEREOCHEMISTRY} 
StMocUmt Expos! d*s fMor&s dr U Bet tl Vatit 
Hoff Par F G Monod, avtjt une preface de M C 
FnedeL (Paris Gauthier-Vfilars et Fils, 1895) 

HIS is a small book of 163 pdges which gives a clear 
account of the fundamental ideas upon which is 
founded the modem doctrine of chemistry in space, which 
sprang, as every one knows, out of Pasteur’s classical re¬ 
searches on the relation between optical activity and 
crystalline form. Much foult need not be found with this 
book because it contains rather dogihatic statements of 
debauble propositions, but we venture to think the 
treatment of the subject too sketchy and superficial to 
afford much real help to the student 
M Monod’s little book relates only to the stereochem¬ 
istry of carbon, and the isomerism of nitrogen compounds 
is not referred to. Now this department of theoretical 
chemiBtry is one which should be entered by the student 
at a comparatively advanced stage of his progress, 
when he is already familiar with the more important 
facts upon which the theory is based It seems 
doubtful, therefore, whether so scanty an outline as 
this will supply what is wanted by students at this 
stage. They will desire to be told not only that a certain 
number of groupings are possible with a stated number of 
carbon atoms, which is usually obvious enough, but they 
will require to be told something of the secondary hypo¬ 
theses with which the fundamental idea has become 
encrusted For example, the union between two carbon 
atoms joined by a single bond is shown (p 17) to be 
“mobile,” that is, each carbon is supposed to be able to 
rotate, together with its attached radicles, round the axis 
joining the two carbons , but the student is left at that 
point to wonder why it should rotate at all It is only 
much later (p. 63), in connection with the isomerism of 
fomanc and maleic acids, that reference is made to the 
doctrine of attractions between the radicles associated 
with carbon atoms adjacent to each other In this case it 
is not justifiable to say that the attraction of CO f H for H 
IS evidently greater than that of CO,H for CO,H or H 
for H There is nothing evident about the statement, 
which is almost purely hypothetical, such evidence as 
does exist tending almost as much one way as the other 
Throughout the book the conventional tetrahedron is 
the symbol used, and we have not been able to find any 
account of Wunderlich's hypothesis as to the configur¬ 
ation and union of carbon atoms, nor of Bacyer’s strain 
theory in the formation of closed chains, nor of any other 
explanation of the way in which two carbons may ufute 
by doutye or triple bonds, and the consequences of such 
union 

The most interesting part of the book is the brief 
fourth section, which relates to the researches and hy¬ 
potheses of Guye as to the relation between the rotatory 
power of the substance and the masses of the radicles 
attached to an asymmetric carbon In the molecule of an 
optically active compound. 
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One word more. T^t short prefect by Prof Fnodal- 
cupfeina, as follows, the Object of the bode' “ La branche 
d* la science chimiquqrh laquelle on a doon< le nom de 
stfefexfeUnie ou chunWdaas l’eapace eat de date toufe 
rdeente. Kile a fed cr^d par MM A. Le Bel et Vairt 
Hoff . A rdtranger tta publication* d’ensemble (kites 
pour rdpandre cea notwps ne manquent pa*. II n’en ett 
pa* de mdme en France,” fee. Thu seem* strange, while 
close by, rue S Andndde* Arts, may be had Meyerhoffer's 
edition of Van’t Hoff’s celebrated “Due anodes dans 
llustoire d’une thdorie,* a book of infinitely greater 
interest than the volume before us. 

A practice has grown op of late yean of inserting into 
text-books by obscure Authors little prefeces by better- 
known men, containing nothing in particular m the way of 
information, and in which the laudatory expressions are 
not always quite jifatifltd by the character of the book. 
So long as “puffing" it regarded as allowable, there is 
no very clear reason why It should not be permitted in 
connection with books,but the sort of preface referred to, 
has rather too strong a femily likeness to the “ certificate ” 
so often found on the Idbel of hair-restorers and packets 
of cocoa, to the virtues of which these writers of prefeces 
would probably in most cases shnnk from testifying 


OUR BOOK SHELF 


The Telephone Systems of the Continent of Europe By 
A. R Bennett (London Longmans, 1895 ) 


With what object was this book written ? The introduc¬ 
tion is a violent diatribe against the telephone powers 
that be m England , and yet by his titles, the author 
seems to have been nursed m their service. Moreover, 
England and Germany with their 163,000 telephones, rank 
next to the United States, and possess more telephones 
than all the rest of Europe put together In feet, next to 
Scandinavia and Switxerland, England ranks above 
Germany in telephonic development—the rest of Europe 
being “nowhere." Why, therefore, this waiting and 
gnashing of teeth ? Why should England and Germany 
alone in Europe excite his wrath ? Is rt that they will 
not adopt at home his views of low rates and, perhaps, no 
profits, and did his apparent rough treatment m Berlin 
prejudice his judgment of German ways ? The bode is 
foil of statistics of the growth and development of the 
business in different European countries—except England. 
It indicates the public uses to which telephones can be 
applied, btit it contains little that is scientific or prac¬ 
tical. Its facts are fleeting, and its raison dttre is not 
evident 

The development of telephony m Sweden is very re¬ 
markable The difficulty of locomotion, and the long 
dark days in winter, may account for much of it In a 
population of 4,824,000 there are 26,201 telephones in 
use. This means one telephone to 184 inhabitants. In 
the United States tfyere is one telephone to 370 in¬ 
habitants. "" 


In Switxerland it is even more developed than in 
Sweden. The difficulties of locomotion and internal 
communication, the isolation of valleys, that gold mine 
to the country—the great summer tourist traffic—and 
hotel life, may account for this, but the author attributes 
its success solely to its cheapness. In feet it is too 
cheap, for it does not pay, and this state of things is sot 
conducive to fUture orotowitv 
The gnat development of telephony in fee United 
States, wherq there are 232,140 subscribers hi spite of 
vezjrjhgh rates* does not support the- views of the 


The annual charge m Switzerland was ongiaaftp <50 
francs per annum for an unlimited' ioail service m§ mo 
additional 25 francs per annum to Cover trunk Orintsr- 
urban service. It was soon found necessary to charge 
20 centimes per talk of five minutes on trunk lines. 
Since 1890 the local charges have been 80 frabes per 
annum whh 800 free talks, and 5 centimes per extra talk, 
and the trunk charges per three minutes, 30 centimes for 
any distance up to 50 kil, 50c to 100 kiL, and above 
100 kiL 7jc From January 1, 1896, it will be a very 
practical and sensible tariff, viz. an initial annual charge 
of 40 francs and a uniform charge of 5 centimes for all 
local talks, the trunk charges remaining unchanged. 
The number of talks per annnm per subscriber during 
1894 was—local 504 and trunk 85, nut the trunk traffic in 
many places far exceeds the local. In Afioltem, for 
instance, during 1894, there were only 105 local talks, 
while the trunk talks amounted to 8167 ( journal Ttle- 
graphioue. May a$. 1895). There were at the end of 
1894,18,814 subscribers in Switzerland. This meant one 
telephone to 147 inhabitants. 

A word is wanted badly to express a telephonic con¬ 
versation or talk analogous to “telegram.” The author’s 
“telephonogram" is lengthy “Phonogram" is in use 
m connection with the phonograph. “Teleloguc” has 
been proposed, but has not met with general approval. 

The Elements of Health By Louis C Parkes, M D 

DPH (London J and A. Churchill, 1895 ) 

The author of this manual states in the preface that his 
“ main idea has been to give some simple yet practical 
information on the preservation of individual or personal 
health.” It is impossible to say. with any degree of cer¬ 
tainty, who is to be accorded the distinction of having 
originated such an “ idea" Certainly Hippocrates under¬ 
took the writing of treatises on hygiene, and even he 
was only following in the footsteps ot others. This pre¬ 
liminary remark mainly arises out of the fact that when 
another manual of hygiene appear*, one’s natural impulse 
is to turn to the preface, in oroer to see if the author has 
any new motive to suggest for its appearance, for the 
fact it, there is, at present, a superabundance of such 
works Dr Parkes’ manual, good as it is, contains prac¬ 
tically nothing that cannot be found in any of the other 
dozen or more elementary treatises dealing with the same 
subject, and to those who are familiar with the same 
author’s work upon “Hygiene and Public Health,” it will 
be sufficient to state that the present volume under review 
is practically that work popularised and very much 
abridged. 

The illustrations are excellent, and it is a positive relief 
to find that they show a little freshness in their treatment, 
and are something more than the stock figures that 
appear in so many similar publications. 

Dr Parkes occupies a deservedly high position among 
sanitarians, and it goes without saying that his teachings 
are sound There are only two points which call for 
adverse criticism. The table on page 168 needs revision , 
the author is well aware that the fat in butter does not 
average 88 per cent., indeed, on a subsequent page (196) 
he himself puts it doWn at 83 per cent., and w* state¬ 
ment that it is “doubtful if tram (in bread), unless pre¬ 
sent in considerable quantity, is able to influence health 
adversely,” is also open to criticism. In the first place, 
it is doubtful whether, if such be the case, it is prudent to 
make so loose a statement in what is designed to be a 
popular work for the lay reader There is little doubt 
that the hydrate of alumina, which results from the use 
of baking powders containing alum, is soluble in the 
hydrochloric add of the gastric juice, and there ait 
many gdod reason* for regard tag such addition a* very 
.uhdenrahle 1 it would, moreover, probably prove harmful 
when present m what may be held to constitute less than 
a eonssdrmile quantify. 


KO. I337, VOL. 5*1 



148 


nature 


*{jONK 13, 1895 


VETTERS TO THE EDITOR 
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; 5 k*V.™« darner the tastfcer months The following 
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Beyroat Syne, May 16 
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that my 

report O. ' sounu r~^“ Ant. 1 eem. to hare b. 
looked If I mistake m 


trunk, just 

^aewsSi5£»S5S§ 
5£^®«»=r.nss= 

in the tafia 

Sa 


be heard 

‘‘fffltf not hate mentioned the ah >ve, 

w. 01 ,;rsi!irisrt% rxs sz 

group , but it » ten or twelrlryear* now *m“I 
attenUon^to L sounds made, fl'.L'SJXtot, 

* et I°dMcnbwlta^5ielcwi^’«^ 1 ™« leb y , * , i" , « ' 1 ' r , h, ^| 
lip of the tael abdominal segment on any resonant material, such 

“SaiAf- r« -~ ?■* .<*• 

of the Mahur (BarbeuMacrtxef) * knownzCv 
friend in Ingland in 1879, »djar. it quoted in the Daily 

•«S«£?Sr5S?f2s=»ia 

=^RBaHar. i as««« 

%ree P, or P four of these butterflies generally fly together I 
have not seen one alone , and though I have oft “ 
to catch one, never secured a specimen T^* *°““ d > 1 torether ’ 
is made by striking the anterior margin* of . wl ?*‘ 

| and if standing stiff, one can herpr the tip, bp au or seven 

are no doubt, many things of this sort that an old 
«• inncli walla would know, and think of small value I base 
b«KrpnI£l at the httta often known M“? 
appearance of many animals and insects Not three yearn ago, 


for the take of argument, that we have to 
, ^^Ti^cT^dnot.Tl believe, with a mere 

! incidental reaction tfthe h^rne— «»tr— 

■-e could anch an instinct 


t serve? The 


neurosis-"** incidental res 
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a well known naturalist was quite Interests rnmy d«cnptten 
of the “happi family” ooe often finds m the holes, a little above 
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The Migration* of th« Lam^nf*- 
Alt Ho v oh l hare dwelt among the Ifl foeihy tor may 
jetn, and paid gnat attention to their migration*, I have 
thought it aught be mow latkikctory to my reader* tb record 
the neult of an interview with a captive somber of the tribe, 
a* recorded by the aid of a phonograph, aaatted by * certain 
legitimate amount of amplification which the poverty of the 
language neeemkatCL Tbs, however, I am convinced it what 
my ttttle primer intended to ay “I am amuaed by the 
reaaona men give for oar sodden appearance* and inexplicable 
migration*. Bat, thhough I do not aw why I thou id enlighten 
yon on either of thaae point*, especially at you would probably 
only (tick the harder to your own opinion, I will venture to ask 
whether you think we cm** wide lake*, the oppoaite shores of 
which are quite invisible to us, in order to find the food 
which we thus abandon; indeed, though I fear I am somewhat 
letting what you call the cat out of the bag by saying it, I have 
often wondered why I myself did not wander along the green 
shore* of Heimdalmnd and down the valley amid sweet grasses 
and clover, instead of swimming across to harren Vslders, and 
getting caught hr ywf for my pains. But, after all, it is no worse 
than when my friends the swallows leave their flies, and even 
their families, and start on their travels, when the impulse seizes 
them, whilst the former are still plentiful, and the Utter not yet 
So I feel indignant at the suggestion that we travel 
are overcrowded and underfed at home. I admit 
that our temper as a race 11 somewhat short, it ha* been iu< 
paired by incessant bullying Dogs, wolves, and lynxes eat us 
wholesale ; and the reindeer disgustingly declare that we are a 
mere bag of succulent tattr kraut Shadows annoy us, and you 
men have even invoked spiritual weapons to aid your carnal 
Implements of destruction But let me seriously advise you not 
to fling about inappropriate epithets, our customs are at least as 
good as your own, ana probably somewhat older, for we loo have 
had an ancestry, and nobltise oblige t.nough [ let me out, I 
want to get on W Duppa-Crotch 

Richmond. Surrey 

BolUmann's Minimum Theorem 
There U a point of great interest, tn connection with Mr 
Burbury’s letter In your issue of May 30, on which he has not 
touched 

The expression obtained in the Boltzmann theorem for the 
value of ^ depends on the assumption that the actual dis¬ 
tribution is at every Instant absolutely identical with the most 
probable distribution. This we know cannot be exactly true 

Therefore the value of ^ in Boltzmann’s theorem is not iden 
hfied with the mailprobaUt value of d ^} It is, for instance, 


probable one, the actual may be numerically smaller than 
the value corresponding to the most probable distribution 
In that case Boltzmann’s theorem would give the maximum 
rate of subaidenc* instead of the most probable rate Can Mr 
Burbury or Dr Boltxmann throw any light on this question ? 


Trinity College, Dublin, June 1 


Edwd P Culvbrwelu 


THE CAMBRIDGE NATURAL HISTORY} 

A LTHOUGH thi Unrd in the senes, this volume is 
the first of the long-promised “ Cambridge Natural 
History” to appear, and as such excites additional interest 
because it affords some clue to the probable style of the 
remainder—probable, since “complete uniformity of 
treatment has not,” we am told, “been aimed at. It is . 
worthy of remark that, contrary to what obtains ,in 
most popular works on natural history, the Invertebrates 
«m to receive their fair share of attention, and to extend 
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over nearly seven of the ten volumes projected. It 
is almost a Cambridge work ill a double sens*, for 
with the exception of Prof Hardman, who is to write 
on the “ Asciaians and AmjHexw? and Mr, 'F. E 
Beddard, who will undertake two such widely sepatrated 
subject* as “ Earthworms and Leeches ” and “Mammals,” 
all the contributors are connected with that University 
The Cambridge Natural History’ is intended,” the 
publisher* announce, “ in the first instance for those who 
have not had any special scientific training, and who am 
not necessarily acquainted with scientific language. At 
the same time an attempt is made not only to combine 
popular treatment with the latest results of modem 
scientific research, but to make the volumes useful to 
those who may be regarded as serious students in die 
various subjects. Certain parts have the character of a 
work of reference ” 

By this standard, then, the present volume must be 
judged, and on opening its leavea and turning over its 
pages, with their abundance of new and beautiful illus¬ 



trations, it is at once manifest that artist and engraver, 
printer and publisher, have vied with each other to pro¬ 
duce a wdgk worthy of the conception 

The maior portion, or, to be precise, 459 pages of the 
whole, is devoted to the Mollusca. It is no fault of the 
author’s if it has to be admitted that a treatise on this 
branch of natural history, at once popular and scientific, 
still remains to be written Mr Cooke, who is respon¬ 
sible for this section, save for a casual passage or phrase 
here and there, has produced a moat readable work , but 
the burden laid on his shoulders is greater than one man 
can bear nowadays, for no single individual can be a 
specialist m all the numerous branches of the subject, 
and yet nothing short of special knowledge in every 
ramification is adequate for the production of a text¬ 
book. The co-operation of specialists is yearly becoming 
more and more of a necessity in compiling manuals if 
good work is to be achieved, and in our opinion the 
system of minute subdivision, adopted for example tn 
the “ Standard Nattral History,” which was published 
some years ago in AmencaTis the only wise one. 

It is not, therefore, any matter for wonder that Mr 
Cooke has had to resort largely to compilation, with the 
inevitable result that facts here presented m one form of 
phraseology, would, with a more intimate personal know¬ 
ledge, have been differently expressed. Thus, for example, 
when speaking of barriers to distribution, we are told that 
“ranges of inferior altitude, such as the Pyrenees, the 

^ffas^sosSd,” and whentowwte^The Mediterranean 
offer* bo effectual barrier”—the author evidently did not 
take into consideration the altered distribution of sea and 
land in the Mediterranean region during Pleistocene 
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LETTERS TO THE EDITOR. 

[Th* EAltr dm mi hold himspf mt mtii k fir tfinitns 
fntsti hy U nmtf m dmt t Nfifir cm it msdtrt— 
it return, tr it ct r r t s fi nd «M fit mrdtrs tf. njtcitd 
manuscript snhndtd ftr Ms tt any tiktr >erf ^Nature. 
Ne ntisCt is Mien tf ant nj mms cu mu nktU ims.] 

Hypnotised Llaard*. 

Several communication! relating to the to-called “ death 
feigning instinct" of certain reptile* have appeared in the 
columns of Nature during the feat few months. The following 
observations hearing on this question nay be of sufficient interest 
to Justify publication. They refer to a species of Hard of the 
genus Stellio (identified in Tristram’s "Fauna and Flora of 
Palestine” as S cerdrUsta), which is extremely common in these 
parti. When one of these luard* is captured, it makes a few 
vigorous efforts to escape, and then, if held firmly, falls into a 
limp, motionless state, which might easily lead an inexperienced 
perion to think it dead A very little examination, however, 
shows that the animal is not dead, but in a trance like condition 
Gentle respiratory movements are visible just behind the 
shoulders, and sometimes show a rising and felling rhythm with 
short intervals of complete rest, the eyes may remain wide open, 
but are commonly half-clewed, and tile lids wink slowly from 
time to time spontaneously or by reflex action, the mouth is 
almost always opeu-^somsttows wide, sometimes but little—and 
in either case the jaw Is quite rigid, and if closed by force is apt 
to reopen when the pw ti sare is withdrawn j the limbs lie extended 
and semi flaccid, with some approach to a cataleptic condition, 
is i( bent, or stretched into positions not too strained, they 
maintain such positions when let go , and the same u true of 
the trunk and tail. If, now, the lizard be bud down gently on 
the floor or on a table, it will he perfectly still and seemingly 
unconscious for some minutes (unless roused by a sudden jar or 
loud noise), the eyes preserving throughout a peculiarly 1- 

expressionless aspect, quite suggestive of death. While 

state the lizard n 
eliciting any sign 
back as in the natural, 
made one maintain various grotesque postures, such as standing 
erect with one hand resting on the edge of a book, like a preacher 
behind a pulpit j bending sharply around, and seuing the tail 
with thedaws of one fore foot; cocking the tail over tne back, 
scorpion fashion, Ac. 

Although some reflex actions are maintained {e.g winking, as 
above mentioned), there is a considerable degree of cutaneous 
anesthesia, as shown by the feet that a pin may be run through 
a fold of akin without fully rousing the animal, a sluggish, feeble 
wriggle being the sole result 

ThU trance state (obviously akin to some phases of hypnotism) 
lasts, as before stated, for several minutes. I have on several 
occasions timed it, the heard being laid on its back, and myself 
concealed or standing quite still at a distance, and in each 
instance recovery seemed to come suddenly after a boot five 
minutes (sometimes a few seconds less, sometimes more), the 
animal showing no sign of consciousness until by one Wusque 
effort it turned over into the normal position | this done, it ues 
quite still, but evidently awake and observant, for a few moments 
more, and then scuttle* off in a hurry 

I find that the readiest way of inducing the trance is to take 
the lizard's head beta 
pressure upon the an 

membranes j but simL ___ 

behind the foraltasbs, is just about a* effective. 

Such are the feet* and it seems to me that, so far a* the 
animal In question 11 concerned, they fend no support whatever 
to the hypothesis of voluntary or coosciou* death feigning; but, 
on the contrary, are perfectly consistent with the view tbit such 
phenomena bcupg to the seme das* as the various manifestation* 
of hypnotism, Stc., with which we ar* all more or less familiar 
in tot mktact 

Supposing, however, for the mice of argument, that we have to 
d»here with ‘a true instinct, and mot, as I believe, with a mere 
“ incidental reaction of the higher nervous centres— 

1 purpose could such an instinct serve? The 

_„_few of these lizard* an foxes. Jackals, martens, 

birds of prey, arid snakes. Can any one bebeve that any one of 
«tounali, taring captured s baud, would be tn the least 

£7 , vol. 52] 


oditioo is a speciafgift "in mercy" to the victim, to mitigate 
abolish the pain of death? If the last be the true expSnt 
000, one is tempted to ask why Soeh tenderness is shown to a 
favoured few of the victims in natoMft wondrous system, while 
the majority [fact Dr AR. Wallace) are left to po s ses s io n of 
consciousness and sensMity more or lee* acute until they have 
sustained enough mechanical injury to kill or stun them 

W T Van Dyck, 

Beyrout, Syria, May 16. 


Stimulating Organ in a Spider 


Nevill the sound_,_ 

Spider). I noticed that Wood 


large » Bhaluk Mokra n (or Beer 
od Mason, who sat opposite me. 


_ r _. r je suggestive of deati _ 

may be pot into a variety of position* without 
1 of consciousness, and will lie as quietly on its 
natural position , and I have without difficulty 


appeared to be highly amused, but he said jmthtog. 

Next morning when he joined NeviU and me at table, 
was in high glee, and said, " I’ve fouqd out all abw 


I, but as it w 


n’t y 


_,__....your usual 

-. I unbottled a lot of the big spiders, and found the 

stnduteting apparatus.” 

He there and then made me recite all over again, and promise 
to write out, what he quoted in the Trtns Eni Stc , 1877, and 
give him a sketch, which 11 plate vii. j 'll previous notice of it all 
appearing m our Prtc As Sec , Bengal, 1876, and Ann and 
Mag Nat Nsst 

It was in the cold season of 1869-70 that I captured the speci 
men, and noticed the stndutoting phenomena. The sound can 
be heard easily at ten or twelve yards, and is like pouring small 
shot on a plate 

I should nut have mentioned the above, were it not that my 
report of "sound producing Ants” seems to have been over¬ 
looked If I mistake not. Sir John Lubbock looks on them as 
a silent group ; but it is ten or twelvtr years now since I drew 
attention to tne sounds made, and gave a small " Morse n dia¬ 
gram of the same, either in Nature or the English Mtckastu, 
one kind of ant giving a senes of triple sounds, another kind a 
set of five or six, gradually decreasing 

I described how the sounds were made by rasping the horny 
tip of the tost abdominal segment on any resonant material, such 
as thin dry bark, dry leaves, &c 

I am not aware if the tolerably loud percussive " tok tok” 
of the Mahsir (BirteuMacrtcef) is known I desenbed it to a 
friend in England in 1879, and us it quoted in the Dasif 
TtUgrafh (about August to October) soon after 

While on this subject, I may mention that we have a rather 
rare butterfly here, which » dark in colour, some three inches 
across, a very hard flyer, and when darting about (generally after 
Mtnset), in a shady avenue, makes a series of taps, sounding like 

'I^hree > ’or four of these butterflies generally fly together I 
have not seen one alone 1 and though 1 have often enough tried 
to catch one, never secured a specimen The sound, I presume, 
is made by striking the anterior margins of wings together t 
and if standing still, one can hear the “ tip, tip” six or seven 
yards off 

There are, no doubt, many thing* of this sort that an old 
" Jungli walla’’ would know, and think of small value I tune 
been surprised at the little often known about the habits and 
appearance of many animals and bisects. Not three year* ago, 


a well known naturalist Was quite interested to my dercription 
of the " happy femily ” one often finds in the holes, a lfttie above 
water level, m our clay banks of small rivers, at low water 
daring cold season, fish of several kinds, and crabs (three and 
fowto($« across) living together to the hole under wafer is a 
“eofeftjfc” But for that tolerably deep holes, the otters would 
leave no fish to the smeller rivers. 

„ S.E Peal, 

Sibsagar, Asam, May 9, 
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Ths Iflgradone of ths 


Lsmajag*. 
bc Letoafay 


thought it £*more astisfoctorjr to my readers to record 
tha result of an interview with a captive member of the tribe, 
aa recorded by the aid of a phonograph, reflated by a certain 
legitimate amount of amplification which the poverty of the 
language necessitates. This, however, I am convinced i» what 
my litUe priaoner intended to my “ I am amuaed by the 
——os men give for oar audden appearance! and ineapUcahle 
iricms. But, although I do not aee why I (bould enlighten 

_n either of theae poults, especially aa you would probably 

only (tick the harder to your own opinion, I will venture to ask 
whether you think we croaa wide lakea, the oppoaite shore* of 
which are quite invisible to us, in order to find the food 
which we thus abandon j indeed, though I Star I am somewhat 
letting what you call the cat out of the bag by saying it, I have 
often wondered why I myself did not wander along the green 
ahorea of Heimdalsvtnd and down the valley amid sweet grasses 
and clover, instead of swimming across to barren Valders, and 
getting caught by yot for my pains But, after all, it it no worse 
than when my friends the swallow* leave their flies, and even 
their Antilles, and start on their travels, when the impulse seize* 
them, whilst the former are (till plentiful, and the latter not yet 
ungrateful. So I feel indignant at the suggestion that we travel 
because we are overcrowded and underfed at home 1 admit 
that our temper re a race i« somewhat short, it has been in' 
paired by ioccasant bullying Dogs, wolves, and lynxes eat us 
wholesale , and the reindeer disgustingly declare that we are a 
mere bog of succulent saw kraut Shadows annoy us, and you 
men have even invoked spiritual weapons to aid your carnal 
implements of destruction But let me seriously advise you not 
to fling about inappropriate epithet*, our customs are at least as 
good as your own, and probably somewhat older, for we too have 
had an ancestry, and nobkise oblige Enough , let me nut, I 
want to get on ’* W Duppa-Crotch 

Richmond, Surrey 

Boltamann’s Minimum Theorem 
There is a point of great interest, in connection with Mr 
Burbury’s letter in your issue of May 30, on which he has not 
touched 

The expression obtained in the Boltzmann theorem for the 


expression 

value of £ depends on the assumption that the actual dis¬ 
tribution is at every instant absolutely identical with the most 
probable distribution This we know cannot be exactly true 

Therefore the value of m Boltzmann's theorem is not iden 
‘•fled with the mast firobai/e value of ^ It Is, ior instance, 
quite possible, in the absence of proof to the contrary, that no 
matter in what way the actual distribution differ* from the most 

probable one, the actual may be numerically smaller than 
the value corresponding to the most probable distribution 
In that cose Boltzmann’s theorem would give the maximum 
rate of subsidence instead of the most probable rate. Can Mr 
Burbury or Dr Boltzmann throw any light on this question ? 

_ Edwu P Cclverwell. 

Trinity College, Dublin, June 1 


THE CAMBRIDGE NATURAL HISTORY ‘ 

A LTHOUGH the‘t!tfrd m the senes, this volume is 
the first of the long-promised “ Cambridge Natural 
History * to appear, and as such excites additional interest 
because it affords some chie to the probable style of the 
remainder—probable, since “complete uniformity of 
treatment has not,* we are told, “ been aimed at It 11 
worthy of remark that, contrary to what obtains In 
most popular work* on natural history, the Invertebrates 
ere to receive their fair share of attention, and to extend 
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over nearly seven of the ten volumes prqjecttd. It 
ta almost a Cambridge work iq a double seflse, for 
with the exception of Prof Herdman, who it to wnte 
on the “Ascidians and Amphtunu? and Mr. T E 
Beddard, who wtll undertake two stten widely separated 
subjects as 11 Earthworms and Leeches ” and “ Mammals,* 
all the contributors arc connected With that University 

“‘The Cambridge Natural History* is intended,* the 
publishers announce, “ in the first instance for those who 
nave not had any special scientific training, and who ate 
not necessarily acquainted with scientific language. At 
the same time an attempt is made not only to combine 
popular treatment with the latest results of modem 
scientific research, but to make the volumes useful to 
those who may be regarded as serious students in the 
various subjects. Certain parts have the character of a 
work of reference ” 

By this standard, then, the present volume must be 
judged, and on opening its leaves and turning over its 
pages, with their abundance of new and beautiful illus¬ 



trations, it is at once manifest that artist and engraver, 
printer and publisher have vied with each other to pro¬ 
duce a wo# worthy of the conception 

The maior portion, or, to be precise, 459 pages of the 
whole, is devoted to the Mollusca It is no fault of the 
author’s if it has to be admitted that a treatise on this 
branch of natural history, at once popular and scientific, 
still remains to be written Mr Cooke, who is respon 
sible for this section, save for a casual passage or phrase 
here and there, has produced a most readable work ; but 
the burden laid on his shoulders is greater than one man 
can bear nowadays, for no single individual can be a 
specialist in all the numerous branches of the subject, 
and yet nothing short of special knowledge in every 
ramification is adequate for the production of a text¬ 
book. The co-operation of specialists is yearly becoming 
more and more of a necessity in compiling manuals if 
good work is to be achieved, and in our qpmion tip 
system of minute subdivision, adopted for Example in 
the “ Standard Natural History,* which was published 
some years ago in America, is the only wise one. 

It is not, therefore, any matter for wonder that Mr 
Cooke has had to resort largely to compilation, with the 
inevitable result that facts here presented in one form of 
p h raseo l ogy, would, with a more intimate personal know¬ 
ledge, have been differently expressed. Thus, for example, 
when speaking of barriers to distribution, we are told that 
“ranges of inferior altitude, such as the Pyrenees, the 
Carpathians, and the Alleghenies, may be turned in flank as 
qfetf as scaled,”and when be wrote, “The Mediterranean 
offers no effectual barrier*—the author evidently did not 
take Into consideration the altered distribution of sea and 
land tq the Mediterranean region during Pleistocene 
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suffers unavoidably from too much of the “ study,* it, on 
the other hand, would have beep better if an extension of 
time had been allowed the author in which to weld his 
mas* of interesting and valuable material into a more 
homogeneous whole. 

The method of treatment of the subject, differing as it 
does m many respects from that of toe ordinary band- 
book, will best be gathered from a brief recapitulation of 
the order in which the mam points are taken > 

Prefixed it a scheme of the classification adopted , and 
concerning this it will be more convenient to speak later 
on. The opening pages are devoted to a brief intro¬ 
ductory statement dining the relationship of the Mollutca 
to the rest of the animal kingdom, and sketching their 
classification so for as the principal groups are concerned 
Only one phylogenetic table is submitted, and that, un¬ 
fortunately, the misleading one dividing the Mollusca into 
the utterly unnatural groups of Glossophora and Aglossa. 
On the other hand, Mr Cooke is cordially to be con¬ 
gratulated on refuting to have ought to do with that 
mythical monster, the “arctu-” or "schematic-mollusc.” 
A discussion on the origin of the land and fresh water 




F10.1 —Hum stagm m tht growth of Ptmcn r*f*t 

mollusca follows, and leads up to chapter 11, which deals 
with the habits and economy of the non-manne forms. 
Enemies of the mollusca, means of defence, parasitic 
mollusca, commensalism, and variation occupy the next 
chapter Field malacologists especially will appreciate 
the bionomical facts and fancies here carefully gathered 
together from innumerable minor sources, ana presented 
in available form, indeed, were it not from lack of space, 
we would gladly quote largely out of this, the most 
interesting portion of the work from a popular point of 
new. In the succeeding four chapters (v-vm), the 
anatomy, or rather the comparative anatomy, and embryo¬ 
logy of the several classes are dealt with. The shell and 
the designation of its parts come next Distribution (in 
•pace) forms the theme of the three subsequent chapters, 
and here the non-marine have preference by two to one 
over the marine mollusca. Three maps accompany and 
“illustrate* fjhis section, by obviating the necessity of 
referring to An atlas. Finally, there is the systematic 
MMobi ip which a brief description is given of the 
principal characters of each family with its distribution in 
time, and a list of the more import an t genera composing it 
NO. 1337, VOL. 5aJ 


In great part, therefore, die present work reverses the 
method adopted in moet modem text-books, wherein it 
is customary to describe the animals find and discuss 
their habits afterwards j the writer has. in feet, followed 
the arrangement adopted in the preliminary chapters 
of Woodward’s “ Manual,* rather than that in Fischer's. 
This system of inversionwiso obtains in the anatomical 
portion, reproduction, usually reserved for the last, being 
put first apparently, with some idea of starting at the 
beginning of the molluscan career. The principle may 
undoubtedly possess advantages, but it also has its draw 
backs. For example, the nomenclature of the parts, cr 
topography, of the shell is not given till the close of chapter 
ix., whilst many of the terms there first defined have 
previously been freely employed, and that although the 
student is theoretically not expected to be acquainted 
with anything beforehand 

This is a detail which the editors should have attended 
to, for wherein their utility if not to assist by bringing a 
fresh and impartial eye to bear on the work they super¬ 
vise, since however able a wnter may be, he is naturally 
apt when engrossed with his task to overlook such 
minutue. So, too, they should have noted that the 
"classes” have m the opening 
pages, by a slip of the pen, been 
called “ orders ” They might also, 
though it 1# not fair to charge it to 
their account, have observed that 
whilst at p. 14 Drctistnsia and 
Mytilopsu are spoken of as 
“scarcely modified t fy/ili” these 
two genera are in the systematic 
part correctly referred to a totally 
different order from Myttius The 
author himself, however, must be 
held retpjfeuble for having over¬ 
looked Dr Carpenter’s retraction 
of his theory of shell formation in 
the later editions of “ The Micro 
scope,* and for such other over¬ 
sights as referring the well-known 
and beautiful Choanopoma hyttrtx , 
from Cuba, to the genus Cyhndrtlla , 
or describing S trombus as “frugi- 
vorous * 

Although on so vexed a ques¬ 
tion as classification the greatest 
latitude seems allowable, yet certain 

r ts in the one here adopted call 
remark For instance, the 
, go* Amphineura are retained as an 

order of Gastropoda (Mr. Cookd 
prefers the older and, we think, less correct spelling 
of Gasteropoda) in contradistinction to the opinion of 
recent authorities such as Pelsencer, Simroth, &c More¬ 
over, by-the-by, why is PilsbiVs classification of the Chitons 
passed over for an older and less complete one ? What to 
do with the Pteropoda, Mr Cooke was apparently in doubt 
when he began his book (pp. 6, 7), but in the systematic 
part at the dose, their affinities with the Tectibranchiatc 
Opisthobranchs is duly pointed out At the tame time, 
though their two mam divisions, Thecosomata and 
Gymnosomata, are most closely allied to the Bulloidea and 
the Aplysioidea respectively, the Pteropoda are here for 
convenience sake retained as a group by themselves of 
equal rank with the Tectibranchiau as a whole. This, 
if not exactly logical, is comprehensible, but not so the 
separation of these two sections by the interposition of 
the Ascoglossa and Nudibnachiata. 

Abmit the Heteropoda, on the other hand, our author 



reterrea witnout comment, albeit correctly, to the Proeo- 
branchiata, and even, following Lang, to the Tsenfogfossa, 
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The term Platypoda, founded to include all the Pectini- 
branchlate ProeoWanchs except the Hetero poda, is here 
restricted and made tt> apply, without reason given, to the 
Tanksgtoaaa other than the Heteropoda. 

Those interesting and somewhat aaomaloos genera 
Sipkoiwui and Gtutinia, Mr Cooke, in accordance with 
the conclusions lately arrived at by Kfihler, Haller and 
Mate, places with the Tectibranchiata, creating for them 
the sectional name of Stpbonanotaeo. Pe&eneer, we 
may incidentally remark, in his “ Recherche* sur divers 


seemingly on very good grounds. 

The Brachiopoda, which are incorporated at the end of 
the volume, are subdivided into “recent” and “fossiL” 
The former (no. 463-88) have been undertaken by one of 
the editors, Mr A. E. Shipley, the latter (pp. 491-512), 
by Mr F R. Cowper Reed. 

Mr Shipley's chapter is a compact little summary, 
pithily written, and whilst not erring on the side of 
popularity, ought to be readily followed by any average 
student or reader 

It consists almost entirely of anatomical description, 
embryology, &c, for in “habits” the Brachiopoda are 
extremely deficient, preceded by a short sketch of the 
historical bibliography of the group, and followed by a 
few notes on their distribution, with a synopsis of their 
classification by Davidson. 

Mr Shipley concludes that the affinities of the Brachio- 
poda “seem to be perhaps more closely with the 



Gephyrea, and with Pkoroms, than with any of the other 
claimants * which have from time to time been advanced. 

Mr Reed, on the other hand, by the nature of his sub¬ 
ject, is reduced to a description of the shell, especially 
emphasising such features aS indicate anatomical structure 
and to a classification or “ Synopsis of Families.” The 
latter closely approximates the classification employed by 
Ztttel in his “ Handbuch,” and hence can hardly be said 
to embody the very latest researches. Schuchert’s classi¬ 
fication should, wc think, at least, have been referred to 
Some allusion, too, ought to have been made to Ttemato- 
Mta, which its discoverer, Mr G F Matthew, describes 
os possessing articulate valves, though it is allied to the 
Obohdxe Mr Reed’s descriptive writing must be accorded 
equal praise with that of Mr Shipley for clearness of style. 

Through the kindness of the editors and the publishers, 
we are enabled to reproduce some of the illustrations in 
the text These of themselves should serve to distinguish 
“The Cambridge Natural History” from most of its 
competitors for popular favour, with their plentiful repro¬ 
duction of indent Mocks, now, alas, too familiar to the 
eye, and by no means always joys for ever 

NOTES 

TtU LsdW scarfs of tht Royal Society took place yesterday 
srsBfag, at die time Natvm went to press. 

A* ankoown donor has given to the University of the City of 
N«w York, foods fot a csatral bidding, otf ifohmnity Heights, 
for e Stony, mascots, and hall, so arranged that all may be 
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turned into s library capable of bolding IyOOO,oco columns. The 
gift will amount to 250,000 dollars, being the largest ever 
received In the sixty sue yean of the exfotenee of the Untswnfty 
The only condition is that the name of tbs donor shall nowr be 
revealed. 

AaaANGOMBim are being made by the Marine Biological 
A ss oci at ion for s senes of dredging sod trawling expeditions 
during July, August, and September, to Investigate the fount 
and flora of the outlying grounds between the Eddyuone Rocks 
and Start Point. In order to make the results as complete Os 
possible it is extremely desirable that the investigation of each 
group should be carried out by a competent naturalist Zoologists 
and botanists who are willing to take part in these expeditions, 
or to assist in working out the material collected, are requested 
to communicate with the Director, the Laboratory, Plymouth 

The summer meeting of ihe Institution of Naval Architects 
was opened at Pans on Tuesday, when Lord Braxsey delivered 
his presidential address, and several papers were read and dis¬ 
cussed In the afternoon the members of the Institution visited 
the Paris Observatory and Ihe Arts ct Mdtmra, and a banquet 
was given at the Hotel Continental in the evening After the 
close of the meeting, we shall gi\e a report of the proceedings. 

Tux annual meeting of the Socidtd des Amu dea Sciences was 
held at Paris last week The Society was founded by Thfnard 
in 1857, for the purpose of aflording assistance to men of science 
or their Camilles. It numbers more than two thousand members 
or subscribers, and since its foundation has distributed nearly 
£50,000 to deserving Investigators. Grant* are only made to 
persons who have had papers or memoirs presented to the 
Academy of Sciences, or who have published papers of equal 
merit to those approved by the Academy Thw. Society lays 
stress on the fact that the grants must not be regarded as 
charitable doles, but as rewards for services to solstice, and of a 
similar nature to the pensions which a grateful country gives to 
its servants. The swards are therefore publicly announced, and 
are looked upon as honours for meritorious work. 

The Committee of the American Public Health Association, 
appointed to determine the possibility of establishing co-operative 
investigation into the bacteriology of water supplies, have made 
arrangements for a conference of bacteriologist* to be held cm 
June 21 and 22, in the Academy of Medicine, New York city 
The conference will consider how tq obtain increased exactitude 
in the details of bacteriological research, and establish standard 
methods. The conference will, In tact, attempt to establish 
some common ground plan for systematic work in bacteriology 
in general, and m the bacteriology of water supplies in par 
ticular The Bacteriological Departments of many State and 
Provincial and Municipal Boards of Health will be represented 
at the conference, as also the principal umvemtles of the United 
States and Canada. 

In the eyes of the law, the Royal Agricultural Sodtcty is not 
a scientific institution which afo-rlaun exemption from local 
rates. It w*s decided in the Queen’s Bench Division on Tues¬ 
day, that, as the funds of the Society are not exclusively applied 
(o the purpose* of science, but are used to promote "the 
comfort and welfare of labourer*,” the Society does not come 
Within the statute under which exemption from rates is claimed 

Colonel J Watkekousk has been elected President of 
Photographic Society of India for the current year 

Tire reamer dusting of the Geological Society of Ameroa 
will take place at Springfield, Massachusetts, on August 
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Wk learn from Sctente that nearly a fauunnd dollar* have | 
been subscribed in the United States toward* the memorial to j 
Helmholtz. 

This year’* converauaone of the Institution of Electrical 
Engineer* will be held in the Galleries of the Royal Institute 
of Painters in Water Colour*, on Wednesday, July 3 
The third International Congress of Physiology will be held at 
Berne, from September 9 to September 13. An exhibition of 
physiological apparatus will be held at the same time Those 
who desire to become members, or to read papers, should com 
municate with Prof II Kronecfcer, Berne, before August 1 
The subscription is ten francs. 

Several clearly marked earthquake disturbances have been 
felt at Florence during the past week. A strong shock, followed 
by two slighter shocks, was felt there *t 1 36 a.m on Thursday 
last The shocks have done no damage in Florence, nor, so far 
as can be learned, in the surrounding country The earthquake 
wu most violent at Pontassieve, Kignano, and San Casciano 
Sir Samuel Wilson, whose death is announced, was greatly 
interested in science and education Among other generous 
acts, he presented .£30,000 to Melbourne University in 187$ 
lie was Vice President of the Melbourne International Exhibition 
of 1880, and a Royal Commissioner for the Fisheries Exhibition 
Among the recent appointments abroad we notice the 
following 1—Dr Celakovsky to be Professor of Pharmacology 
in the Bohemian University at Prague, Dr Rohde to be 
assistant in the Zoological Institute at Breslau; Dr F Trcndel 
enburg, Professor of Surgery in Bonn University, to succeed 
the late Prof Thiersch at Leipzig , Prof. J v Kncx to be the 
late Prof Ludwig's successor at Leipzig, Dr F Schittt, of 
Kiel, to Greifewald University as Professor of Botany, and 
Director of the Botanical Gardens and Museum, Dr v Knorre 
to the new Ctftfr «f Electro-chemistry in the Technical High 
School at Chariottenburg; Prof A. Overbeck, of Greifewald, 
to be Profowor of Physics in the University of Tubingen , Dr 
Hermann Strove to be Professor of Astronomy m konigsberg 
University j Prof E Koken to be Professor of Geology and 
Mineralogy in Tubingen j Prof. R. Brauns to be Professor of 
Geology and Mineralogy In Giessen | Dr T Smith to lie 
Professor of Applied /oology in Harvard University 

In all parts of the British Islands, and especially over F ng 
and, the weather has continued persistently dry , in the neigh 
bourhood of London the total fell during the first eleven days of 
Tune did not exceed half a tenth inch, and the aggregate fell 
since the beginning of May, a period of six weeks, was hut 
little over half an inch The WVi/y Weather Report of the 8th 
Inst, showed that the amount of rain fell since the beginning of 
the year was below the average in all districts, except the north 
east of England In the west of Scotland the deficiency 
amounted to 104 inches. High summer temperatures have 
occurred during the past week in many ports of the country, 
th* shade readings having reached 84* in the east of Scotland, 
sad 83* in the south of England In London, readings of 80* 
were recorded both on Saturday sad Sunday last. 

THE Wtdtsuntide party at the Port Erin Biological Station 
included tbs following naturalists t—Mr F W Gamble (Owens 
College), Mr W I Beaumont (Cambridge), Dr H 0 Forbes 
Liverpool Museum), Mr A. Leicester (Southport), and Prof 
R. BOyce, Mr A. Scott and Prof. Herdmaa, from Liverpool. 
Drudging, tow-netting, shore collecting, tad laboratory work 
wen carried on much as usual. Among* th* more noteworthy 
anidmk obtained were Petyferdius sp., Sm ne he tr y tMdu sp., 
Emttrf.mJ&thre, Sfyfia vindts, tad Cpntkul menu The 
tow nets grained some fish eggs, but fewer than at Easter 
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Diatom* sad gelatinous Algss were Dearly aj^pat } Copcpoda and 
larval forms were present m great abundance. Prat R. Boyce 
and Prof Herd man have commenced an inveatigatmn on the 
effect of surrounding conditions upon oysters, and their connec¬ 
tion with disease A number of oysters have been laid down in 
different parts of Port Enn bay and on the shore, and otbereare 
being experimentally treated with various fluids and food matters 
in the aquarium. Mr W I Beaumont stays on for some week* 
at the laboratory studying the Nemertines of the district, and 
the Rev T S Lea goes to Port Lrra shortly to assist Prof. 
Herd man in working out the detailed "soiling” of the shore 
and the distribution of the littoral animals. 

The general arrangements for the sixth International Geo¬ 
graphical Congress, to be opened In London toward* the end of 
next month, are made known in a circular just distributed. The 
Congress promises to be truly International, for delegates have 
been appointed to represent (.ovemments and Geographical 
Societies in all parts of the world The provisional programme 
of the meetings u> as follows —The Congress will be opened on 
Friday, July *6, at 9 p.m , when short addresses of welcome 
will be delivered bjr II H H the Duke of York, Honorary 
President, and by Mr Clements R. Markham, President On 
the following day, Mr Markham will deliver his inaugural 
address, after which the Congress will meet in two sections to 
discuss papers on geographical education, by Profs. Levaaseur 
and Lehmann, and others, and on mathematical geography, 
especially the use of photography in surveying, by Colonel 
Lausbcdal, Colonel Tanner, and others. On Monday, July *9, 
a general meeting of the Congress will discus* the subject of 
Arctic and Antarctic exploration, introduced by Prof Neumayer 
and Admiral A 11 Markham In the afternoon two sections 
will be formed, in one of which questions in geodesy will be 
treated by General Walker and M Lallemand, while in the other 
papers will be read by Prince Rolsnd Bonaparte on glaciers and 
M Martel on speleology On July 30, report of Committees 
and papers on the proposed map of the world on the scale of 
I 11,000,000, and on international geographical bibliography, will 
be presented at the general meeting, and two sections will then 
deal with oceanography, and with the orthography of place names. 
On Wedne»day, July 31, Sir John Kirk will initiate a discussion 
on Europeans in Africa in the general meeting, and in the after 
noon the section* will consider applied geography (commercial 
geography) and hmnology, the Utter to be introduced by Prof 
Ford. The general meeting on August 1 will deal with the 
terminology of land forms, and in the afternoon cartography and 
other subjects will be treated On Friday, August a, the lore 
noon will be devoted to papers by Baron Nordenskiold, Prof. 
Hermann Wagner, and others, 00 the history of maps; and all 
the remaining papers will be token in the afternoon On August 3 
the votes proposed for consideration will probably be discused, 
the date and place of meeting of the next Congress considered, 
and the President will deliver hi* concluding address. After the 
dose of the Congress, a senes of excursions will be organised to 
places of geological and geographical interest. 

The Rev 0 Fisher contributes a short paper on the age of 
1 the earth to the GeekfUai Magasitu for June. Arguing in 
fitvour of a comparatively thin crust and a liquid substratum, he 
urges that the continual laving of the bottom of the crust by the 
molten rock will retard the coding of the crest, and will produce 
an effect on the temperotare-gradlent at the surfece similar to 
that to which Prof. Perry has recently drawn attention (Nature, 
vcl H. pp. 334-337). If this b* the cam, then, no trustworthy 
estimate of the earth’s age, baaed on the present tem perat u re 
gradient st the surface, has yet been made. 

Dr M Cinelli bn* recently compiltd a vahuble list of the 
records of the VfceatM mkroselsmogrtph at Sens between 
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July 1$ wd October 31, 1894 (Am, K, 4 << dm Fimcritkt, i 
1895}. An exemption of the traces co rresp ond i n g to seismic 
movements shows that they exhibit different f&rids of Oscillations, 
Mm# short, other* long, qi period. Whan (he earthquake* 
occur In neighbouring district*, the duturfaehceof the instrument 
is brief and the vibrations ace rapid Bat, with distant earth 
quake*, (he disturbance* last for much longer interval*. They 
begin with rapid oscillations which generally present several 
maxim*, so as to appear ‘as if distributed in troupe, while 
towards the end, either alone or in company with the former, 
succeed much slower oscillations, which perhaps correspond to 
undulatoey movement* of the-earth’s crust 

D*. Hour* has been making some interesting experiments 
to ascertain whether the presence of water weed* affects the vitality 
of anthrax germs in water For this purpoae he constructed small 
resh water aquaria, each of which contained about eight litres 
of ordinary river Main water, some river mod, and a supply of 
water weeds, and in addition about 300,000 anthrax microbe*. 
These aquaria were only submitted to diffused light, and were 
kept at io* and 19* C , respectively Dr Hoeber pre 
tumably worked with anthrax bacilli only, but special pre 
cautions were not taken to ensure the absence of spores, no 
anthrax germs, however, could be found after three days at the 
lower, and four days at the higher temperature, respectively In 
his second report to the Royal Society, Prof Percy frenkland 
states that tpiriftnut anthrax retained their vitality in ordinary 
river Thames water for upwards of seven months without losing 
their virulence, but when exposed to sunshine they were destroyed 
after eighty four hours. On the other hand, when using anthrax 
haciltt fru from sporet, as derived from the dead body of an 
animal, the same authority (Proctedings Royal Society, 1894, p. 
349) state* that in sterilised river Thames and loch water they 
were destroyed in about five days at 5° C, and in fourteen 
day* at 13* C , but that at 19* C they multiplied enor 
mously, and were present in large number* on the forty second 
day This different behaviour was found to be due to the bacllb 
having formed spores in the water at the higher temperature 
The danger of anthrax germs gaining access to water depends, 
therefore, upon the temperature of the water and the presence or 
absence of spores in the morbific materia] Judging liy Dr 
Hoeber’* experiments, it would appear that the presence of water 
weeds and the competition of water bacteria may offer obstacle* 
to the vitality of anthrax bacilli in water 

A sal* of much interest recently took place at the dispersal of 
the herd of white polled cattle belonging to Mr R h. Lofft, of 
Troston Hall, Bury St Edmunds. The herd, which comprised 
twenty cows and heifers and five bulls, represented the old “monks’ 
cattle,” detrended from the oldest historic breed of cattle in the 
British Isles—the polled white, with black or red point* on the 
ear*, muxtle, rim* of eye*, and hoofs. Under the wave of im 
prove®ent which set in with the work of Bekewcll, of Dishley, 
more than a century ago, the old ho role** white breeds no 
longer enjoyed the pride erf place, and Mr Lofft's herd really 
embodied an attempt to restore this ancient breed to something 
like its former porition ’"ft is probable that these cattle were 
originally selected by the monks, who in their da£ were the 
leaden of agriculture. Being hornless, the annuals would be 
more eerily domesticated, and less adapted to purposes of sport, 
such a* tbs chase and bull baiting After the dissolution of the 
monastarica, these cattle were dispersed over the country, sod 
mowty became merged in the common local varieties. A few, 
however, were kept pure, and at the beginning of this century 
there weretwe herds hi Suffolk, which quite escaped the notice of 
the lata Rev John Storm, the historian of dm breed h H 
mth fc ctn ur t o loow that some of Mr Haft’s quaint cattle were 
Purchased by Mr Asaheton-Smich, ef Vaynol P*A Carnarvon I 
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shire, where he has a herd of black-eared and M*k-C*iuuled 
white horned cattle, and ts now going to keep some of the polled 
type. 

Pffov L. os Marl hi, the author of an Ilalian hand-book of 
Meteorology, has contributed an important essay on the theory 
of cyclones to the PubMu attorn of the Milan Observatory. Tbe 
discussion Consists of 42 small folio pages and 15 plates, and 
while giving a general account of recent researches, treat* the 
subject chiefly from a mathematical point of view The follow 
mg is a brief summary of the principal result* arrived at —The 
change* in the shape anti path of a cyclone, as well a* all 
the principal dynamic phenomena that accompany it, may be 
deduced from tbe equations of the horizontal motion, if account 
is taken of the distribution of temperature round the cyclone, 
both as regards that whu-h previously existed in the mass of air 
subsequently occupied by the cyclone, and that drawn into the 
same area by the vertical movements produced by the earth's 
rotation Therefore in some cases, if not always, it is useless to 
have recourse to external causes, and particularly to the general 
circulation of the atmosphere, to explain the persistence, change 
of form, or the motion of a cyclone The general circulation 
may be the determining cause of a cyclone at a given point, 
its propagation, or the successive transference of cyclonic 
conditions to contiguous masses of air, u determined and 
maintained, at least m some cases, by the disturbances of 
thermic equilibrium caused by the sun at the surface of the 
earth, and induced by the earth’s-rotation 

Tub old and fascinating problem concerning the manner in 
which the ether moves with or through matter has been attacked 
by Herr L. lehnder, who contributes an interesting paper on 
the subject to IVttdeniaiiiii Annaltn He endeavoured to 
decide whether the ether is pushed along by atom* or bodies, or 
whether it passes through them without resistance, or, finally, 
whether only a portion of the ether adheres truths particles of 
bodies, and this portion only is earned along The apparatus 
used consisted of a cast iron cylinder in which a piston moved 
air tight A narrow tube led out from one end of the cylinder, 
doubled back upon itself, and returned by the other end Now 
if the cylinder was exhausted of air, and the piston pushed the 
ether before it, the latter would stream through the narrow tube 
with a velocity greater than that of the piston in the ratio of the 
sectional areas of the cylinder and the tube This ratio wav 
560, and exhaustion was earned to 1 40,000th of an atmosphere. 
To test the motion of the ether, a beam from a brilliant sodium 
flame was passed through two thick parallel glass plates, the 
second one being silvered at the back This plate, by its two 
reflecting surfaces, spht the beam into two, each of which 
travelled through one portion of the narrow tube The 
two beams, reflected near the cylinder by a rectangular prism, 
were recombined by the same thick plate and returned along the 
way they had travelled, being finally reflected into the reading 
telescope by tbs first plate. Interference fringes were thus pro¬ 
duced in the field of view, the motion of which wouk* have indi¬ 
cated a motion of the ether But no such motion was observed 
when the tubes were thoroughly-exhausted, so that it most b. 
concluded that the ether passes freely through solid bodies. 
The corollary to this conclusion, that there is a relative motion 
between the earth and the luminiferous ether, though investi¬ 
gated by the author by means of a new and ingenious apparatus 
■ on tbe Rosskojrf, near Freiburg, ccmM not be proved 

The thirteenth part of Kemer and Ohm’s “ Natural History 
of Plant*,” Just published by Mesa*. Blackic and Son refers 
chiefly to the production and ch a r act eri stics of plant hybrid*. 

The June/ewr*M/of the Chemical Socgty contains, in addition 
to papers read before the Society, and abstracts of other papers. 
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• description of the life work of the late P*o£ J C. 0 de 
Mangnac, by Prof P T Clive, together Wfth a portrait of that 
lamented chemist 

Mi. C. L. PaiNcx hat »ent us detafei of observation* made 
made by him at Crowborough HU, Sussex, daring the great 
frost of January and February last. In his report, he contrasts 
the period with other periods of severe cold which have occurred 
during the present century 

The Guide-books to Middlesex and Hertfordshire, published 
by Messrs. IHffe and Son, will direct the tourist's steps aright, 
and afford him instruction upon points of more or less historical 
Interest, bat they furnish very little information with regard to 
the counties from a scientific point of view 

W» hare received a “ Guide to the Bristol Museum,” by Mr 
Edward Wilson, the Curator The Mueeum contains a large 
number of valuable object*, and geology is very well repre¬ 
sented With this guide to assist them, students of science J 
must find the collections more helpful than they used to be. 

The Lnmlekn Lectures on certain points in the aetiology of 
disease, delivered by Dr P H Pye Smith, F R S , before the 
Royal College of Physicians in 189s, and the Harvnan Oration, 
delivered before the College In the following year, have been 
published in volume form by Messrs. J and A. Churchill 
The volume also contains a memoir of the life and work* of 
Harvey 

The feet that the report of the Marlborough College Natural 
History Society for the year 1894 runs into one hundred and 
fifty pages, msy be taken as an indication that the Society is in 
a satisfactory condition The report contains summaries of 
lecture* delivered during the year, a description of the College 
museum and the collections in it, notes and observation*, and 
accounts of the work of sections , it is altogether a creditable 
production. w 

Publishers’ catalogues are frequently of great assurance to 
librarians and bibliographers. A catalogue lately issued by W 
Engebnann, of Leipzig, belongs to that class of useful publi 
cations. It contains descriptions of all the books, memoir*, and 
periodicals published by Engelmann from the foundation of the 
firm to February of this year The books are arranged alpha 
beticaily according to the authors’ names, and are also classified 
into subjects. There is, therefore, no difficulty in finding a 
volume of which the author or the title is known 

The annual report of the Zoological Society of Philadelphia 
shows that, but for grants made by the City Councils, the 
Gardens would have had to be closed, the receipt* from admis¬ 
sions having been too low to meet expenses. We notice that, 
in addition to nearly three thousand free admission tickets to 
charitable Institution,, donors, Ac., the Society Issued fifty j 
thousand tickets to the Board of Education, for the admission 
of pupils of the elementary schools. The collection of tnimal* 
now comprises aji mammals, 416 birds, and 245 reptiles and 
amphibians, or a total of 912 specimens. 

The new editions received during the past few day* include 
the second part of Dr Michael Foster’s standard “ Text book 
of Physiology ” (Macmillan), dealing with the tissues of chemical 
aetfon end their respective mechanisms, and with nutrition. 
The work, which is now in its sixth edition, has been brought 
into Hne with die present state of pfaysiolcglml knowledge 
Means. J and A. Churchill have published a sixth revised edition 
of “A Treatise on Practical Chemistry,” by Prof Frank 
Clowes Messrs. Smith, Elder, and Co. have published e 
fourth edition of Marshall end Hurst 1 * “Junior Course of 
Practical Zoefoev " 
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Thebe are only four paper* in the June number of SHtnti 
Prtgntt, but each of them hi an Important, contribution to 
scientific literature. Prof Marshall Ward describes the growth 
of knowledge concerning the fixation of feet n itr og en by plants. 
He briefly nates ths sspects of the question, sad gives references 
to the most important paper* upon it A valuable paper 
on the ratio of the specific heats of gnats is contributed by Mr 
J W Capstfek j it affords interesting reading in connection 
with the recent discussion in these columns of points arising 
from the kinetic theory of gases, and alio with reference 
to the atomicity of argon. Mr J W Rodger conclude* 
his most useful statement of the progress made in physi¬ 
cal chemistry during 1894. The paper* are classified in meh 
a manner that it is easy to find what wna done in every 
branch of the subject. The fourth paper is by Mr. J E. 8. 
Moore, and has for it* subject “ The Pretoplaatid Body end the 
Metapiastid Cell.” 

Thb current Jtttrtul of the Anthropological Institute (No. 4) 
contains the presidential address delivered by Prof A. 
Macalister, F R.S , in January last The Institute fay no 
means prpsessn a membership In proportion to the importance of 
the subjects fostered by ft. “ When we consider,’’ remarks Prot 
Macalister, “ the wide-reaching importance of the myriad of pcac 
tical problems with which we as anthropologists are concerned, 
and the useful work which the Institute has done in the past, it is 
scarcely conceivable that our membership of 362 should be 
j taken as representing the number of persons to whom these 
| mat tori are interesting And further, ft la little short of a national 
disgrace that in the largest empire of the world, within whose 
bounds there are nearly as many separate people*, and tribes and 
kindreds and tongues as m all the other nations put together, 
there is no Imperial department whose function should be to 
collect and classify the feet* of the physical, psychical, and 
ethical histones of our fellow subjects ” 

Two years ago the American Philosophical Society, of which 
Benjamin Franklin wa* the first President, held a meeting, at 
Philadelphia, in commemoration of the 150th anniversary of its 
foundation. The meeting was attended by delegates represent 
ing learned societies and institution* in roost part* of the world, 
and was completely successful. The volume containing full 
report* of the proceedings has only lately appeared, but the 
delay in it* publication is probably due to the many addresses, 
memoirs, and plates contained in it; for the printing of the 
communications, and the preparation of nearly sixty plates, 
necesxsnly takes time when the work is so carefully done as it 
seems to be in the volume before us. Among the addresses is 
ooe by Dr Roberts (the delegate of the Royal Astronomical 
Society), entitled “ Illustration* of Progress made during 
Recent Veers in Agronomical Science.” This address is illus¬ 
trated by thirteen plate* representing tome of Dr Roberts’ 
classical photograph*. A richly illustrated paper on Tertiary 
TlpuBd*, by Dr S H Scudder, ha* already been noticed in 
these columns (vol 50, p HI) Seven plates illustrate Dr 
A. S Packard’s " Study of the Transformation and Anatomy 
of Lsgea criiptit, a Bombyciae Moth,” and sixteen embellish a 
paper by Prof A. Hyatt on “ The Phytogeny of an Acquired 
direct eristic.” Limits of space prevent us from referring to 
the many othvr papers. Suffice it to say that the volume is a 
worthy manorial of a remarkable meeting, 

The ZtituArifl fir Antrgtnfttk* Chtmit gives a very 00m 
plate account of the synthesis of metallic ore* by crystallisation 
from solution in the appropriate molten metal, by Friedrich 
Reenter The work ftwfcidos the production of crystalline 
sulphide* and sdenide* of such metal* a* feed, bismuth, and 
stiver, and of arsenides, ea timwifch e, and b is mnttrid es of plati¬ 
num, palladium, and gold. The production of silver bismuth 
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“Iphtde -will tern to ilhutnto the method followed. Twenty 
gram* of bum nth were melted in » c o v e red enable, end two 
gruu of alter sulphide were edded By solution of the slowly 
coded product m nitric add of ipeafie gravity 1 1, there re 
memed smell dark crystals intermixed with diver white eiystals. 
The letter coruuted of a bismuth silver alloy, and, in time, die 
solved in the sod On drying, the remaining dark crystals were 
found to possess a steel blue lustre They formed pretty group* 
of octahedi* (figure given in the paper} attached m rows 
Analyte* proved their composition to be well represented by the 
formula, AgBiS, or AfcS + B^S, 

IK the current number of the Compltttmdtu M Clive give* the 
results of a determination of the tlinnty of the new get helium by 
M Lengfet Tbe gas, extracted from cleverte, waa freed from 
hydrogen by passage over red hot copper oxide end from 
nitrogen by metallic magnesium It contained no ergon The 
density was found to be notably less than the number given by 
Prof Ramsay, being o 139 (air - 1) or • oa (hydrogen - 1) 
The determination of the specific heat of the gas he* been taken 
m hand by the same investigators their results mil be awaited 
with much interest 

Thb add i tions to the Zoological Society’s Gardens during the 
pa* Keek include two Rhesus Monkeys [Macons rktsus, g 9 ), 
from India, presented, respectively by Sir Henry W Peek 
and Mr R Edmeades, a Pitas Monkey (Ctrtoptiktcus 
(ruior, 9 ) from West Africa, presented by Mr C H Armit 
age , a Campbell 1 Monkey (Ctrtepttkxus camfMh g ), from 
Weat Africa, presented by Miss L Panther , a Hemig Gull 
(Lotus argentotus) British presented by Mr J T Gorvm 

three OceUated Skinks (Stpsoccihtus), a- Slunk (Ckokidts 

stfouUs), a Defenceless Luard {Agomo nurmu) two Diademed 

Snake* (Zastums chadomo), two - Snakes (Cmhjuitts 

motltmu) four Egyptian Fry* (Eryx jocnius), two Cerastes 
Vipers ( Vifora ctnutss), two Egyptian Cobras (Ncuo Mott), from 
Lower Egypt, presented by Dr John Anderson, FR S , a 
White crowned Monkey {Cercocchus sttksops), a White necked 
Stork (Dissura tfitscepus), from West Africa, two White 
Pelicans (Ptiocamumucrotalus) from North Africa aBarrabands 
Parakeet (PoiyUhs barrakcouU), from New South Wale* three 

Hamadryads (Ofhufhogus days) from India , fifty - Tree 

frrogitfi&'fa-), from America, deposited, a Red Deer {Cervus 

tlaphu), an Argus Pheasant (Argus gigtmlnu) three Ruddy 
headed Geese (Brmuta ruMu'fs), bred m the Gardens 




maybe between 6 *3 and 6 84 yakO. The conseoMbp* of this 
uncertainty u that the search for the comet at future returns mu* 
be ptatly extended In 1899, toe fweepmg epbem«|k B*tt be 
based ona mean motion correspond** to 665 684 yea*. In 
19OS1 the comet may be viable if tbe period lies between 6 34 
6 55 7*w» 1 while m 1911 and even 191a, the return may be 
rntpicted with still other and possible Values of the mean motion 
No near approach 11 lupiter will taka place during this interval, 
tat the fttoaiton of uu. orbit is such that the comet ceaapwoech 
both Jupiter and Mari (_ onfimng attention to the most probable 
penod (6 53 yean) the comet approaches the orb* of Jupiter 
within o 07R, in He! Long 207* and that of Man withm 
ootaR, in Hel Lon^ *8 This interest in the comets path 
is still further increase 1 by the speculation due to M Schulhof, 
that this comet forme 1 originally a part of Wolf’s comat, from 
which it possibly separated in 181J 
Measurement ot Radiai Veiocitifs —The methods at 
present employed for Iht measurement of the movements of the 
heavenly bodies towards r away from the earth usually involve 
the use of a comparison spectrum whether the observations he 
made by eye or by phot igraphy In special cases, however, 
other methods are employed as, for example the use of telluric 
lines by Duner in the measurement of the suns rotation It has 


objective prism for the work, on account of the difficulty of 
obtaining reference spectra A new method, which has the 
great advantage of being applicable to spectra photographed 
with or without tots has, recently been suggested by M 
Orbinsky, of Odessa ( 4 sh Nash 3289 ) The principle of the 
method is based un the feet that tbe displacements of hues arc 
different at different wave lengths so that tbe distance be 
tween two lines in a spectrum depends upon the velocity 
of the source of light, the higher the velocity the greater or leu 
will be toe distance between any two lines in the spectrum, 
according as the source of light is approaching or receding, and 
providing the dispersion be sufficient, it may be posable tv 
measure the velocities by this means Obviously the measure 
ments are much more delicate than the direct measures of the 
displacements In practice it is proposed to employ reference 
stars the velocities of which have been determined in the 
ordinary way by photographic comparison spectra of hydrogen or 
iron One of these bong photographed on th* store ptate as 
the star under investigation the results will give the velocity re 
latfvely to the comparison star and hence the absolute velocity 
Tbe instruments employed should give the greatest possible 
radge of wave leiwthi and it will be specially advantageous to 
obtain as great a difference of dispersion as possible bet wests thi 
extreme edh of the spectrum It is shown by actual figures 
that the measurements are quite practicable both in the case of 
the Potsdam spectrograph and m tbe objective pnsm employed 
at Harvard College It it m the cate of toe latter class of 


OUR ASTRONOMICAL COLUMN 
. Comet 189a V (Bajlnakd) —The orb* of this comet, which 
W been toscuseed by Mr J G Porter (AttruumtccUJournal, 
No 310), ha* recently been made the subject of a further lavesti 
gabon by M J Cornel but the elements, resting as they do 
on a very few observations, still remain uncertain to a consider 
able extent The comet was discovered photographically, on 
October ». 189a, and regular observations don* extend beyond 
Nove mber aa, 189a, about sue weeks only from the date of du 
covery, but anisblated observation made at Nice on December 
8 not taken into the dueuMon by Mr Porter, induced M J 
Cornel to reopen the mqtwy, snth the hope of making a better 
determination of the penod Mr Porter’s orbitrtpresented 
te errors -005s and -la’o.mRA 
rely 1 and cofiridenug the tofficulty of 
a discrepancy is not more than might be 
Ittenthr does not suggest toe possibility of 




*to Aow Hm* the observation 


the obeervstiosa can be squally wen eatisfied 
" 1 "inch A* duly motion a altered by some 
y. .T hls fe not quite the twentieth part of toe whole motion, 
»«TO)w toe period h uncertain to *s twentieth pert, cr *bgot 

. “ Cotoel Judge* that toe anccrtag^y in $e arean motion 
**> “*■*& to as*«f either sale of Jpsresnft, and that toe period 
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Two Remarkable Binary Stars —Apart from the binary 
stars which can only be recognised as such by the aid of the 
spectroscope the two binary stars of shortest periods at pre 
sent known are a Regan and * Equulei 1 he orbits of these 
have been redetermined by Dr See using all available obser 
Vatican, many of which are due to the industry of Profs 
Burnham and Barnard The elements deduced areas follows 
(Artr Nock 3*85, 3*90) — 

* P«*U] | EquuWl 

P it 4ayears 114cyears 

1 1«96 03 18938 

t 049 014 

a 0 4216 » 0*45* 

• *1 a 79* oj 

A 116 35 33* a 

A 89’ 3 0* O 

* -3** 5*36 ~3 l " 44* 

Prof Burnham has repeatedly called attention to tbs import 
aaee of lyitaoatic observations of rapid butanes with laigi 
telescopes, so that we should in a few years get good orbits 
which U the case of most binaries would require tbe observation. 


It wilT be teen that there is still a great gap between toe 
tehscopfo and s pe ct ros cop ic binaries, but it is quite possible that 
•as toe powers of both um r u m enta are increased the gap may be 
gradually shortened from both rides 
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THE SIN S PLACr IN NATURE 1 
VI 

YV1 tome now t the thntl new point of view Many 
* apparent star, art really centre* of nebule it of 
mettontu. (warm* 

In that very simple vtaU.im.nt we have perhaps tht very 
grtatc st and the most fundamental change which has been vug 
(tested by the new hypothesis I am quite certain that all of 
y >u who have retd text books of astronomy will be perfectly 
familiar with the statement that all star* are distant suns I 
hue written that mySelf several tones, bat I now know that it 
is not true Some stars instead of being distant suns like our 
sun a condensed mass of gas with a crust gradually forming on 
it and a thick atmosphere over it are simply the brighter con 
densattons, tht central condensations of nebula whether thty 
la like that of Andromeda or planetary nebula or suth a 
nebula as that of Orion V ou see the idea is perfectly new and 
completely different from the old one, which taught us that all 
stars were suns Shortly after I made this assertion photo 
graphy came to air aid and I am so fortunate as to be able to 
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prove to you the absolute truth of it by an appeal to Nature 
herself, that is I refer for demonstration to autobiographical 
record* with which the heavens themselves have supplied us 
Among the finest and most wonderful of the nebulae it one 
which unfortunately we do not see here, because it is m the 
southern hemisphere it is that surrounding the star n in a 
wonderful cpUhtellation Argo, which it is quite worth while to go 
south to see, were there no other reasons From the photo 
graph you see that there is such an ultimate connection, such 
an obvious relation lietween star and nebula that it is impot 
sible for us to imagine for one moment that they are not most 
clowy and UrtJtnately connected. 

I aqll now faring I adore you another case which we can, all of 
us, see, so far as a certain part of the phenomena is concerned 
and especially at this time of the year I refer to those “ stars, 
the six Pleiads, which you will remember once lost a sister 
that one see* in the constellation of the Bull Here they are, 


1 Rsvwad ham s ho rthand notes of a course of Lectures to Work 
It the Wufsum of Practical Gsoiqgy during November and D 
894 (Condo n ed from pegs 14) 
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photographed by l>r Roberts You tee they are not,stars, they 
are nebuke What we see in this photograph (see Fig 25), in 
the case of each so called “ star, is obvious, wc see the centre 
of condensation and more than that, it it not a simple con 
dentation but there are stream lines going in all directions, 
and the maximum luminosity where we locate the ' star," is 
just at the place where, according to this photograph, the 
greatest number of these streams cut each other, and where, 
therefore we should get the greatest possible number of collisions 
per second of time The mam point demonstrated by this 
photograph then is that we are not dealing with stars anything 
like our sun we are simply dealing with nebulous condense 
herns I can show you the spectre of the brighter parts of these 
condensations md you wdl see that they resemble the spectra ol 
ordinary stars Broad dark knes of hydrogen are represented 
in every one hence although we are dealing not with a star 
like the sun but a meteoric condensation—a place of inter 
section of streams of nebulous matter we get a spectrum such 
as is generally n* mated with the spectrum of a star And for 
this there is very g nd reason 

Here an interesting point cornea ma Supjwsc that we wished 
to oboerve spectn s ojitcady whgt wa* going on ip these cbndeusa 
lions and that I allow the image of one of them to fall on the 
’ slit of the spectroscope, so that we have the condensation at the 
centre and the ends of the slit of the spectroscope beyond the 
condensation At the centre wherffithe sbt crosses the con 
densation of course we should have the spectrum whichyou have 
already seen on the screen a spectnifi indicating that there is 
something there which gives us a cotpSRbous spectrum, 1 e ose 
rich in ill the r ilours of the ramhow but that some of the light 
is absorbed here and there in consequence of the surrounding 
atmosphere of hvdrigen gas So much for the centre Next 
consider what a ill happen when I observe for instanoe, this or 
that part of the nebula where the Condensation is absent, we 
shall not get absorption phenomena but we shall get radiation 
phenomena and thciefirc a long bright line representing toe 
' radiation of hydrogen over a large area, and at the middle of it 
the ordinary spectrum of a star Prof C ampbell at the Lrck 
Observatory has recently subjected ^toother star to a similar 
treatment and yi u will see (fig 26) what he has fbund By 
putting the slit if tot spectroscope upon the image of the* star 
he finds that he gets the spectrum from one end to the other , 
but you see that it the place occupied by one of the hydrogen 
lines he gets a much longer image of the slit showing that he 
had to deal there with a star immersed in something which w*s 
competent to give a spectrum of hydrogen What was that 
something ? \ ou can understand perfectly well that if one of 
the Pleiads had been examined in the same way it would be 
quite possible that we should get just such an appearance as 
Prof Campbell was fortunate enough to obtain This raises 
an interesting question in which astronomic thought has been 
going up and down now for the last fourteen or fifteen years, 
and I think I can show you exactly how the matter lies The 
diameter of the sun is very nearly a rmUteamde* Now, suppose 
that the diameter of the solar atmosphere was ten million miles, 
then if we were by any means whatever to spectroscopically 
examine the image of the sun under such conditions that all the 
light coming from these different region* could enter the sbt of 
toe spectroscope at the same time, and give us, added together, 
toe wlyole light we should be able to determine practically what 
we ought be able to set under these condition* by some such 
considerations as these — 

Diameter of the sun one million miles 


Diameter of tht tu _ f __ 

We should therefore get the light from the sun in the ratio of 
I to 99 ’of the light from the atmosphere Now suppose that 
there is ally chemical connection between the absorption in the 
light of the sun and the radiation in toe light of ttie sun s at 
mosphere, if we sweep the sbt of the spectroscope along the edge 
of the sun the part of the spectrum which writes for us what is 
going on in the solar photosphere, gives us the spectrum cromed 
by dark lines , toe effect of the atmosphere is to absorb toe light 
of the more distant sun st which we took, and toe result of the 
absorption 1* to give us dark lines 

But when we look at the atmosphere which is resting on the 
edge of the tun and look at it where there is no brighter ton 
behind absorption no longer comes into play, and we get bright 
line* Thu is what happens when we look at the aolar atmosphere 
above the sun’s edge and the tolar atmoaphere between us and 
the tun So long as we are telling the story of the tun, we get 
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the dark Una, to Iona as we art. telling the itory of the sun > 
atmosphere, we get bright lines 

We found that the area from which the sunlight comes to us 
is represented by I whereas the area from which the atmospheric 
light comes to us is represented by 99 so that if the light of the 
atmosphere is very much dimmer than the light of the central 
sun in consequence of its enormous area we may get some light 
from it intermingled with the light of the sun itself in our 

spectroscopes 

1 herefore when we look at the complete spectrum we may 
lose the dark hydrogen lines in the spectrum of the star, and we 
may get bnghtluies instead of dark ones for every line in the 
spectrum of a star which is filled up by the absorption of a sub 
stance the hne of which may be seen bright in the spectrum of 
that star's atmosphere Thus there ft the possibility that when 
we have to deal with bright lines in the spectrum of an apparent 
star we may be dealing with the itm sphere of the star \ on 
will at once see that, if we are dealing with a pure meteoric 


Fk sj -Tt* Pleiads* (I>r Roberts) 

agglomeration, then of course we shall get that appearance beyond 
all pooubie question „ 

Now, let me give you one or two cases showing you how 
this thing works out The strongest case would be that we 
should get the bright hydrogen lines putting out the dark 
hydrogen lines, so that if we got a class of stars without any 
d** hydrogen lines, we shou^^ jusufied m jiupposuig^ that 

fonder bright lines from the larger area just cancelled the effect 
of the other light from the very much mailer area Another 
way that we might expect this thing to work would be that we 
should not get the bright hydrogen lines entirely putting out the 
dark hydrogen lines, but that we should get a thinner hne in 
the centre « a broader dark on. Now, that really happens m 
several stars in the heavens. 
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I give in lit 27 untouched photographs >f a star in 
Orion ami a st-u in C issi >pem The falter is very like the 
star in Orion beeiuse ill the absorption lines ire com non to 


" ih wide d»l 


•' ib narrow the, 


FlC J« —Prof Cx nplwl) t> mat on of tho F line of hydrogen in 
the spe iru of a br ght line star 

the two stars but I may |x int out to you that wt get a lsnght 
hydrogen line runninr d mil ihe centre of the dark ones We 
may have such an effect produced either by a star having an 
enorm is atmosphere or try the star with 
whi h we are dealing being simnly the central 
condcnsati n f an enormous nebula 

I am l ouml to say that when I began this 
w irk m 1876 I was under the impression that 
such phen imena were due only to the effects 
of the atmosphere But one lives and learns, 
ami since thin I have come to the cuftfibuion 
tliat that explanation u> not the liest one and 
that when we get such jihemsiiLlSqgdhithise 
you 11 >w see on the screen we have igwy to 
deal with the central condensations of nebulous 
swarms I do not htsitate to bring these facts 
liefore you because it is particularly in this 
connection of th night ami experiment an 1 
cumjxinson that whAltver pr igress which is 
now being made in astronomical science is 
being secure 1 

Associated with this view we have the state 
men! that stars with bright lines arc closely 
associated with nebul e as evMaMRLhy their 
structure \ ou will see that there is one 
method which enables us to compare the hnght 
lines in stars like y Casaopcie with the 
nebula, as it gives us an opportunity of detir 
mining whether or not tht bright lines seen 
111 the so called bright line stars are or are not 
the same as the bright lines seen in nebul x. 
In the first inquiry in thib direction, which 
consisted of a statistical statement of the 
number of times certain lines were seen in the 
spectra both of nebula, and of bright hne 
stars it was stated that nine lines were coin 
cident and that and other work done about 
that time was of such a very trenchant nature 
that Prof Pickering, who is one of our nay 
highest authorities in all these matters, ae 
cepted at once the grouping together of stars 
having bright lines m their spectra with the 
nebula. That, you see was another very 
definite Men in advance indeed 
I can snow you a map giving you the 
evidence of this kind which has been brought 
into court We have in it the lines qeen in 
the spectrum of the nebula of Onon, and the 
longer the line u the stronger it is in Um. 
photograph Then we have underneath the 
lines recorded in the Orion stars, in the bright hot stars, and in 
the planetary nebul* , and. if you will cast your eyes down 
these chief lines, you will see that there is a Considerable 
number of lines common to all these bodies 
That is the kind of evidence on which we have been com 
(jelled to rely to answer the question Is there any chemical 
relationship, and therefore physical relationship, between the 
bright lipe stars and the nebufo of Gnon ? And you sec the 
evidence is very strongly m favour of an affirmative state 
mail Not only does Prof Pickering accept it, hut Prof 
Keeler also confirms it He rays the spectra of the planetary 
nebul* have a remarkable resemblance to the bright line 

But even more fortunate for us than all this is the fact that 
Prof Campbell has just finished a most important and laboSlous 
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study of thaw itan at the Lick Obwrvmtory, and ha* observed 
all the lines in the spectra of a much ere*ter number of stars than 
was nailable when I began the inquiry J his measurements are 
eery much more accurate than any that were possible then to 
me What happens when we come to deal with hu re wilts ? 
The thing is a thousand times mors convincing than it ever was 
When we take Campbells list, we get very many more ro 
incidences than wc had when we dealt with Pickering s So 


seems to confirm the idea The great question n the question 
of carbon \ ou know the importance of carbon m a star like 
this because wc have had carbon differentiating comets from 
nebulae, and finally the discovery of carbon in the nebulae 
I have some apparatus here to show you, which illustrates 
what one has 1 > <lo m studying the spectrum of carbon, we 
must not only deal with it in its ordinary form, and observe the 
spectrum as seen in the Bunsen flame, and so on, but we must 


V 


X ' 6 



yCassjowiae 


YOrionis 

—Spectra of 7 Cassraptiw and KaUatns fiom ph toaroiUtd 


that, the further we go in this inquiry the greater is the number 
of coincidences I tobl you that in the first inquiry there were 
nine coincidences observed now we get nineteen coincidences 
out of thirty three We are therefore justified in saying that the 
more these phenomena are ohbervecl the more closely associated 
are they seen to be 

Let us take the case of one of the brightest stars of this class in 
Argo, the spectrum of a star which my friend Respighi and myself 



get different comixjunds of carbon and expose them ti different 
temperatures and different pressures That has lieen done 1 y 
myself and ithers during the last twenty years I suppose 1 
have made ih usan Is if observations on the spectrum of earbon 
m different f >rms end ctmdili ms 

big *8 shows i series of photographs of the same <arbon com 
pound m the same tula., taken under different conditions , you 
will see that ihtrt is a very considerable difference in the 
intensity of the same bands as the pressure of 
the gas has been changed the partiiular part 
c f ne of the hands which you see enhance I 
aims to be playing a rolt ot c msiderablc ini 
pc rtance in the spectra of some of these stars 
This is shown merely as an indication of the 
kind of minute work which is absolutely essen 
tl-U to determine what is happening in the 
i hemical elements in these bodies 

J Noawtv Iocxyer 
( 7b At onttnutd ) 


Fig 9 * —Spectrum of carbon at different temperatures 

were the first to see on a very hot night in Madras in 1871, a 
beautiful spectrum with many bright lines Now, here these 
bright hoes are indicated in the diagram, and we find by 
attempting to study their real positions that some of them are 
due to carbon, ana some of them to mm, and some of them to 
sodium Prof Campbell has recently included the study of this 
star ui hu work at Lick, and everything that he has done there 
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deputation was received by the Committee at 
their meeting on luesday last at the t>uildball 
1 he object of the deputation was to present 
the following memorial — 

\ our memorialists have heard with grave 
concern that your Committee have been urged 
to put a stop to all further removals of trees 
in 1 Rung Forest for a period of yearn The 
underlined have examined the area ui question 
and are of opinion that such a resolution, if 
sanctioned by your Committee, would be productive of un 
doubted injure to the J-orett, especially as regards those 
of Ioughton, kppug, Waltham and i ' 
ed with a d 


"Those who have approached you with the request to 
e have referred do not appear to have apprehended the ■ 


which 
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conditions which were brought about by the arrest of pollarding 
enacted in 1878 

“ Many) of these pollards, whether single trees or groups, are 
capable of picturesque development but only under healthy 
conditions and with adequate space To leave them all to grow 
together several hundreds to the acre—will lead to mutual de 
struction, while the continuous overhead shade destroys the 
undergrowth and the varied vegetation which constitutes the 
chief cnarm of a forest and the hope of its reproduction in the 
future 

" The evils we have indicated are Already sufficiently manifest, 
and it must be obvious to all compettnt observers that, unless 
timely steps ate taken, a few years further growth must produce 
a singularly monotonous, artificial and unhealthy result 

“Some of us have been familiar with the Forest for many yean, 
and can certify to the great improvement and the increase of 
natuml growth which has already resulted from the operations of 
your Committee, now continued for many yean ’ 

The following signatures were attached —The Earl of Gains 
borough, Viscount Fowerscourt, Lords Northboume, Rayleigh 
(Lord Lieutenant of Latex) and Walsingham, Sir John Lub 
hock. Sir W H Flower, Right Hon J Bryce (President of the 
Hoard of Trade), Rigfrt Hon G Shaw I efevre (President Local 
Government Board), Mr Justice Wills, Sir Robert Hunter 
(Solicitor to the Post Office), Prof G S Boulger, Mr Horace 
T Brown, Mr F Chancellor (Mayor of Chelmsford) Mr W 
Cole (Secretary to the Essex Field Club), Dr M C Cooke, 
Prof J B Farmer, Prof W R Fisher (Royal Indian Engineer 
mg College), Mr W Forbes (Agent to the Duke of Richmond 
and Gordon), Mr F Carruthers Gould Mr J L Ilarting, 
Mr T V Holmes, Mr David Howard (President of the Lssex 
Fitld Club), Mr Andrew Johnston (Chairman of the Lssex 
County Council), Mr H Joalin (High Sheriff of Essex), Mr T 
Kemble Colonel Lockwood, M P Dr Maxwell Masters Prof 
R Mcldola Mr Bnton Riviere K A , Prof L B Poultun, 
Mr A Savill Prof Stewart, Mr W White (Curator of the 
Kiiskin Museum) 

The following memorial bearing the signatures of about forty 
residents in the Forest district wis at the same time pre 
seated — 

* We, the undersigned, being residents in the Forest parishes 
l>eg to state that we have witnessed with satisfaction a great 
improvement in the aspect of the I orest directly due to the 
removal, during the post sixteen years, of inferior stems, and to 
the consequent advance in beauty of those that remain, as well as 
the encouragement of healthy young gr >wth We are certain 
that it will be an irreparable misfortune if the careful thinning 
which has been hitherto earned out is not steadily continued 

“ We further beg to assure the Committee that in our opinion 
the operations m Hawk Wood so far from being excessive, 
still foil short of what is required for the healthy growth of oak 


“In Monk Wood there is already a marked improvement 
following on your removal, eighteen minths ago, of a propor 
lion of the poorest pollarded trees The same is I rue, even in a 
more marked degree of Lords Bushes We believe that, if 
the gentlemen who have appeared as cntics of your management 
were to judge of it by the appearance of the portions thinned 
three or four years after thinning instead of immediately after, 
when they necessarily ha\e a bare and unattractive effect, they 
would themselves be of a different opmi m 
“ In conclusion, we beg to assure y iu that the view that the 
action of the Committee has been destructive is not entertained 
by those living on the spot who are most qualified tojudge ’ 

The deputations were formally introduced by the Chairman of 
the Lssex Council and the first memorial was (Resented by Prof 
Meldola The Committed •'was addressed also by Sir Robert 
Hunt er, Prof Boulger and Mr I C Gould After these rt 
presentations the public may safely disregard all future expres 
sums of irresponsible and unskilled optm ms m the press The 
Chairman of the Committee assured the deputation that their 
policy would not be influenced by such criticisms 


SCIENCE IN THE MAGAZINES 
M R HERBERT SPENCERS second article on "Pro 
foesional Institutions ’ appears in the Contemporary 
The article deals with the mtimate relation between the priest 
and the medicine man of early societies, and shows how the 
originated from the priest Many proofr are 
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given that medical treatment waa long associated with priestly 
functions, and that the uncultured mtna still believes in some of 
the methods of the primitive medicine man Mr Spencer has 
also an article m the t'ortmihtly, in which he exhibits the in 
secure base upon which Mr Balfour has bud bis “Foundations 
of Belief,’ and describes that distinguished authors dialectic 
efforts, as well ax Lord Salisbury s address to the British As 
vocation at Oxford, os sacrificial offerings of effigies to an 
apotheosised public Nuther one not the other have produced 
the faintest impression tn the world of science Another article 
which may interest our readers deals with Umvemty degrees for 
women, the writer comparing the action of GottinSfen, in recently 
granting a degree to Miss Chisholm, with the policy of Oxford 
and Cambridge Universities as t > women students 

In a superbly illustrated paper, entitled • The Discovery of 
Glacier Bay,” that veteran explorer Mr John Muir gives, in the 
Century , an account of his journey to the now famous Glacier 
Bay of Alaska, m 1879 Ihe great public library in Boston is 
described in the same magazine its artistic aspects by Mrs S 
Van Rensselaer, and its ideals and working conditions by Mr 
Lindsay Swift 

That fluent writer I hx, the author of “ A Naturalist on the 
Prowl ” and other equally attractive works, contributes a short 
paper, entitled “ Voices of the Indian Night, to the Sunday 
Afagtmnt F thnologists may tie interested in an article by Miss 
A Spinner in the National on beliefr concerning “ Dupptes 
prevalent in the West Indies A 1 Duppy ’ is not simply the 
negro equivalent for a ghost, but is regarded as the shadow of 
the departed 

There are two popularly written papers in Longman t, one, of a 
Sclbommn character, by Mr II G Hutchinson, and another 
concerned with the natural procesies inv lived in the evolution 
of soil in general and golf links in particular by I)r Fdward 

Senate Gotttp has among its articles one on explosions m 
electric light mams, by Mr J A Wanklyn and Mr W J 
Cooper, and some suggestions with reference to the work of a 
scientific society, by the Rev H N Hutchinson Chambers s 
Journal contains short papers on soluble paper, Scottish gold 
fields, forest dwarfs of the Congo, and the habits and tastes of 
I epidoptera. Scribner has some common sense remarks by 
Dr J W Roosevelt, on cycling from a phyuological point of 
view 

We have received m addition to the maganne* named in the 
foregoing, Humanitarian and Good IVordi but no articles in them 
call Tor comment here 


ARGON 1 

T r is some three or four years since I had the honour of 
1 lecturing here one Friday evening upon the densities of 
oxygen and hydrogen gases and upon the conclusions that 
might be drawn from the results It is not necessary, therefore, 
that i should trouble you to night with any detail as to the method 
by which gases can be accurately weighed I must take that as 
known, merely mentioning that it is substantially the same as is 
used by all investigators nowadays, and introduced more than 
fifty yean ago by Regnault It was not until after that lecture 
that I turned my attention to nitrogen, and in the flht instance 
I employed a method of preparing the gas which originated with 
Mr Vernon Harcourt, of Oxford In this method the oxygen 
of ordinary atmospheric air is got nd of with the aid of ammonia, 
Air is bubbled through liquid ammonia, and then passed through 
a red hot tube In its passage the oxygen of the sutr combine* 
with the hydrogen of the ammonia all the oxygen being in that 
way burnt up and converted into water The excess of ammonia 
is subsequently absorbed with acid, and the water vy ordinary 
desiccating agents That method is very convenient, and when 
I had obtained a few concordant results by means of it, I 
thought that the work was complete and that the weight of 
nitrogen was satisfactorily determined But then I reflected 
that it is always advisable to employ more than one method, and 
that the method that I had used—Mr Vernon Harcourt a 
method- was not that which had been used by any of those who 
had preceded me in weighing nitrogen lhe usual method 
consists in absorbing the oxygen of air by means of red hot 
copper, and I thought that I might at least to give that method 

1 A discount dshvsrsd at tbs Royal Institution on Fndaj April 5 by 
lhe Right Hon lord RayMfh IRS 
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1 iri il, fully expecting to obtain forthwith a value in harmony with 
that already afforded by the ammonia method The result, 
however, proved otherwise The ga* obtained by the copper 
method, a* I may rail it, proved to be one thousandth part hosier 
thin that obtained by the amfnoma method , and, on repetition 
that difference was unly brought out more clearly rhis was 
dmut three years ago Then in order, if possible, to get 
further light ujxm a discrepancy which puzzled me very much, 
ind which at that time, I regarded only with disgust and 
impatience, I published a letter in Natitrf inviting criticisms 
from chemists who might be interested in such questions I 
obtained various useful suggestions, but none going to the root of 
the matter Several jxnons who wrote to me privately were 
inclined to think that the explanation was to be sought in a 
partial dissociation of the nitrogen derived from ammonia for, 
liefore going further, I ought to explain that, in the nitrogen 
obtained by the ammonia method, some—about a seventh part 
is derived from the ammonia, the huger part however, lietng 
derived as usual from the atmosphere If the chemically 
derived nitrogen were partly dissociated into its component 
atoms, then the lightness of the gas so prepared weuld he 
explained 

The next step in the inquiry was if possible to exaggerate 
the discrepancy One s instinct at first is to try to get net of a 
discrepancy, hut I licheee that experience shows such tn 
endeavour to lie a mistake What one ought to do is to magnify 
a small discrepancy with i view to finding out the explvnatitin 
and as tt appeared in the present case that the root of the dts 
crejniuy lay in the fact that part of the nitrogen prepared liy the 
ammonia method was nitrogen out of ammonia although the 
greater part remained of common origin m both eases the 
application of the print iple suggested a trial of the weight of 
nitrogen obtained wholly from ammonia This could easily 
lie (lone by substituting pure oxygen for atmospheric ur in 
the ammonia method, so that the whole, instead of only a part 
of the nitrogen collected should lx derived from the ammonia 
itself Die (listrepancy was at omt magnified some five times 
The nitrogen vi obtained from ammonm proved to be about one 
half per cent lighter than nitrogen obtained m the ordinary way 
from the atmosphere and which I may call for brevity “ alnm 
spheric nitrogen 

That result stood out pretty sharply from the filst but it was 
necessary to confirm it In comparison with nitrogen chemically 
derived in other ways The table Ixfore you gives a summary 
of such results, the numlxrs lieing the weights in grams Ritually 
contained under standard conditions in the globe employed 


Uy hot cupper (1892) 

By hot iron (1893) 

By ferrous hydrate (1894) 


23103 
2 3100 
2 3102 


Mean 2 3102 

(itrvtK vi NnwKFs 

>rom nitric oxide 2 3001 

Hum nitrous oxide 2 2990 

from ammonium nitrite purified at a read heat 2 2987 

Horn urea 2 2985 

hroro ammonium nitrite punhed in the told 2 2987 


Mean 2 2990 

The differentt is about 11 milligrams, or about one half per 
celt , and it was sufficient to prove conclusively that the two 
kinds of nitrogen—the chemically derived nitrogen and the 
atmospheric nitrogen—differed in weight, and therefore, of 
course, tn quality, for some reason hitherto unknown 

I need not spend time in explaining the vinous precautions 
that were necessary in order to establish surely that conclusion 
One had to be on one’s guard against impurities, especially 
against the presence of hydrogen, which might seriously lighten 
any gas tn which it was contained I believe, however, that the 
precautions taken were sufficient to exclude all questions of that 
sort, and the result, which I published about this time last year, 
stood sharply out, that the nitrogen obtained from chemical 
sources was different from the nitrogen obtained from the air 
Well, that difference, admitting it to be established, was 
sufficient to show that some hitherto unknown gas is involved m 
the matter It might be that the new gas was dissociated 
nitrogen, contained in that which was too light, the chemical 
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nitrogen -and at first that was the explanation to which I 
leaned , but certain experiments went a long way to discourage 
such a supposition In the first place, chemical evidence—and 
In this matter I am greatly dependent upon the kindness of chem 
Seal friends—tends to show that, even if oidinary nitrogen could 
be dissociated at all into Us component atoms, such atoms 
would not be likely to fcnjoy any very long continued existence 
tv en ozone goes slowly liock to the more normal state of oxygen , 
and it was thought that dissociated nitrogen would have even a 
greater tendency to revert to the normal condition The ex 
penmtnl suggested by that remark was as follows- to keep 
(hemickl nitrogen—the too light nitrogen which might be sup 
posed to contain dissociated molecules—for a good while, and to 
examine whether it changed m density Of course it would be 
useless to shut up gas in a globe and weigh it, and then, after an 
interval, to weigh tt again, for there would be no opportunity 
for any change of weight to occur, even although the gas within 
the globe had undergone some chemical alteration It is 
necessary to re establish the stindard conditions of temperature 
and pressure which are always understood when we speak of 
filling a globe with gas, for I need hardly say that filling a globe 
with gas is but a figure of speech Lverythmg depends upon the 
temperature and pressure at which you work However, that 
obvious point being tiome m mind, it was proved by experiment 
|that the gas did not change in weight by standing for eight 
months a result tending to show that the abnormal lightness 
was not the consequtnee of dissociation 

hurther experiments were tntd upon the action of the silent 
plectnc disch irge both upon the atmospheric nitrogen and upon 
the chemically derived nitrogen but neither of them seemed to 
lie sensibly affected by such treatment so that, altogether, the 
lialanre of evulenee seeped to intline against the hypothesis of 
abnormal lightness in the rhtmiL illy derived nitrogen being due 
to dissolution and to suggest strongly, as almost the only 
possible alternative that there must lx m atmospheric nitrogen 
some constituent heavier than true nitrogen 

At that poml the question arose What was the evidence that 
all thi so called nitrogen of the atmosjihere w u, of one quality ? 
And I remcmler I Hunk it was about this time hut year, or a 
little earlier putting the question to my colleague Prof Dewar 
Ills answer was that he doulKcd whether anything material had 
been done upon the matter since the time of Cavendish, and 
that f had lietler refer to Cavendish s original paper That 
advice 1 cpuckly f illowed and I was rather surprised to find that 
Cvvendisn had himself put this question quite as sharply as I 
could put it I ranslated from the old fashioned phraseology 
connected with the theory of phlogiston, his question was 
whether the inert ingredient of the air is redly all of one kind , 

I whether all the nitrogen of the air is really the same as the nitro¬ 
gen of mtix Cavendish not only asked himself this question, 
but he endeavoured to answer it by an appeal to experiment 
I should like to show you Cwendishs experiment in some- 
! thing like its nngmd form He inverted a U lube filled with 
mercury, the ltgs standing in two separate mercury cups He 
then passed up, so as to stand above the mercury, a mixture of 
nitrogen, ur of air, and oxygen and be caused an tleclnc 
current from a frictional electrical machine like the one I have 
before mr to pass from the mercury in the one leg to the mercury 
in the other giving sparks across the intervening column of air 
I do not prr pose to use a frictional machine to night, but I will 
substitute for it one giving electricity of the same quality of the 
construction introduced by Mr Wimshurst, of which we have a 
fine specimen in the Institution It stands just outside the door 
of the theatre, and will supply an electric current along insulated 
wires, leading to the mercury cups , and, if we are successful, we 
shall cause sparks to pas* through the small length of air included 
above the columns of mercury There they are, and after a 
little time you will notice that the mercury rues, indicating that 
the gas is sensibly absorbed under the influence of the sparks 
and of a piece of potash floating on the mercury It was by 
that means that Cavendish established his great discovery of the 
nature of the inert ingredient in the atmosphere, winch wc now 
call nitrogen , and, as I have said, Cavendish himself proposed 
the question, as distinctly as we can do, Is this inert ingredient 
all of one kind ? and he proceeded to test that question He 
found, after days and weeks of protracted experiment, that, for 
the moot part, the nitrogen of the atmosphere absorbed m this 
manner, was converted into nitrous acid, but that there was a 
small residue remaining after prolonged treatment with sparks, 
and a final absorption of the residual oxygen That readue 
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amounted to about part of the nitrogen taken , and Cavendish 
draws the conclusion that if there lie more than one inert in 
gradient in the atmosphere, at any rate the second ingredient is 
not contained to a greater extent than 1 ) l part 

I must not wait too long over the experiment Mr Gordon 
tells me that a certain amount of contraction has already 
occurred , and if we project the II upon the screen, we shall 
be able to verify the fact It is only a question of time for the 
greater part of the gas to be taken up, as we have proved hy 
preliminary experiments 

In what I have to say from this iximt onwards, I must be 
understood as speaking as much on behalf of l’rof Ramsay as 
for myself At the first the work w hich we did was to a certain 
extent independent Afterwards we worked in concert, and 
all that we have published in our joint names must he regarded 
as being equally the work of both of us But, of course, Prof 
Ramsay must not be held responsible for any chemical blunder 
into which I may stumble to night 

By his work and by mine the heavier ingredient in atmo 
spheric nitrogen which was the origin of the elise repaney 
in the densities has been isolated and we ha\e given it 
the name of “argon’ lor this purpose we may use the 
original method of ( avcndish, with the advantages of modern 
appliances We can procure m ire powerful electric sparks 
than any which Cavendish could command by the use of the 
ordinary Ruhmkorff coil stimulated hy a battery of Grove 
cells, and it is possible so to obtain evidence of the existence of 
argon 1 he oxidation of nitrogen by that method goes on pretty 
quickly If you put some ordinary air, or, better still, i mixture 
of air and oxygen, in a lulie in which clecirn spwks are made to 
fwss for a certain time, then in 1 Hiking through the tula, you 
observe the well known reddish nange fumes of the oxules of 
nitrogen I will not take up time in going through the expert 
ment, but wnll merely exhibit a tula, lireul) prepared (lniogi on 
screen) 

One can work more efficiently by employing the alternate tur 
nntsfrom dynamo machines which art now at ourommanil 
In this Institution we have the a hantage of a public supply 
and if I pass alternate currents origin itmg in Deptford through 
this Ruhmkorff coil which acts as what is now ctlletl a high 
potential transformer ’ and allow sperks frum the secondary to 
pawin an inverted lest tube between jilatmum [mints, we shall 
be able to show in a comjjartlivtly short time a pre ttx rapid lb 
sorption of the gases The electric uirrcnt is led into the w orking 
chamber through bent glass tubts containing mercury, and pro 
sided at their inner extremities with platinum [mints In this 
arrangement we avoid the nsk, whuh would otherwise be serious, 
of a fracture just when we least desired it I now start the 
sparks by switching on the Ruhmkorff to the alternate current 
supply , and, if you will take note of the lexel of the liquid 
representing the quantity of mixed gases included, I think you 
will see after, perhaps, a quarter of an hour that the liquid nis 
very appreciably risen, owing to the union of the nitrogen and the 
oxygen gases under the influence of the electrical discharge and 
subsequent absorption of the resulting comp Kind by the alkaline 
liquid with which the gas space is enclosed 

By means of this little apparatus, which is very convenient for 
operations upon a moderate scale such os for analyses of 
“ nitrogen ” for the amount of argon that it may contain we 
are able to get an absorption of about 80 cubic centimetres per 
hour) or about 4 inches along this test tula, when all is going 
well In order, however, to obtain the isolation of argon on 
any considerable scale by means of the oxygen method, we must 
employ an apparatus still more enlarges The isolation of 
argon requires the removal of nitrogen, and, indeed, of very 
large quantities of nit rages, for, as it appears, the proportion 
of argon contained in atmospheric nitrogen is only about i per 
cent, so that for every litre of argon that you wish to get you 
must eat up some hundred litres of nitrogen That,, however, 
can be done upon an adequate scale by calling to our aid the 
powerful electric discharge ndw obtainable by means of the 
alternate current supply and high potential transformers 

In what 1 have done upon this subject I have had the ad* 
vantage of the advice of Mr Crookes, who some years ago 
drew special attention to the electric discharge or flame, and 
•bowed that many of its properties depended upon the fact tftit 
tt had the power of causing, upon a very considerable scale, a 
combination of the nitrogen and the oxygen of the air in which 

I had first thought of showing In the lecture room the actual 
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apparatus which I have employed for the concent ration of argon , 
but the difficulty is th it is the apparatus has to lie used, the 
working porta are aim ist invisilile, and I cami t j the conclusion 
that it would really lie m re instructive as well os more con 
vement to show thi jrnts isolated, a very little tfl irt of unagina 
tion being then all that is required in order to reconstruct in the 
mind the actual arrangenienls employed 

hirst, ax to the electric arc or flame itself Wc have here a 
transformer made by 1 it e and Hams It is not the one that I 
hive used in practice but it is 1 on vement for certain purposes, 
and it can lie connected by me ins of a switch with the alternate 
currents of 100 lofts furnished by the Supply ( ompany The 
platinum terminals that ji it set here ire modelled exactly upon 
the [ilan of those which havL liecn employed in practice I may 
say a word or two on thL questu n of mounting 1 he terminals 
requin to be very missive 11 account of the htat evolved In 
this case they consist of ] I itinum wire doubled upon itself six 
times The pin!mums are c ntiru 1 by iron wires gnng through 
glass tubes, and attached at the ends to the copper Itads 1 or 
better security, the tulas themselves are stopped at the lower 
ends with corks and eharged with water, the dtlv enttge being that, 
when the whole arrangement is fitted by means ol in mdia 
ruMier stopper into a closed vessel, you have a witness that, as 
long as the water remains in |a>sition, no leak can have occurred 
through the insulating tulxs conveying the clictrodcS 

Now, if we switch on the current and approximate the taunts 
sufficiently we get the electric flame Hierc you have ft It 
is, at present showing a certain amount f soda That in time 
| would burn off \fter iht arc has onci been sliuck the 
platinums can lie separated and then you halt two tongues ol 
j fire ascending almost independently of one another but meeting 
liaise Under the influence of such n flame the oxygen ai el 
[ the nitrogen of the air e nnbine at 1 reasonable rate and in this 
way the nitrogen is got ml of It is n iw 1 nix a question of 
I losing up the gisinaclixcd x|»< e, where the argon n ncentrated 
by the combustion of thi nitrogen can la. collected But there 
1 ire difficulties t> be entc untered here One cannot well usi 
anything Imt 1 glass vessel There is hirelly nny metal available 
I that will withstand the action if strong caustu alkali and of the 
nitrous fumes resulting from the flame One is practically 
| limited to glass The glass vessel employed is a large flask with 
a single neck, ibwit half full of caustic alkali The electrodes 
art earned through the neck by means of an India rubber bung 
provided also with lulies for Itacbng in the gas The electnc 
flame is situated it a distance of only about half an nuh above 
the caustic alkali I11 Ilia! way an eftuient circulation is eslal 
hxhed the fact gases as they nsc from the flame stnki the toj 
and then as they eoine round again in the course 1 f the circula 
tion they jxiss sufficiently d rse to the ciustic alkali to ensure 111 
adequate removal of the nitr >us fumes 

Inert is another point to be mentioned It is necessary n 
ketp iht vessel tool otherwise the heat would soc n rise to such 
' a point th it there would la. txcessivt gtneraiicn rf steam, an I 
1 then the operation wuulcl mine to a standstill In order l> 
meet this difficulty the upper part of Iht iixsel is provided with 
a water jackit in which a circulation can lx. established \ > 
d jubt the glass is severely treated Imt it seems to stand It in 1 
fairly amnble manner 

By means of an arrangement of this kind taking nearly three 
horse power from the eicctne supply, it is jaissible to consume 
nitrogen at a reasonable rate Ihe transformers actually use 1 
are the Hedgehog transformers of Mr Swinburne, intended 
to transform from 100 volts to 2400 volts By Mr Swinburne s 
idvice I have used t*ro such the fine wires being jn senes s > 
as to accumulate the clpctncal potential and the thftk wires irf 
parallel Ihe rate at which the mixed gases are absorbed is 
aliout seven lures per h mr and the ajiparatus when once 
fairly started works very well aa a rule going for many hours 
without attention At times the arc has a trick of going out 
and it then requires to be restarted by approximating the 
platinums We have already worked fouitcrn hours on end 
and by the aid of ont or two automatu appliances it would, I 
think, be possible to continue operations day and night 

The gases air and oxygen in about equal proportions are 
mixed in a large gashotder, and are fed in automatically as re 
required Ihe argon gradually accumulates and when it is 
desired to atop operations the supply of nitrogen is cut off, and 
only pure oxygen allowed admittance In this way the re mam mg 
nitrogen is consumed, so that, finally, the working vessel ts 
charged with a mixture of argon and oxygen only, trom which 



W NATURE [June 13, 1895 


Ou. iv (amoved by ordinary well known chemical method* mainly of the nitride of magnesium Of come, if there is any 
1 miy mention that at the ck* of the operation, when the oxygen present it ha* the preference, and the ordinary white 
nitrogen i» all gone the arc change* it* appearance, and become* oxide of magnesium is formed 

if a brilliant bine tol< ur The gas thus isolated is proved to be inert by the very fact of 

I hue Mid enough about this method, and I must now pas* it* isolation It refuse* to combine under circumstances in 
>n to the illemative method which ha* been very successful in which nitrogen, itself always considered very inert, does 
I rof Ramsay's hands that of abaorhtng nitrogen by means of combine—both in the case of the oxygen treatment and in the 
red hot magnesium By the kindness of Prof Ramsay and Mr case of the magnesium treatment, and these facts are, perhaps, 
Matthew* huawstant we have here thefullsealeapparatus before almost enough to justify the name which we have suggested for it 
us almost exactly as they use it On the left there is a reservoir But, in addition to this, it has been proved to be inert under a 
if nitrogen derived from air by the simple removal of oxygen considerable sanely of other conditions such as might have been 
rhe gas is then dned Here it is bubbled through sulphuric acid expected to tempt it into combination I will not recapitulate 
It then ]muses through a long tube made of hard glass and all the experiments which have been tned almost entirely 
charged with magnesium to the form of thin turnings Dunng by Prof Ramsaj to induce the gas to combine Hitherto, 
the passage of the gas over the magnesium at a bright red in our hands it has not done so, and I may mention that 
heat, the nitrogen is absorbed in a greater degree, and the recently since the publication of the abstract of our paper read 
gas which finally passes through is immensely richer in argon before the Royal Society, argon has been submitted to the action 
than that which first enters the hot tube At the present of titanium at a red heat, titanium being a metal having a great 
time y iu see a tolerably rapid bubbling on the left indicative affinity for nitrogen and that argon has resisted the temptation 
of the flow of atmospheric nitrogen into the combustion to which nitrogen succumbs We never has e asserted, and we 
furnace whereas on the right, the outflow is eery much slower do not now assert, that argon can under no circumstances be got 
Care must be taken to prevent the heat rising to such a poult to combine That would, indeed be a rash assertion for any 
as to soften the glass The concentrated argon is collected in a one to venture upon and only within the last few weeks there 
second gas holder, and afterwards submitted to further treat has been a most interesting announcement by M Berthelot, of 
ment 1 he apparatus employed by Prof Ramsay in the sub Pans, that under the action of the silent electric dischaige, 
sequent treatment is exhibited in the diagram and is very argon can be abaoriied when treated m contact with the vapour 

effective for its purpose, but I am afnud that the details of it ofTjenane Such a statement, coming from so great an authority, 

would not readily be followed from any expUnalu n that I could commands our attention, and if we accept the conclusions, as I 
give in the time at my disposal The principle consists in the suppose we must do it will follow that argon has, under those 
circulation of the mixture of mtrogui and argon over hot circumstances combined 

magnesium, the gas being made to pass round and round until Argon is rather freely soluble in water 1 hat is a thing that 

the nitrogen is effectively removed from it At the end that troubled u* at first in frying to isolate the gas, because, when 

operation as in Ihe i use of the oxygen method proceeds some one was dealing with very small quantities, it seemed to be 
what slowly When the greater part of the nitrogen is gone always disappearing In trying to accumulate it we made no 
the remainder seems to be unwilling to follow, and it requires progress After a sufficient quantity had been prepared special 
somewhat protracted treatment in order to be sure that the experiment* were made on the solubility of argon in water It 
nitrogen has wholly disappeared When I say wholly dis has been found that argon, prepared both by the magnesium 
appeared that perhapb would be loo much to say m any method and by the oxygen method has aliout the same solubility 
case What we can say is that the spectrum test is adequate m water as oxygen some two and a half times the solubility of 
to show the presence, or at any rate lo show the addition, of nitrogen This suggests, what has been verified by experiment 
about l| per tent of nitrogen to argon as pure as we can that the dissolved cases of water should contain a larger pro 
get it, so that il is fair to argue that any nitrogen at that stage ixwtion of argon than does atmospheric nitrogen I have 
remaining in the argon is only a small fraction of li per cent here an apparatus of a somewhat rough description which I 
I should have liked at this point to be able to give advice as have employed in experiments of this kind The boiler 
to which of the two methods—the oxygen method or the employed consists of an old oil can The water is supplied to it 
magneuum method is the easier and the more to be recom and drawn from it by coaxial tubes of metal The incoming cold 
mended , but I confess that I am quite at a loss to do so One water flows through the outer annulus between the two lubes 
difficulty in the comparison arises from the fact that they have The outgoing hot water passes through the inner tube, which 
been in different hands As far as I can estimate, the quantities ends in the interior of the vessel at a higher level By means of 
of nitrogen eaten up in a given time are not very different In this arrangement the heat of the water which has done its work 
that respect, perhaps the magneuum method has some id van is passed on to the incoming water not yet in operation, and in 

tage, but, on the other hand, it may be said that the magnesium that way a limited amount of heat is made to brum up to the 
process requires -i much closer supervision, so that, perhaps, boil a very much larger quantity of water than would otherwise 
fourteen hours of the oxygen method may not unfairly compare be possible the greater port of the dissolved gases being liberated 
with eight hours or so of the magnesium method In practice a at the same time These are collected in the ordinary way 
great deal would depend upon whether in any particular labors What you see m this flask is dissolved air collected out of 
tory alternate currents are available from a public supply If water in the course of the last three or four hours Such gas, 
rhe alternate currents are at hand, I think it may probably be when treated as if it were atmospheric nitrogen, that is to say 
the case that the oxygen method t* the easier, but, otherwise, after removal of the oxygen and minor impurities, is found to be 
the magneuum method would,probably be preferred especially decidedly heavier than atmospheric nitrogen to such on extent 
by chemists who are familiar with operations conducted m red as to indicate that the proportion of argon contained is about 
hot tubes. double II is obvious, therefore, that the dissolved gases of 

I have here another experiment Ulustrative of the reaction water form a convenient source of argon, by which some of the 
between magnesium and nitrogen Two rods of that metal are labour of separation from air is obviated Dunng the last fine 
suitably mounted m an atmosphere of nitrogen, so arranged that weeks I have been supplied from Manchester by Mr Macdougall, 
we can bring them into contact and cause an electric arc to form who has interested himself in this matter, with a quantity of 
between them Under the action of the heat of the electric arc the dissolved gases obtained from the condenung water of his steam 
nitrogen will cumbtne with the magneuum, and if we had time to engine 

carry out the experiment we could demonstrate a rapid absorption As to the spectrum, we have been indebted from the first to 
of nitrogen by this method When the experiment was first tned, I Mr Crookes, and he has been good enough tonight to bn tv 
had hoped that it might be poouble, by the aid of electricity, to some tubes which he wdl operate, and which will snow you at 
start the action so effectively that the msgneuum would continue to ill events the light of the electric dtseturge in ergon I cannot 
bum independently under its own developed heat in the atmo show you the spectrum of argon, for unfortunately the amount of 
sphere of nitrogen I'orubly, on a larger scale, something of this light from a vacuum tube is not sufficient for the projection of 
sort might succeed, but l bring it forward here only as an Ulustra us spectrum Under some dreumstaree* the light it red, and 
two We tut* on the electric current, and bring the magneuum* under other circumstance* it is blue Of course when these 
together You set a brilliant green light, indicating the vapor hghts are examined with the spectroeeope—and they have been 
nation of the magneuum Under the influence of the heat the examined by Mr Crookes with great care—the diflerences in the 
magnesium bums, and there is collected in the glass vessel a colour of the light translate themselves into diflerent group* of 
certain amount of brownish looking powder which coausts spectrum lines We hare before u* Mr Crookes’ imp, showing 
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the two spectra noon a Tory luge wale The upper is the apec enerer of motion u trunlational and from that it would eeem 
tram of the blue light, the lower b the ipectrum c» the rad light, to follow by arguments which however, I must not atop to 
and it will be leen that they differ very greatly Some line* are elaborate, that the gas must be of the kind called by chemists 
common to both t but a great many lines are teen only w the monatomic 

red, and others are aeen only ip the blue It is astonishing to I had intended 11 say s northing of Ihi iperation of 
notice what trifling changes in the conditions of the discharge determining the ratio of sptcitu. heats, hut turn will not allow 
hong about such extensive alterations m the spectrum The result is, no diult scry awkward Indeed I have 

One question of great importance upon which the spectrum seen some indications lhit the anomalous properties of argon 

throws fight is, Is the argon denied by the oxygen method are brought as a kind of accusation against us But we had the 

really the same aa the argon denved by the magnesium method ? very best intentions in the mitter The flu ts were too much 

By Mr Crookes kindness I have had an opportunity of examm for us, and all we cm 1 r wish apilegtse f r curselves and 
ing the spectra of the two gases side by side and such examina fir the gas Several questions mayle isked upon which I 
turn as I could make revealed no difference whatever in the two should like to say a » r 1 r Iw > if you will allow me to 
spectra from whuh, I suppose, we msy conclude either that the detain you a little longer The first juestion (I do not know 

gases are absolutely the aame or if they are not the same that whether I need ask it) is line we Lit hild of a new gas at 

at any rate the ingredients by which they differ cannot be present all? I had thought ihat that might lie jxissed over but 

in more than a small proportion in either of them only this morning 1 read in a technical j nirnal the suggestion 

My own observations upon the spectrum have been made that argon was our II friend nitrous ixide Nitrous 

principally at atmospheric pressure In the ordinary process oxide has roughly the lensity of argsn but that as tar as 1 

of sparking, the pressure is atmospheric and, if we wish lo can see is the only point of resemblance Ictween them 
look at the spectrum we have nothing more to do than to Well, supposing that there is a new gas whi h I will not stop 

include a jar in the circuit and put a direct vision prism t j the 11 discuss, because I think the spectrum at ne would be enough 

eye At my request, Prof Schuster examined some tubes con to {move it, the next questi in that may be asked is Is t in the 
taming argon at atmospheric pressure prepared by the oxygen atmosphere? This matter naturally engaged out earnest atten 
method, and I have here a diagram of a characteristic group tion at on early stage of the inquiry I will only indicate in i 

He also placed upon the sketch some of the lines of tine few words the arguments which seem I > us t > show that thi 

which were very convenient as directing me exactly where to answer must lie in the affirmative 

look (See fig i 1 In the first place if argon lie not in the etinosphert, the 

original discrepancy if densities which formed the 
starting point rf the investigation remains unex 
plained and the discoveiy f the new gas has been 
made upon a false clue 1 nssing over that we have 
the evidence from the blank experiments in which 
nitrogen originally derived from chemical sources 
is tretted either with oxygen or with magnesium, 
exactly as atmospheric nitrogen is treated If we 
use atmospheric nitre gen we get a certain propor 
tion of argon about I per cent If we treat 
chemical nitrogen in the sime way wq get, I will 
not say absolutely nothing 1 ut a mere fraction of 
what we should get had atmos|henc nitrogen been 
the subject Y ni may ask why do we get any 
fraction at all from chemical nitrogen? It is not 
difficult to explain the small residue because in the 
manipulation ot the cases large quantities of water 
are used and is I have already explained water 
dwsolvcs argon somewhat freely In the processes 
of manipulation sime e f the argon will come out I 
solution and it remains after all the nitrogen has 
been consumed 



Within the last few days Mr Cr kes has charged a null 
ometer with argon When held in the light from the electric 
lamp the vanes revolve rapidly Arg n is anomalous in many 
respects hut not you see in this 
Next as ti the density of argon I rtf Hamsay has made 
numerous and careful observatimv upm the density of the 
gas prepared by the magnesium tnelhexl, and he finds a density 
of about 19 9 as compared with hydr gen Lqually satisfactory 

observations upon the gas denved by the oxygen method have 
not yet been made, but there is no re eson to suppose that the 
density is different, such numbers as 19 7 having been obtained 
One of the most interesting matters in connection with argon 
however, is what is known as the ratio of the specific heats I 
must not stay to elaborate the questions involved, but it will be 
known to many who hear me that the velocity of sound in a gas 
depends upon the ratio of Jjvo specific heatt—the specific heat 
of the gas measured at constant pressure and the specific heat 
measured at constant volume If we know the density of a gas 
and alao the velocity of sound m it, we are in a position to infer 
this ratio of specific heats , and by means of this method, Prof 
Ramsay has determined the ratio in the case of argon, amvmg 
at the very remarkable result that the ratio of specific heats is 
represented by the number 1 6$, approaching vary closely to the 
theoretical limit, 1 67 The number 1 67 would indicate that 
the gas has no energy except energy of translation of its 
molecules If there is any other energy than that, it would 
show itself by this number dropping below 1 67 Ordinary fates, 
oxygen, nitrogen, hydrogen, Ac , do drop below, giving the man 
her 1 4. Other gases drop lower still ”lf the ratio of specific 
heats is 1 65, practically I <7, we may infer then that the whole 
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Another wholly distinct argument is f undid upon thi method 
of diffusion introduced by (•raham ( rahim showed that if 
you pass gas along porous tube* you alter the composition, n 
the gas re x mixture The lighter conitiluentv go more readily 
through thi {lores than do the heavier inis The experiment 
takes this firm A number < f tobacco pipes 1 ight in the actual 
amngemenl are joined together in senes with indmrubber 
junctions and they are put in a space in whu h 1 vaiuum can be 
mode, so that the space utside the perous pipes is racuous or 
approximately so Through the pipes or Unary air is led 
| (jne end may be regarded as open to the atmosphere The 
other end is connccteel with an aspirator so re ranged that the 
gas collected is only some i per tent of that whuh leaks through 
the porosities 1 he case is like that of an Australian nver drying 
up almost to nothing in the course of its flow Well, if we 
treat air m that way collecting < jjly the small residue which is 
less willing than the remainder to penetrate the porous walls 
and then prepare nitrogen from it by removal of oxygen and 
moisture we obtain a (,as heavier than atm isphenc nitrogen, s 
result which prove* that the ordinary nitrogen of the atmosphere 
is not a angle body, but is capable of being divided into parts 
by so simple an agent as the tobacco pipe 
If it be admitted that the gas is in the atmosphere the further 


question anses as to its nature 

At this point I would wish to say a word of explanation 
Neither in our original announcement at Oxford nor at any 
time uace, until January 31, did we utter a word suggesting that 
argon was an element, and it was only after the experiments 
upon the specific beats that we thought that we had sufficient to 
go upon m order to make any such suggestion m public I will 
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1 t must that tint i been at ion u abaolutely conclusivi It n 
irtunly strong evidence But the subject a difficult, and one 
tint has given rue to some difference of opinion among phyu 
rut* At any rati this property distinguishes argon viry sharply 
trim all the Ordinary gases 

One question whuh occurred to pa at the earliest stage of the 
nquiry as soon ts we knew that the density was not \ery dif 
Cerent from at was the question o i whether possibly, argon 
tould be a more c indorsed form of nitrogen, denoted chemically 
I y the symbol N, There seem to be several difficulties m the 
way of this supposition Would such a constitution lie con 
sistent with the ratu of specific heats (I 65)? That seems 
extremely doubtful Another question is ten the density lie 
really as high as 21 the number required on the supposition of 
N,? As to this matter Prof Ramsay has repeated his measure 
menta of density ind he finds that he cannot get esen so high as 
20 To suppose that the density of argon |s really 21 and that 
it appears to be 20 in consequence of nitrogen still mixed with 
it would be to suppose a contamination with nitrogen nut of all 
| roportion ti what is pmlaMc It would mean sime 14 per 
eent of nitrogen whereas it seems that fiom 14 to 2 per cent 
is easily enough detected by the spectroscope Another ques 
tion that may lie asked is Would N, require so much cnobng to 
condense it as argon requires ? 

There is me matter on which I woul I like to sa) * w rd 
the questnn as t > whit N, would be like it we had it? 1 here 
seems t be a great discrt]xinry of otnni ns hime high 
authorities ami lie whom must be Included I see the celebrated 
Mcndclecf consider that N, wmld lie an excel bonnily stable 
lmdy, but most of the chemists with whi m I nut ei nsulted 
are of r pinion that \, w/ uld Ik explosive >r at my rati xbv > 
lutely unstal li 1 hat is a question which may be left for the 
future to den It We must ni t attempt to put these matters too 
poutively I he hilanre if esitU.net still setms t> Ik against 
the suppositi n thil argi n is \, I ut for my part I do not wish 
to dogmatise 

A few weeks ago we hnd an eloquent lecture from Prof 
KUeker n the life and w irk uf the illustrious Helmholtz It 
will be known In many that during the last few months of his 
life Ilelmh >lt/ lay prostrate in a semi paralysed rtndilirn 
forgetful f many things but still retaining a keen interest in 
science V me little while after his death we hail a letter from 
his widow in which shi descnlKd how interested he had been 
tn our preliminary announcement at Oxford upi n this subject 
and how he desired the account if it to lie read lo him over 
again He ad led the remark I always thought that there 
muat be something more in the atmosphere 


a srherhosi op it pkoor or ihp 
Mr 7 roRK (. on s r itu no v or 

S41L AVS PINO S 1 

'THh hypothesis that the rings f Satum are composed of an 1 
immense multitude if comparatively small bodies re | 
solving around Satum in circular orbits has lieen firmly 
established since the jmblicati m of Maxwell s classical paper in 1 
row The grounds on whnh the hypothesis is based are too , 
well known ti require special mention All the observed | 
lhenomenaof the rings arc naturally and completely explained by | 
t, and mathematical investigation shows that a solid or fluid nng 
could not exist under thi circumstances in which the actual nng 
11 placed 

The spectroscopic proof which Prof Keeler hat recently 
obtained of the met corn constitution of the nng, 11 of interest 
became it is the first dirttt proof of the correct nest of the 
accepted hypothesis and because it illustrates in a very beauttfiil 
manner the fruitfulness of Dopplers pnnciple, and the value of 
the spertitoerope as an instrument for the measurement of 
celestial motions 

Since the relative velocities of different parts of the nns 
would be eaKntially different under the two hypotheses of rigid 
structure and meteoric constitution, it is possible to distinguish 
between these hypotheses by measunngthe motion of different 
ports of the nng in the line of sight The only difficulty is to 
hnd a method so delicate that the very small differences of 
velocity in question may not he masked by instrumental errors 
Success in visual observations of the spectrum is hardly to be 
expected 

1 Atrtdgsd from a paper I > 1 ruf James K Keeler m yhg Aitrt/k)tK*i 
/MirM/forMs) fjv 
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After a number of attempts, Prof Keeler obtained two fine 
photographs of the lower spectrum of baturn on April 9 and to 
of the present year The exposure in each case was two hours, 
and the image of the planet was kept very accurately central on 
the slit plate After the exposure the spectrum of the Moon 
wav photographed on each side of the spectrum of Satum, and 
nearly in contact with it Each part of the lunar spectrum has 
a width of about one millimetre, which is also nearly the 
extreme width of the planetary spectrum On both sides of the 
spectrum of the ball of the planet are the narrow spectra of the 
am>c of the nng The length of the spectrum from i to D is 33 
millimetres 

These photcwnqihs not only show very clearly the relative 
displacement if the lines in the spectrum of the nng, due to the 
opposite motions of the onset, but exhibit another peculiarity, 
which is of vptcial importance in connection with the subject of 
the pnwnt papir The planetary hues are strongly inclined, in 
consequence if the rotation of the hall, but the bites in the 
sjiectra of thL anse do ni t follow the direction of the lines in the 
ttntnl sjiectrum thiy tre nearly parallel to the lines of the 





comparison spectrum, and, in fact, u compared with the lines of 
the Ball, have a slight tendency to incline in the opposite dtrec 
non Hence the outer ends of these lines are las displaced 
than the inner ends Now it is evident that if the nng rotated as 
a whole the velocity of the outer edge would exceed that of the 
inner edge, and the lutes of the anae would be inclined in the 
same direction as those of the ball of the planet If, on the 
other hand, the nng is an aggregation of satellites revolvug 
sround Satum, the velocity would be greatest at the inner edge, 
and the inclination of lines in the spectra of the aw wouldbe 
reversed The photographs are therefore a direct proof of the 
approximate correctness of the latter supposition 
It is interesting to determine the form of a Une in the spectrum 
of Satum when the slit a in the major axis of the nng, on the 
assumption that the planet rotates as a solid body, ana that the 
nng a a swarm of particles revolving in circular orfatU accord 
tng to Keplers third law At present the motion of the system 
as • whole a neglected The upper part of Fig 1 represent! 
the image of Satum on the slit of the spectnacope (the scale 
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it Allegheny), 
if the figure r 


and the 


above it applies to the instrument used 
narrow horizontal line in the lower part of the 
an un di splaced lute in the spectrum, or solar line 

By Doppler's principle, the displacement of any point on this 
line is proportional to the velocity in the line of sight The in 
chnaboo of the planetary hne to the solar hoe can be expressed 
by a simple formula It is also possible to determine the form 
of a line m the spectrum of the ring regarded as a collection of 
satellites, by the application of Kepler’s third law With the 
computed motions of different parts of the system the dotted 
curves in the figure were plotted tor the ordinates how 
ever, twice the calculated values were taken, since the dis 
placement of a line, due to motion in the line of sight is 
doubled in the case of a body which shines by reflected and not 
by inherent light, provided (at in this uae) the Sun and the 
Forth are in sensibly the same directi in from the body The 
planetary line is drawn to the same scale and the heavy lines 
In the figure represent accurately the aspect of a line in the 
spectrum of Saturn, with the slit in the axis of the ring as 
photographed with a spectroscope haring about three times the 
dispersion of the instrument used by I rof Keeler 

The width of slit used is also re( resented in the figure 

If the whole system has a motion m the line of sight the 
lines in the figure will be displaced towards the top or the I 
Inttom as the case may be liut their relative positions will nit 
be altered 

It is evident that in making a ph t igraph of this kind the 
image must be kept very accurately in the same position on the I 
slit plate, as otherwise the form oflhe lines shown in thi figure ' 
would be lost by the superposition f points having different 1 
velocities The second plate was made with special care and 
as the air was steadier than on the first occasion, the defimti >n 
is on the whole somewhat better than that of plate I alth ugh 
the difference is not great On both plates the aspect of the 
spectrum is closely in accordance with that indicated liy theory 
and represented in the figure Iht | lanetary lmes are inclined 
from y to 4°, ami the lines in the s| e« tra of the ansm have the 
appearance already described 

If the ring revolved as a wh ile the displacement of lints in 
Us spectrum would follow the same law as fir a rotating S| here 
that is, the lines woukl be straight an 1 inclined their direttion 
passing through the origin If the ring re tated in the jienod 
of its mean radius, a glance at the figure shows that the lines 
would practically be continuitl ins cf the planttary lines Such 
an aspect of the hnes as this would 11 recognisable on the 
photographs at a glance 

It will be seen from the foregoing considerations that the 
photographs prove not only that tne vil irity of the inner edge of 
Saturn s ring exceeds the velocity of the outer edge, but that 
within the limits of error of the method the relative vtloi dies at 
different parts are such as to satisfy ke| Itr s third law 

Besides (1) the proof of the meteoru cinstitutton of the rings 
explained above each hne of the ph 1 graphs gives (3) the 
period of rotation of the planet, (3) the mean pendB of the rings 
(4) the motion of the whole system in the line of sight 1 rof 
Keeler has measured a number of lines n each plate, and com 
jwred the results with the computed viluts of the corresponding 


1 he results for (3) and (3) from both (holographs are 
(3) Velocity of limb = 10 3 ± o 4 kilometres 
(3) Mean velocity of ring = 18 o ± o 3 kilometres 
the computed values being 10 39 and 18 78 kilometres res pec 
lively 

Prof Keeler has not yet determined from his photographs the 
motion of the whole system in the line of sight 


Cambkioob —Mr T J I Bromwich Scholar of St John * 
College, u the Senior Wrangler of the year There are thirty 
Wranglers, of whom St John s furnishes ten, and Trinity ex 
One lady only is among the Wranglers namely Miss N A L 
Thnng, of Newnham, who is placed twenty thud in the list 
The Tyson Medal for Astronomy is awarded to Mr A Y C 
Campbell, of Tnrnty 

Sir Bdw«rd Maunde Thompaon K C.B , baa been appointed 
the first Sandars Reader in Bibliography lor the year 1895 6 
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The Board of Miners of the Arnold l.emUnl rg Student 
ship give notice that a Stu lentship on this Foun htion anil be 
offered for competition in 1896 The competiU in will he open 
to men and women wh hive obtained honours in Part I or 
Part II of the Natunl Sciences Trip >s and whose first term of 
residence was not earlier than the Michaelmas term of 1890 
I he Studentship will tic awuded to the writer if the best essay 
on one of the six sutjerts printed below The essays meat b 
sent before October 1 1876 t Dr Sidgwick, Newnham College, 
Cambridge The Stu lentshij will be of the value of nearly 
£90 It will be tenable for one year only but subject to no 
conditions of tenure 

Subjects ‘A statement if the physicists working con 
cepttons ’ of Matter and M lion together with a discussion of 
the philosophical questions ti whith thty give nsc A enti 
turn of the diverse views that hive prevailed frim the time of 
Newton onwards as to the c nccivabibty or otherwise of Actto itt 
dtstam ‘ Acnticil cximiniti n of the d x trines of \ S Mill 
concerning theground of In luction and the Meth xtsof Inductive 
Inquiry The limits ini relations of mechinical and telei 
1 Jgical explanations of n ilural phenomena A brief historical 
account and a critical cvimin ill m of the views which make thi 
phenomena of life dqiendint in the existence of a special vital 
(mnciple Natural S lc lion r msidered as 1 special example 
of the general principle of 1 v ilution 

Wiih the view of encouraging University Ixtensi n students 
to take up systematic causes of study the I oca! I ximmations 
and Lectures Syndics have remodelled their scheme of Local 
Lectures Certificates, and haVL made several other changes of 
importance 1 he certihcites are now arranged s> as to form 
successive steps in a lari ler of continuous work lieginning with 
theTermiml ( ertiheate f>r one terms wirk passing through 
the Sessional Certificate fin year s w irk to the \ ice Chancel 
1 r s Certificate if Systematic Study f >r f mr years work There 
is also an affiliation Certificate obtainable only at centres 
affiliated to the University This certificate is accepted by the 
Llucation Department as qualify ing a person to be recognised 
as an assistant Itachcr 1 nis system ts thus adapted to the 
needs ( f persons wh merely desire a general acquaintance with 
the subjects taught as well as to students who art anxious t 
make a mirt thoough study f them 


Tup Technical Induration Board of the London County 
C ouncil will proceed in July next to award five of its valuable 
Sem >r C lunty Sch larships These schol irships which are 
reserved as a rule for y >ung men mil women under nineteen 
years of age are intended to enable promising and deserving 
students who w mid otherwise l e unable to afford the expense 

to gi through 1 three years course ‘ ”--- 

lechmtd Institute rf University re 

those candi kites whose parents are ir . _ 

diofarshipa not only give free tuition but 
‘ ' ring each of the years that the 

e womanly intended to encour 
of science, art, or technology, 
, r the promotion of studinln 

languages or other branches of education In 
the award, the B *rd takes mainly into account the record of 
each candidate s past career and distinctions and the evidence 
rs to ability, industry and good character which the candidate 
is able to supply At the same time it reserves the right to 
apply any examination test that it may think fit > ull particu 
lira may be obtained from the Secretary of the Board, at 13 
Spring Cardens, S W Candidates should send in their name* 
not later than June 39 

Thk summer assembly 01 the National Home Reading Union 
will be held at Leamington Spa, from Saturday June 29, to 
Monday, July 8 Lectures will be given by Major Leonard 
**- MP on “ The National andlnternatumal Adw 


money payment of £60 during taefi of the years that the 

scholarship is tend le Ihey are- 

age the pursuit of some branch oi 


£400 a year The s< 


Darwin MP on “ The National andlnternatumal Advantages 
of the Study of Geography Sir Robert Ball, on "Comets’ 
Mr II \ule Oldham on * The Discovery Of America”, Mr 

L * Marr on " The Geology of the District , Mr C h 
tt bllMt, on " Interesting Problems in Botany, suggested by 
the Flora of the District There wtt) also be a conference on 
The Wider Lducatton, ’ at which the chair will lie taken by 
Dr Hill, Master of Downing College, Cambridge Addressee 
will be given by Mim Moody, Dr R D Roberts, a represent 
ative of the Oxford Delegacy for University Extension, Mr T 
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C H rtf ill, Mr J L Jliwer (Secretary Recreative Lvening 
Sch j N Vssoeiafron) and other speakers. Excureioos will be 
m 1 It t a number of places m the district, and Profe W Ridge 
way and T McKenny Hughe*, Mr J G Man, Mr Scott EUlot, 
in 1 others will accompany the excunoo* far the purpose of ex 
I laming the archaeology geology, and botany of the place* 
i isited 

Mr CJ Fori n Mathematical Master at Bolton ( rarnmar 
Sth*l ha* been appointed lecturer in Mathematic* at the 
I lymouth Techini a) School* 

Thk textile deportment of the Yorluhue College at Leed* has 
yurt betn added to In the opening of a museum which is In con 
tain a complete collection of woven (ample* and models of 
weaving machinery The building ha* cost the Clothworkers 
Company £yooo and they will to the extent of £1200, 
lefiay the cost of equipping the museum The opening cere 
many w*» performed by Mr Sidney Wilson Master if the 
Cfothworkin, assisted by Mr J F Home, his senior warden, 
in 1 other members and ofheials Twenty years ag j the Cloth 
workers established the textile department of the c illege at 
the ci»t of ,£34000 mil they make an annual grant to it 
•f £2500 


SOCIETIES AND ACADEMIES 

Lonuox 

Chemical Society, Miyi6 -Mr A G Vernon llarcourt, 
l*resulent in the chair —The following papers were read — 
Rjeldahls raethtd fir the determination of nitrogen by B 
Dyer The author desrnl es an exhaustive senes of experiments 
made with the various mr difications of Rjeldahl * process in 
rder to ascertain their apf Iicability to organic nitrogen com 
pounds of different types Note on liquation in crystalline 
standard gold by 1 K Rose —Preparation of the aetiv e lactic 
acids am) the rotation of their metallic salt* in solution, by 1 
I urdie and J W Walker The optical activity of the metallic 
I ictates in aquet us «olution is in the opposite sense to that of 
the active aci l from which they are derived crycacopc deter 
minatuna made with the lithium and strontium lactates show 
that the rveemie firm is resolved into the two active inex in 
iqueous solution IKnvatives of succinyl and phthalyl dithiu 
carbimules, by A E Ihxon and R I Doran On heating sue 
cloyl or phthal) 1 chlorides w ith lead thiocyanate and dry lsenrenc 
succmyl or phthalyl dithincarbimule respectively, is formed a 
number of denvattves of these two substance* are deicnlied 
The action of nitrous acid f n dibromamhne C,H,BrBr NH, = 

1 4 2 by R Meldola in I E R Andrews The authors were 
unsuccessful in preparing a diazoxide from dibromamline under 
the conditions which yield these cominunds in the naphthalene 
senes in the present case a di t/oamido demative (_,H,Br, N, 
NH C,H,Br, via obtained A new modification of henrdoaa 
zone by H Ingle and II II Mann The unstable a bennlosarone 
corresponding to the Vn wn P worn end e is obtained together 
with atbenaiMiphenylhydr rtetrazone by the action of iodine on a 
mixture of bentalphenylhydrarone and sodium ethoxide — 
Affinity of weak bases by J Walker and L Aston —Substitu 
tion denvativea of urea and thiourea by A t Dixon The 
properties of a number of substituted urea* are described —Note 
on some reactions of ammonium salts by W K E Hodgkin son 
and N I Bellairs Fused ammonium nitrate and sulphate are 
readily attacked by many metals with evolution of ammonia 
other products such as hydrogen and sulphites also result m 
certain cases 

Zoological Society, May at —Lieut Colonel H H 
Godwin Austen, IRS V ice President in the chair —Dr R 
Rowdier Sharpe gave an account of the ornithological collection 
made by Dr Donaldson Smith during hit, recent expedition mto 
Somaliland and Gallaland Hie present sene* contained about 
500 specimens, which were referred to 182 species. Of these 
twelve were considered to be new to science —Mr G A 
Boulenger, IRS read a synopsis of the genera and species of 
apodal battachiun*, uid gave a description of a new genus and 
species proposed to lie called lUUlbphtwitatus —Lieut Colonel 
If H Godwin Austen IRS raid a list of the land molluscs 
of the Andaman and Nicobar group* of aland* in the Bay of 
Bengal, and gave descriptions of some new species, together 
with a complete account of the distribution of all the specie* in 
the various islands of thete two group* —A communication was 
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read from Dr J Anderson, F R S , containing the description 
of a new species of hedgehog from So m alila nd , which tie pro- 

r id to name Enntutus sciattn —A communication from Mr 
Lydckker contained notes on the structure and habits of the 
sea otter (Latax htiru) —A communication was read from Dr 
B C A Wrndle containing remarks on some double malform 
ations observed amongst fishes —Mr F F Beddard, F R S , 
read a paper on the visceral and muscular anatomy of Crypto- 
procta dealing chiefly with the brain, alimentary canal, and 
muscle* of this carnivore 

Geological Society, May 22 —Dr Henry Woodward, 
F R S President in the chair —On a human skull and limb 
bones found in the pabeohthie terrace gravels at Galley Hill, 
Kent, by F T Newton, IRS A human skull with lower 
jaw and parts of the limb bones were obtained by Mr R 
Fllit tt from the high terrace gravel* at Galley Hill, in which 
numerous palaeolithic implement* have been found The skull 
is extremely long and narrow, its breadth index being about 64, 
it it hyperuobchocephalic , U is bkewtse much depressed, having 
a height index f ibout 67 The small extent of the cranium In 
both height and width xhowx that it has undergone bttle or no 
p vst mortem compression, although it has became somewhat 
twitted in drying The supracilury ridges are large, the fore 
head a imewhat receding, the probole prominent and the occiput 
flattened below All the chief sutures arc obliterated Three 
1 iwcr molars and two premolars arc in place and are well worn, 
the three molars being ax nearly as poxsible equal in sue The 
limb bone* indicate an individual about 5 ft I in in height 
These remains were compared with the fowl human relics which 
have been found in Britain and on (he continent of Europe ax 
well as with the dolichocephalic races now living and their 
relations t > the Spy, * “ River bed, ‘ Long barrow,’ 
E skimo ind other types were pointed out The gravels, m 
which these human bones were found overlie the chalk at a 
height of ah ut 90 feet above the 1 homes and are about 10 feet 
thick They form [xut of the high terrace gravels extending 
from Hartford Heath to Northfleet and their palaeolithic age is 
shown by the numerous implement* which have been found in 
them, as well is by the mammalian remains which have been met 
with m similar lied* near by although not at Galley Hill The 
human btnex were seen ih situ by Mr K Llhott and Mr 
Matthew Hcyx I rth of whom speak positively as to the undis 
turbed conditi n f Iht 8 feet of gravel which overlay the bones 
when discovert 1 Gu jgical notes of a journey round the coast 
of Norway an 1 into Northern Russia, by G S Boufocr The 
author itcon pnmed the Jackson Harmsworth Polar Expedition 
n far as Archangel and returned by way of the River Dvina. 
Ills ofaiervati ns relate mainly to four points the origin of the 
foliation of the Norwegian gneiss the question of raised 
beaches rn the north western coast of Norway, the boulder* 
and boulder formation of Northern Russia and the Trias 
of the Dvina valley Between Christ unwind and Tromso the 
author w vv struck with the wide sweeping folds of the foliation 
planes of the gneissose rocks which appeared to him more readily 
explicable on a theory of dynamo metamorphism of rocks origin 
ally m part ignoux, than by any process of dugenesis lie 
noted that the terraces observed m the transverse fjord* would be 
perfectly explained by the formation of ice dammed lakes, 
though the terraces of the Gulf of Onega seemed less dubious 
raised beaches than those of the north west of Norway lie 
cor firmed the news of [X-evious writers that many of thetioulders 
of the boulder formation of Norther 1 Ruaua were of Scandi 
navun ongin Ihe beds on the Dvina consul of sands and 
loams, often col lured red, with bands of alabaster and anhydnte 
The strata are horizontal or inclined at a low angle North of 
llstyug Veliki the strata are marke 1 as Permian on the Russian 
maps and th tse to the south as Trias, but the author saw no 
perceptible break in the succession —On some Eoramimfera of 
Kh-eUc Age, from Wed more in Somerset by Frederick Chap 
man The author has examined six samples of clays and lone 
stones collected from a quarry sooth east of the village of 
Wedmore which has yielded Megalosaunan remain* The 
microscopical details of the various clay washing* were given, 
and the great abundance of some forms of the acervuhne fora 
miwfer Staduia was noticed In a comparison unde with the 
fonmmiferal feuirv of the older and younger rocks respectively, 
the Rteettc Bum* shows marked affinities with both the Upper 
Pabeozoic and the I lasair foaes Twenty six specie* of fora 
muufen, chiefly of arenaceous types, were described, nine of 
which are new forms 
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Pa*K by «alphunc acid t yield identical remit*, it is c included that 

Academy of Science*, June 4 — M Loewy in the chair — the aulphunc and is the ictive agent m overcoming chlorosis — 
Notice on the works of M Neumann by M J Bertrand Outturn album's, a mineral pathogenic agent I athageny of 
Franz Neumann, correspondent of the Geometry Section, died morbid disorders by MM Charnn and Ottrowsky In condu 
at KdmHhetg on May 33 last He will be chiefly remembered non, the study of the central disease which determines mocuJa 
by hi# Beat memoir ‘‘On the theory of undulations,” m tion by QUtum albuant rut Us a senes of process peculiar to 
which |f considers luminous vibrations as occurring in the plane this fungus Comparing these processes with those due to 
of polarisation Ilia great mathematical ability was especially bacteria, some analogies ljut nu re ditferenecs arc observed 
shown by the general formttlse m which he expressed the result* 

of Faraday s discoveries and Lens’s rules —Volume of salts in B1 kl lv 


their aqueous solutions, by M Lecoq de Boubaudrsn The 
author compares the diktometer and pyk nometer methods and 
describes s special form of dilatometer used in this work —A 
contribution to the study of the acetylcysnacetic ester* of the 
general formula, 

>CN 

CaH A fi CO CH< 

n COjR 

/CN 

C n H*. + , CH COH tl, \ co R ’ 

by M A Haller —A projected Swedish exploration of 1 ierra 
del Fuego, by M Daubree The Swedish Government is sb ut 
to send out an expedition of three persons to explore, the un 
known parts of Tierra del 1 uego, and the Argentine Gotem 
ment will assist by conveying the memliers of thL exploring party 
to their destination and finding attendants MM N irdenski Id 
I)usen and Ohlin will arrive at Buenos Ayres in September 
and hope during the Antarctic summer to explore those parts 
of the wland unviuted by the French expedition of 1882 1883 
They aim particularly at gathering material for a comjinnson of 
the southern island with Northern Fur pe for instance the 
quaternary rocks of Tierra del Fuego will be compare! 
with rocks of the same age in the boreal continents 
Report on the project of a balloon expedition to the 
Polar regions by M J A Andrei (( ommittee MM Faye 
Daubrie Blanchard) It Is reported that the conditions for 
the success of such an expedition have been fully tr nsidi red 
the funds necessary have been raised and the expedition will 
set out from Sjxtzbergen in July of the coming year The con 
damns formulated by M Andree are (1) Tht ballo m must 
have an ascensional power sufficient to carry three persons all 
the necessary instruments food fir fair months, arms a boat 
transformable into a sledge and the ballast in all about 3000 
kil igrams (a) The balloon must have the quality of impermea 
bdity to such an extent that it can temam thirty days in the air 
(3) It must be t J a certain extent dirtgable —Memoirs pre 
wnted By M A I ueas on the centrifugal and centripetal 
forces and on a new value of g by M Bonnal an alcohol 1 
meter allowing the simultaneous estimation of alcohil and 
extract in wines —Observations of C h-irlois planet B\ made 
with the Coudd equatorial at Algiers Observatory by MM 
Rambaud and Sy —On the movement of a plane figure in Us 
plane, by M A Pellet —On a category of groups of substitutions 
associated with groups of which the order equals the degree, by M 
R Levavasseur — On thedensity of helium (a letter from M Clive 
toM Bertbelot) (See Notes) -On the reduction of nitrous oxide 
by metals in presence of water, by MM laul Sabatier and J H 
Senderens The results fully confirm those formerly obtained 
Dissolved nitrous oxide is reduced to the state of nitrogen 
by magnesium, sine, iron, and even cadmium, with the 
simultaneous formation of a little ammonia —Heat of forma 
non of sodium acetybde, Ira M de Forerand —On phthalyl 
chloride and phthalide, by M Paul Rivals —Conduct! 
bdity of some B ketomc esters, by M J Guinchant The 
sodium salts of the cyascccftthtHU acids behave quite normally 
with regard to conductibiUty These acids, as well as acetyl 
acetone, obey Ostwald’s law (K a const) as far as can be expected 
with compounds containing an acid group and an ether function 
Their chemical affinity deduced from thermochemical data agrees 
well with that obtained from their conductibilities. The values 
of K for homologous acids diminish as the molecular weight 
increases—Fstimation of volatile acids in wines, by M F 
Burcker —Considerations on the chemical phenomena of osufi 
cation, by M C Chabne —On the flora of the coal deposits of 
Asm Minor, and the presence In this flora of the genus Phytic 
theta, by M R Zeiller —On the chlorosis of American vines 
and its treatment by aulphunc sod, by MM Cast me and 
Degrutly The authors find treatment by forroas sulphate and 
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Physiological Society May 3 Prof H Munk 1 resident 
m the chair - After the 1 mi lent had dwelt on the leas physio 
logy had suffered by the death of Prof 1 udwig Prof I Munk 
spoke on Kjildahl s meth id for determining nitrogen in organK 
substances as cempared with Dumas methxl rhe former has 
largely supplanted the latter owing to the greater ease with which 
it may be earned out liut some chemists have found it less 
accurate than that of Dumas notably when applied to i asein 
1 he speaker had recently reptated the analysis an 1 foun 1 the 
above statement c mfirmed as 1 ng as he used oxide of c qipei 
in Kieldahl s process But when he useel ixide f mtrcun 
(Wilfarth) or potassium hi hr imate (Knlger) the two methods 
gave identical results f r the nitrogen He hid also found 
Kjeldahl s method aj plicable to nitrogen ms comjioumls with 
closed rings suthaspynlin chinohn etc 1 r if Gad devil ined 
Vicks hypothesis as ti the twi fold nature of the chemical 
pr 1 esses taking place in a contracting muscle, a h)p ithesis l > 
which he gsie his support tn the bests if his experiments mat) 
together with Heymans (see Nxruxx v>) xl p 288) n the 
influence of tenqierature on muscular e mtraiti in He described 
several experiments on the production of heat in muscles eon 
trading isoU nically and isometnrally which can lx-most resdily 
explained in the basis of Fiek s hypothesis if tn > mutually 
interfering chemical j r nesses 

May 17 Irof H Munk 1 resident in the chair Dr 
W Cowl spike on the action of diaphragms in microotojns, an I 
explained a general improvement he had ibtained by applying 
an ins diaphragm ti the ocular capable of regulatun from the 
jutside —l>r 1 hierfelder gave an account of experiments made 
with Dr Nutan on guinea pigs 

Physical Society, May 10 —Prof von Be* >ld, President 
in the chair —After eleclu n of officers I rof Knntg sjxike o 1 
experiment* made in conjunc tion with Dr Rubens on the dis 
tnliuti n f incrjry in the sjiectrum of a triplex burner The 
method* employed made it p ssible to measure the energy by 
means of a bilimeter between W L 800 m t > W 1 420 p 
and at the same time to measure the intensity if the light at 
the same part f the sjiectrum by means of a I ummer photo 
meter lie dealt in great detail with the correction which is 
necessary in acce unt of the tact that diffused light acts on the 
1 Kilometer in addition 11 that < f each given wave length The 
curve of energy thus obtained was s > steep that it could mly be 
lu rdt I by It ganthms the energy of the extreme re 1 wma 
more than a thousand time* as great as that of the blue Bjr 
comparing the relative intensities of the rays of a normal amyl 
oietatc flame with that of the above burner the cUslntmlion of 
energy in the xmylacetatc flame was deduced by calculation, and 
in this cose also the curve was very steep the energy of the red 
end being 300 times that of the blue The curve for the spec 
tram of the cloudless sky ascended from the red towards the 
blue end whereas it was nearly horizontal for the lqjht from a 
cloud —Prof Necsen exhibited two automatic mercurial air 
pumps 

May 24 —Prof du Bo is Kcymond, President, in the chair — 
Prof Neesen described an automatic mercurial valve added to 
his automatic pumps—Prif von Bezold spoke on-* theory of 
terrestrial magnetism, based on the.construction Of Ibe nnnomals 
of terrestrial magnetic potentials He explained the methods 
by which he hail calculated the isonomals, and diacussed the 
results observable on a chart of the tame for the year 1880 
I he mean values of magnetic potential are simple functions of 
geographical latitude and the isonomals have both their jjoles in 
the southern hemisphere The determination of the p itcntial 
and the construction of the lines of equilibrium is far simpler 
by Prof von Bezold s methed than by the cmpl lyment of 
Gauss* formula*, and will make it jxxwilile 15 attack a whole 
tenet of important problems concerning terrestrial niaj.nitism 
As soon as tsoootnal charts have been constructed f « different 
periods it will lie jxisstble to draw conclusions k* to the causes of 
magnetic disturbances 
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Linnean Society, Apnl 34—The President Mr Henry 
Deane in the chair Description of a fly catcher presumably 
new by C W deVts The name Arses hreahs was prci|tosed for 

I fly catcher from Cape V ork, with the lower surface entirely 
white in the male ochreous in a band on the lower throat in the 
female and with white lores m both sexes —On the specific 

II entity of the Pcnpatus, hitheqb supposed to be P leuckarH 
Sanger by J J Fletcher It was shown by a translation of 
Sanger spamr (in Russian) descriptive of the Australian Pcnpatus 

I hat P tnstgwt Dcndy is a synonym of P Imckar/i Various 
consideratu ns point to the following clasajAcali in of Australian 
Penpatus Pertpalut lettckartt, bang Australian Pcnpatus 
with 14 or 15 pairs of walking legs, without or with an 
accessory tooth at the base of the feng of the < uter jaw blade 
rr with several (three in one case, indications of even more in 
another) Males with a pair of (accessory genital) pores lietween 
the genital papilla and the anus , with a white tubercle on each 
leg of the tint pair only or of the last pair inly >r of -ill tt 

only some of the pain with the exception of the first (1) 7 

lettckartt bing, var typua (P lettckartt Sang I tit 

Ignis Dendy) With 14 pain of walking legs n > accessory 
tooth New South Wales, Victoria, Tasmania (3) 1 leudarti 
Sang var tc tlentahs With ik pairs cf walking legs no 
accessory t th West VustralU (Mr A \l Lea) (j) 

7 leu kartt Sing var orientalti {P leu kaitt Sang) 
With 15 pairs of walking legs , with one cr mire aqyes 
sory (celti viviparous (Queensland New South Wales 
(4) The V utonan Impetus described by Dr Dendy as P 
etnparus Victoria and lasmanu (probably fi r a specimen in 
the Macleay Museum) — Description of Penpal tt mipcuus by 
Dr A Dendy In the light of knowledge game 1 fr m the 
translation of Sanger s description of P leu k till already rt 
ferred to and the consequent necessary revision rf the nomen 
cDtureat present in use the aulh r dealt it length with the 
huger Viel tnan Penpaluv which he proposed It call/’ at tpat us 
—Notes on (he sub family Blacky set ItU 1 with desenptuns of 
new species by W W Huegalt This paper comprised notes 
upon the classification and systematic position of the gall 
making Coccids s c me correcti ins in the earlier description! of 
Brachyscths Thomtom together with deacnplions of three new 
species proponed to le raffed B difsactfortuis fl tetultt and 
B rosiformts On a tiddler Ray {IrygonotAina funata) with 
abnormal petti ral fins, by J P IIill The specimen < hserved 
a young malt 36 9 cm long presented a striking appearance by 
urn of the anterior portion of each pcclrral hn lieing 
.rated from the head by a wide and deep n itch The sig 
,e of the abnormality was discussed at sjme length 
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of n dimensions is 3“ - 1 —Prof Kamerlingh Onnes coramum 
cated the results of investigations by Mr A Lawn in the Leyden 
laboratory (1) compensation method of the observation of 
Hall s effect (3) on the dissymmetry of Hall 1 effect in bismuth 
when the directions of the magnetic field are opposite to each 
other In every plate there are two perpendicular directions of 
great importance The primary electrodes being: attached in 
accordance with these directions, there is no dtmymmetry 
When they ire attached in a direction making an angle a with 
one of them the Hall effect is given by H±g(K,- K,) sin 3s 
It is explained I y a difference between the variations of resist 
- through nngnetisation K, and K, m two perpendicular 
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Royal Academy of Sciencea, Vpnl iS Prof Van tie 
Sonde Bakhuyzcn in the chair —Prof WacOlUavry gave a sketch 
of two methods cni|ikiyed by him (> detect the ululieration < ( 
butter with less than one per cent of de 1 margarine or with oils 
Prof Pekethanng read a paper on the ibjecti ns raised apunst 
his view as to the nature of the fibnne ferment viz that it is a 
compound of nuclet proteul and lime more particularly on the 
objections lir lught forward by HaUiburtnn who I y his imp rtant 
anil extensive investigations has contnlwted s> inuth to rur 
knowledge in this depirtnient The auth r hvl found (1) that 
artificial tibrine ferment prej ared by treating nuclet proteul first 
with lime water and then with carixmic acid Ik tame only partly 
Soluble by lieing kept under alcuhol for a long time whereas 
when treated in the same manner as Schmidt s ferment ityielde I 
a powerful fibnno plastic solution, (2) that magnesium sulphate 
plasma remained liquid not for want of nucleonroteid but lx 
cause it did not contain en High calcium salts I he m tgnesium 
sulphate prevented the combination of nucleonroteid and lime 
but when the continuation had otice lx.cn brought about MgS0 4 
impeded the coagulati to in a much smaller decree Magnesium 
sulphofo pkenaa was coagulated by aurtifieuil fibrine just as well as 
by ferment from blood serum , (3) that mtrivem us mju li in of 
Schmidt s and Hammerston s ferment had the same consequence 
a» the injection of a small quantity of nucleopr iteid vu Wool 
dodges "Begat ne phase a retardation of the coagulation of the 
bbnd which was effused from the vessels On the other hand if 
a more epneentrated solution of filmne ferment prepared by 
Agmger 1 method was injected into a vein of a rabbit, the animal 
JHTof intravgocular coeg ilation.—Prof hchoute proved that the 
^Mftber of crystallographic forms of the regular system in a space 
" tin 13 2? vnt cil 
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THE ATOMIC THEORY AND ITS AUTHOR 
John Dalton and tkt Rtu of Modem Ckemtstry By Sir 
Henry E Roscoe, DCL, LLD, FRS Century 
Science Senes Pp 212 (London Cassell and 
Company, Ltd, 1895) 

E have read through this little book from beginning 
to end with a great deal of pleasure It tells the 
story of a life which has already been told more than 
once, but it tells it in a pleasant style, while at the same 
time it is fairly complete and, what is equally important 
in these days, not too long 

John Dalton was bom at Eaglexfield, near Cocker 
mouth in Cumberland, in 1766, about September 6 , but 
as no register containing a record of his birth his 
been found, the exact date is not known John is 
supposed to have been the second son of his parents, 
Joseph and Deborah Dalton, but, for the same reason, this 
statement cannot now be verified According to his own 
account he attended the village schools in the neighbour 
hood, and was fortunate in attracting the notice of Mr 
Ehhu Robinson, a Quaker like his parents , but while 
Joseph Dalton was but a humble hand loom weavci, 
Robinson was a man of independent means and con 
siderable scientific ability Under the influence of Mr 
Robinson, John made such progress' especially in mathe 
matics that at the age of twelve he set up school teaching 
on his own account When he was about fifteen he left 
his natne place, in order to join his elder brother Jonathan 
in the conduct of a school at kend il F our years latei 
in 1785, George Bewlcj, the proprietor of the school, 
retired fiom the management, and John became his 
brother’s paitner A quaint card reproduced photo 
graphically n the book, announced to their friends and 
the public that youth would be carefully instructed in 
English, latin, Greek, and French, also writing anth 
metir, mtrehants accompts, and the mathematics ” 

All this time John was diligently occupied in self 
improvement His active mind however, could not be 
contented with mere acquisition of knowledge, and we 
find that his first attempts at scientific investigations were 
made here Meteorological obscnations occupied him 
in the first instance, and the requisite barometers and 
thermometers were made with his own hands This w is 
the beginning of the long senes of daily observations 
which were continued without a break until the evening 
before his death in 1844. 

In 1793 Dalton left Kendal for Manchester, having 
undertaken for the modest stipend of ^80 a year to 
teach mathematics, mechanics, geometry, book keeping, 
natural philosophy, and chemistry, and we are told that 
in 1794 he had twenty four students in these subjects 
In this position of college tutor Dalton remained six 
years, and then resigned his post in order to obtain time 
for his researches, supporting himself by private tuition 
When he left the college, he lived first m a house m 
Faulkner Street, then with John Cockbam, a member of 
the Society of Friends, but, after a, time, joined the 
family of the Rev Wilham Johns, with whom he remained 
nearly thirty years. It was here that his most important 
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original work in ph>sics and chemistry was accomplished, 
here he brought out his system of chemical philosophy, 
and here he attained to that celebrity which brought him 
honours from abroad, os well at the friendship of the 
most distinguished of his own countrymen 
To the pages of the boolf we must refer our readers for 
many of the details of Dalton s subsequent career * how he 
delivered courses of lecture;, in Edinburgh and Glasgow 
(1807), and twice at the Royal Institution in Albemarle 
Street (1803-4 and 1809-10), how he was made a cor¬ 
responding member of the French Academy of Sciences 
(i8ifr), and a Fellow of the Royal Society (1833), how he 
visited Pans (1822), and subsequently, after the death 
of Davy, was elected a Foreign Associate of the 
Academy (1830), how he received honorary degrees 
from many universities among the rest, from Oxford 
(1832), and finally, was assigned a pension out of the 
funds of the Civil 1 1st by King William the Fourth 
Dalton died on July 27, 1844 Since 1837, when he 
had a paralytic stroke, his vigour had very seriously 
declined, and of this declme it is obvious that he 
was conscious Old people are usually parsimonious, 
especially if in their younger days they have been obbged 
to practise economy Dalton was no exception to this, 
and an amusing account, which will not bear condensa¬ 
tion is given of a transaction of his with Dr Lyon 
Playfair 111 January 1844, only a few months before his 
death 

Dalton seems to have been a great smoker In a 
lettci quoted on p 166, he says (January 10, 1804) 

“ I was introduced to Mr Davy, who has rooms adjoin 
ing mine in the Royal Institution He is a very agreeable 
and intelligent young man, and we liave interesting 
conversations in an evening I he pnncipal felling in his 
ch irictcr is that he does not smoke 

Wrapt as he was from early youth in his scientific and 
philosophical pursuits, it is perhaps not surprising that he 
should hue declared that his head was “too full of 
triangles chemical processes, ind electrical experiments, 
Ac, to think much of marriage ” Nevertheless, it appears 
that the Quaker philosopher had at least one or two 
aff urs of the heart, and even when past the age of giddy 
youth he seems to have been accessible to the charm of 
female beauty, for in a letter in which he d scribes “ the 
belles of New Bond Street,” he admits that be is “more 
taken up with their feces than their dresses,” and ends 
with the remark ‘ I do not know how it happens, but I 
fancy pretty women look well anyhow ’ 

Every one has heard of Dalton’s peculiarities of vision 
It seems remarkable that he should have grown to man 
hood without becoming aware of his defect, but it appears 
that it was not till about the age of sue and twenty that he 
found out that his notions of green and red were different 
from those of other people Thif evidently caused him 
at first a good deal of perplexity, and brought down a 
certain amount of “ chaff, ’ for he writes to his old friend 
Elihu Robinson, that “theyoung women tell me they 
will never suffer me to go into (he gallery of the meeting 
house with a green coat, and I tell them I have no 
objection to their going in with me in a crimson (that is, 
dark drab) gown ” Dalton had a notion that his defect of 
vision was due to the existence of a coloured medium m 
one pf the humours of the eye- It is almost needless to 
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sty that this was a mistake, and that the fact has now 
long been recognised that many persons are unable to 
distinguish red and sreen, though the true physiological 
explanation is still unjnown 

We must now turn to a brief consideration of the chief 
subject of Dalton x scientific investigations In connection 
with the history of the evolution of the atomic theory, 
Sir Henry Roscoe has been so fortunate as to make an 
interesting discovery Among the “ Dalton Papers in 
the possession of the Manchester Literary and Philo 
sophical Society, he has found the manuscript notes pre 
pared by Dalton for the course of lectures delivered at 
the. Royal Institution in the winter of 1809 10 In these 
notes he gives an account of the train of thought which 
led him to adopt the atomic hypothesis for the explanation 
of chemical phenomena Contrary to the commonly re 
ceived account, which appears to have originated with a 
statement by l)r 1 homas Thomson in his History of 
Chemistry the atomic theory did not first occur to him 
during his investigation of olefiant gas and < arburetted 
hydrogen gas 1 tom the newly discovered minuscnpt it 
ippe irx that Dalton s atomistic ideas arose in the course 
of his study of the itmosphcre, and in sptcul iting as to 
how a mixture of two or more elastic fluids could con 
stitute a homogeneous mass A readei of his ‘ Chemical 
Philosophy would perceive how thoroughly he was 1m 
bued with the Newtonian doctrine of particles, and in 
Henry s Life this is clearly pointed out 

By whatever process Dalton amved at the adoption 
of the atomic hypothesis, it is certain that his great 
merit consisted in the application of a commonly 
accepted (see Chemical Philosophy part 1 p 141) but 
vaguely conceived, notion to the explanation of che 
mical phenomena It was for the development of the 
chemical theory of definite proportions usually called the 
1 Atomic Dheory, more especially, that he received the 
first awarded Royal Medal in 1826 This is the point 
upon which emphasis was particularly placed by the 
president, Sir Humphry Davy, in presenting the medal 

In the course of reading this little book we hav e met with 
only one passage which seems to require correction The 
statement (p 153) that Dalton s “ great achievement was 
that he was the first to introduce the idea of quantity into 
chemistry is not only erroneous but is inconsistent with 
the writer’s own text, which on p 161 contains a reference 
to the names of Weniel and Richter 

We shall look forward with pleasure to the other 
volumes of the senes WAT 


HYDRAULIC AND OTHER POWERS 
Hydraulic Motors, Turbines, and Pressure Engine* By 
G R Bodmer, AMInstCE Pp 340 (London 
Whittaker and Co and George Bell and Sons, 189$ ) 
Motive Powers and their Practical Selection By 
Reginald Bolton A M Inst C E Pp 250 (I ondon 
and New York Longmans, Green, and Co, 189$) 

HE first of these works is a second and enlarged 
edition of an excellent treatise on a subject seldom 
dealt with m English text books The question of the 
application of water power to useful purposes is becoming 
more *nore of importance, and the study of the 
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design and construction of the necessary machinery 
naturally follows Continental engineers are in advance 
of us in this matter, they having long studied the problem 
successfully This difference, however, is rapidly dis 
appearing and will be greatly assisted by the issue of 
this work 

rhe author has consulted to a greater or less extent 
many works and publications, and appears to have 
brought together much valuable information this, com 
bincd with his own experience makes the work an 
important one Historical matter has been purposely 
avoided os w ell as descriptions of obsolete forms of motors 
The author lather jocularly observes in his preface that 
he is sure to lie cuticised, one way or the other as to the 
use of mathematics m his work On the question of the 
free use of m ithcmatiral methods we aic entirely of his 
opinion vtr thit formula afford the readiest means of 
accurately stating facts which in the simplest cases can 
only be verbally defined in elaborate phriseology The 
description of the Niagara Falls installation is concise and 
to the point This installation is designed foi utilising 
10 200 1 ubic feet of water per second, with an available 
heid of 140 feet which is equivalent with an tssumed 
efficiency of turbine of 75 per cent to about 120000 horse 
power The turbines were designed by Messrs Faesch 
and Piccard of ( cnev a, and made by the I P Moms Com 
pany of Philtdelphi 1 each of these wheels is to develop 
5000 horse power with a mean head of 136 feet Other 
interesting descriptions of recent installations are added, 
but we miss an u count of the Worcester Flectnc I ighting 
Station This is to be regretted because the instllll 
tion is in example of a considerable ipplication of 
waterpower under somewhat adverse conditu&s The 
ground covered m this book both theoretical and 
practical is of considerable extent The author handles 
the subject in 1 sensible manner, and arranges it in such 
a way that the student can have little difficulty in master 
ing it 1 or the engineer who looks for theoietical con 

siderations there is ample food for reflection The 
descriptions of the general theory of various turbines are 
remarkably clear, and are assisted by diagrams and 
woodcuts To those engaged in the design of turbines 
the volume must be mvaluable 

Mr Bolton s book on ‘ Motive Powers is of a veiy 
different nature, and belongs to that large number of text¬ 
books written under the impression that a mere stringing 
together of facts, formulae, and data is of service to the 
non technical reader The choice of a motor for any 
particular duty, of course, largely depends on various 
circumstances, and these must be considered by a quali¬ 
fied engineer It is questionable whether any amount of 
study can qualify a non technical man to make a suitable 
choice m such a matter The book, however, contains a 
large store of information suitable for engineers, and it is 
arranged m a way that easy reference is possible, which is 
an important consideration The author very properly falls 
foul of the term nominal horse power," a useless term, 
and one very likely to mislead It is quite time that steam 
and other engines were sold as repiesenting the available 
power, or “ brake horse power " Under the head of power 
defined and compared, the author might have been more 
explicit in his definition of the relation between “the 
watt” and the “horsepower 1 746 watts are equal to 
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one electrical hone-power In the chapter on the power 
of the wind, there 1* an interesting description of an 
electrical plant for lighting, which was used in London 
some time ago, the motive power being a windmill on the 
top of the building There appears to be an opening for 
this type of motor The author gives rules and tables for 
their design and construction 

Water wheels, turbines, and hydraulic motors generally 
come in for a good deal of notice The information given 
concerning these motors is very much condensed, but is 
in a useful form “ Molesworth s Pocket book ’ is quoted 
for rules for the actual construction of turbines, Bodmer’s 
book can be added with advantage The question of 
labour and attendance has to be carefully considered in 
connection with the adoption of steam power a type of 
motor which for small powers is being discarded in favour 
of oil and gas engines rhe steam engine, however, has 
points in its favour, simplicity of parts being not the least 
of them The author gives a table showing relative values 
for heating purposes of various fuels this is of value, and 
may prove of use to many steam users 

Undet the heading of liquid fuel no observations are 
to be found describing Holden s System for burning 
oil, tar, &c this should be added in a future edition 
An essential feature of this work is a statement of 
the probable cost of the machinery described thus 
rendering a comparison possible of alternate schemes 
JThe condensation of exhaust steam from engines m large 
towns is an important question because in some cases 
it may become i nuisance The author describes the 
usual methods in vogue but omits to mention the 
atmospheric condcnsei used to condense the steam 
and so get nd of it Steam eng nes of various kinds 
are folly dealt with including those suitable for 
dynamo driving Under the latter class we find no 
description of the Willan s central v live engine, probably 
the most efficient of tny If chuptei xxi is intended to 
include this engine why not say s > > 

The author has much to say on the subject of different 
types of boilers On page 179 v 0 find a table giving 
the pitch of stays in flat surfaces in 1 icomotive fire boxes 
This requires considerable alterati in I he pitches given 
for the higher pressures and ^ inch plates are ridiculous 
no locomotive builder exceeds 4} inches pitch with copper 
fire boxes The usual hydraulic test for boilers is stated 
to be twice the working pressure rhis is so in many 
cases and we agree with the luthur that the boiler is 
needlessly strained One and ihilf times the working 
pressure is ample and is quite sufficient to test the 
workmanship As to the general essentials for good boiler 
work, given on pige 181, we cordially agree but would 
add that machine Hanging should if possible, be done 
at one heat 

Much has been said of late about the virtues of the 
tubulous boiler No doubt its convenience of transport 
is great, repairs are easily effected, and steam can be 
rapidly raised The author gives some interesting data 
on these boilers, including the Belleville type now being 
adopted m this country 

Users of small power motors will be interested in 
chapter xxx el seq These deal with gas and oil engines, 
and contain some interesting information Taken as a 
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wbolo, this book contains a serviceable collection of data 
on various subjects The volume should prove of use to 
engineers, who will find in it much information relative 
to motive powers N J. L 


TRA Vhl ? IN T/BF 7 

Diary of a Journey through Mongolia and Tibet in 1891 
and 1893 By William Woodville Rockhill 8vo Pp 
xx and 414 Illustrations (Washington published 
by the Smithsonian Institution, 1894) 

R. ROCKHILL is no stra nger to the British public 
his admirable woik on Tibet— The Land of the 
Lamas, published in 18 ji— has been widely read and 
his second great journey described in the book now 
before us, earned for hun the gold medal of the Royal 
Geographical Society the highest geographical pnze m 
the world The book as now published differs from 
The Land of the Lamas by being less 1 piece of 
literature for general 1 ceding than a compendious record 
of observations suited foi serious students of Central 
Asia. 

Tibet is peculiar amongst the regions of the world by 
possessing almost every possible barrier to discourage the 
would be explorer Its physical conditions, lying in the 
centre of the largest continent raised, though just w ith 
out the tropic into the frigid zone of altitude composed 
in large part of rainless and plains girdled by the most 
stupendous mountains of the earth conspire with the 
fanatical exclusiveness of its governing body to keep 
the land in seclusion There have been fewer travelleis 
in 1 ibet than in almost any other area of the know n 
world In his preface Mr Rockhill rec ills the deeds of 
his predecessors from rnarOdencin 1315 to the Russian 
trench and British travellers of the list decade The 
last Europeans to reach the capital city of I hasa were 
the Lazanst fathers Hue and Gabct in 1846 Since 
then the Indian native surveyor Sirat Chandra Das 
has succeeded m disguise in making 1 survey of the 
town, but every European his been successfully stopped 
ind turned back at the entrance to I h isa territory 
Mr Rockhill was no more fortunate n evading this 
fate than his predecessors were 01 than lus successor, 
Miss Annie Lay lor his been but he was fortunate in 
being able to give an excellent account of the portions 
of the country which hi visited Mi RoeKhill has the 
ilmost unique attainment of knowing both the Chinese 
and the Tibetan literary languages perfectly consequently 
he was able to make his own negotiations with the 
natives and to obtain information from them at first 
hand It is gratifying to fluff that one result of his 
careful study of Tibet is to vindicate the general truth 
fulness of the Abbd H ic s picturesque description of 
the country and the people which is really responsible 
for such popular knowledge of Tibet as exists m European 
literature, and on which some recent travellers misled 
by bad interpreters, had c ist serious doubts 

Mr Rockhill describes his journey in the foim of a 
diary, a form which throws all the details into equal and 
somewhat undue promt nence, demanding very careful read 
ing, and many references to different passages, before the 
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general bearing can be understood A senes of appen¬ 
dices containing \ ocabulanes of the Sakr, and San ChHian 
T u jen languages, a list of thj plants met with, compiled 
by Mr W Botting Hemsley, a table of latitudes and 
altitudes, and a few meteorological statistics, in some 
measure makes up for the defects of the diary form The 
index, which is all important m a book of this kind, is 
unsatisfactory, the entries are numerous enough, but 
they are not descriptive The mere facts that snow is 
referred to on twenty eight specified pages, and sand 
stone on forty, does not assist the reader in the way a 
well arranged index should On the other hand, the illus 
tration* are excellent, and leave nothing to be desired, 
except indeed that they were more numerous 
A map, on the generous scale of thirty two miles to an 
inch, gives details of the route, but it is confined to Mr 
Rockhill’s own surveys, all outside being left blank 
Mr Rockhill left Pekin in the hope of crossing Tibet 
from north to south, by a road leading to India, without 
touching Lhasa territory He accordingly made his wa> 
through Mongolia, passing by Ordos and Alashan, up 
the valley of the Yellow River to Hsi mng, and collecting 
the necessary material for a long desert journey, he left 
Lusar (Kumbum) on February 17, 1893, passed west 
ward through the marshes of Tsaidam, and at the 
Naichi Gol, on May 17, turned south-westward with 
guides who had agreed to take him across the mountains 
to the Tengri nor It was a severe journey grass for 
the horses and mules was often scarce , snow fell at 
midsummer, and herds of wild yaks ind wild asses were 
the only living creatures to be seen The snow line 
appeared to be about 17,000 feet, but no glaciers were to 
be seen on any of the mountains At length, on July 6, 
after three days’ travelling without food, supporting life 
only on tea, the party sighted the tents of the Namru 
Tibetans, about two days' journey from the Tengn nor 
Here there was safety from starvation, but the tribe 
being under the government of Lhasa, the inevitable 
result followed The tribe mustered sixty or eighty 
armed men, and with the utmost courtesy the head men, 
reinforced by officials from Lhasa, forbade my advance 
southward After much talking, Mr Rockhill secured 
the alternative of returning as he came, or going east 
ward to China vtd Ta chien lu, which was reached on 
October 1 By avoiding the high road, Mr Rockhill 
succeeded in surveying a good deal of new country, 
and he made many most interesting observations 
on the people, who in south eastern 1 ibet are much 
more liberal and enlightened than in the neighbourhood 
of Lhasa 

On returning to Shanghai the traveller found that m 
the eleven months since he had left it he had travelled 
8000 miles, of which he had surveyed 3400 miles, and 
crossed 69 passes, all more than 14,500 feet above the 
sea Three hundred photographs were taken, and be 
tween three and four hundred ethnological specimens 
collected The journey was in feet a great and a sue 
cesiful one, though it led to no sensational discoveries , 
and we believe that the work of the American traveller 
from the east will bear the closest comparison with 
that of the tojftlan explorers from the north, and the 
British and surveyors from the south 

{ * Huoh Robert Mill. 
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MIND AND BODY 

The Philosophy of Miitf, an Essay tn the Ifttaphyttcs 
of Psychology By G T Ladd, Professor of Philo¬ 
sophy m the Yale University, (Longmans, Citan* 
and Co, 1895 ) 

ROF LADD’S latest book opens with two excellent 
chapters on the connection between psychology and 
the philosophy of mind, which lead one to hope great 
things of the rest of the work It is refreshing to find an 

author deliver an energetic and effective protest against 
the “watertight compartment” theory—that science, 
and even the science of psychology, can get on without 
metaphysics—and then turn round and declare in favour 
of a good healthy realism It is a psychological fact 
which is well worth keeping in mind, that we all naturally 
are, and, even in spjte of philosophic training, m our 
ordinary life remain, dualistic realists This metaphysical 
position is implied in all the language of science, so 
that, in particular, it is well nigh impossible to interpret 
the results of psycho physics in any other sense His 
arguments against the view of consciousness as a mere 
senes of passive states, which he attnbute* to Prof James, 
are well worthy of attention, and further great expects 
tions will be raised in the mind of the reader by the 
heading of the fifth chapter— 4 rhe consciousness of 
identity, and so called double consciousness For surely 
it is time that professed psychologists should give up 
ignoring the alleged facts of multiple personality and the 
vanous phenomena connected with “ suggestion ’ and 
“ hypnotism Whence are we to learn about the psycho¬ 
logical import of these things if not from them? But 
the expectation is unfortunately doomed to disappoint¬ 
ment After making some show of attacking the question, 
and expressing a pious belief that “ tho explanation of 
double consciousness, when the facts arc ascertained and 
the explanation is made, will be found in extension rather 
than reversal of the principles already known to apply 
to the normal activity of body and mind (p 168), he 
“ feels obliged for the present to maintain a position of 
reserve He admits, indeed, that if an individual should 
alternate from one condition to another, between which no 
actual connection by way of self consciousness, memory, 
or thought could be traced (and, presumably, d fortiori, 
if both conditions should co exist and manifest them- 
theraselves by different channels, eg by speech and 
so called “ automatic ” writing), we should have a true 
case of “ double Ego ” But he goes on to declare that 
“ no such case, so far as the evidence is as yet sifted 
and understood, has ever occurred ” It cannot be sup¬ 
posed that a professor of psychology has never come 
across the evidence, we can, therefore, only suppose 
that he relies upon the efficacy of his saving clause, for 
such cases have certainly been reported in abundance, 
though it may be that the evidence with respect to them 
is not yet thoroughly “ sifted and understood " 

The main thesis of the book, however, is the duality 
of body and nund , or, at least, the defence of natural 
dualism against such rival theories as Prof Ladd con¬ 
ceives to be arrayed against it It may, however, fiurly 
be doubted whether any materialist, spiritualist, or 
monist would recognise his own theory among the dum¬ 
mies which Prof Ladd puts up to knock down again- 
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He admit*, in a note, that ifu not likely that any one 
•could b* found to espouse this cause of what he calls 
materialism The most effective answer he has to 
give to “monistic spiritualism,” that if consistently 
argued out it would lead to solipsism, applies rather 
to idealism than to the animism against which the 
rest of his argument is directed To his polemic 
against monism it might be objected, as to that against 
materialism, that no one would be found to defend the 
views attacked—at least, surely no one who believed, 
not only in body and mind, but id a third entity also, 
which is neither (even if this entity is “unknown and un 
knowable ”), could call himself a Momst Monism, as 
ordinarily understood, is the view, or hypothesis, that 
the Tragtr of conscious states is just the brain, and 
nothing else and conversely that consciousness is a 
manifestation or aspect of certain brain activities No 
third being is required where not even two are postulated 
The rest of the argument against monism is to the effect 
that the supposed psycho physical parallelism is not com 
pletely proven—which maybe admitted—and even that in 


BrtMnfs Moral Power By Hamilton Williams, (Lon 
don Macmillan, 1894) 

This little volume ought to prove very useful to those 
who wish to know the chief events in the nseot Britain's 
naval power, without having to plod through details 
of little consequence All the great battles are described, 
and plans of the actions are supplied with them Cele¬ 
brated single actions are also mentioned, and although, 
as the author himself states, some parts require revision 
and slight corrections, the volume is altogether a light 
and readable history of the first line of defence, to be com¬ 
mended to every one who desires to know something 
about naval battles without undertaking a systematic 
study of the subject 

Portraits berUkmter Niturforscher (Wien und Leipzig* 
A PichleHs Wit we and Sohn) 

The forty eight portraits which, with short biographical 
sketches, make up this album, represent well known men 
of science of the past and the present With one or two 
exceptions, the plates are finely engraved from good por 
traits Among our own countrymen in the collection are 
Darwin, Faraday, Sir William Herschel, Newton, Lord 
Kelvin (who is given his old and better known name), 
and Tyndall 


some cases it can be shown not to exist, a point on which 
Prof Ladds arguments hardly seem conclusive lhe 
weakest part of the argument however, is the implied 
idea, so common in philosophical discussions, that a mcta 
physical theory to be accepted ought to be capable of rigid 
demonstration, instead of being of the nature of an hypo 
thesis postulated to explain the facts of consciousness, 
which can never be absolutely proved but maybe believed 
in with greater or less strength of conviction It is therefore 
no argument against the monistic hypothesis to say we 
cannot yet, and probably never will be able to, trace the 
psycho physical parallelism evciywhere 

I he most curious thing in the book remains, however, 
to be told In its last pages the author admits not only 
that “ this dualism is not the fin il word, ’ but that “ it must 
undoubtedly be dissolved in some ultimate monistic 
solution 1 And it must be 1 little annoying to the 
monists, whom he has so bitterly attacked, to find that this 
is a problem which “ this treatise hands over to the larger 
and all inclusive domain of philosophy ’ 

F dwakd T Dixon 


OUR BOOK SHELF 

The istory of “ Primitive” Man By Edward Clodd Pp 
206 (London George New nes. Limited, 1895 ) 

A book such as this forms a useful stepping stone to 
higher knowledge, it creates interest, ana develops a 
desire for further information, therefore it possesses the 
chief qualities that go to make a good book for the 
average man For the reader who wishes to know more 
about the subject than can be compressed in two 
hundred small pages, a list of books is given at the end 
of the volume 1116 illustrations are numerous, but some 
°f these are badly printed The text is very attractively 
written, scarcely a sentence being beyond die compre 
hension of the popular mind Though the story is briefly 
told, we have no doubt it will prove interesting to a 
wide circle of readers It may be well to point out 
that the remarks with reference to the chipped flints 
found m what was believed to be an Upper Miocene 
deposit in Further India (pp 23, 24), will need modifl 
cation when the book comes to a second edition, the 
hed m which the flints occur having been shown to be 
Pliocene (see Nature, vol li p 608) 
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LETTERS TO THE EDITOR 
The Editor dees net hold himself responsible for opinions ex 
finessed hy his correspondents Neither can he undertake 
to return or to correspond with the writers of, rejected 
manuscripts intended for this or any other part »f NATURE 
No notice is taken of anonymous communications ] 
Discovery of Aboriginal Indian Remain* in Jamaica 
Till island of Jamaica at the time of its discovery by 
Columbus m 1494 is estimated to have been inhabited by about 
600 000 natives belonging to the race of the Araw&ki—a people 
of simple hahits and of a peaceable disposition The barbarous 
and cruel treatment of these Indians by their Spanish conquerors, 
so rapidly decreased their numbers, that in 165s the date of the 
conquest of the island by the English, it is probable that not a 
tingle specimen of the original type of inhabitant remained alive 
Very little was left behind a< a record that ever such a race 
existed here A few pieces of earthenware showing very pnnn 
five ornamentation and a few flint implements and beads, are 
practically all that remain to represent their arts and manu 
lectures Parts of the interior of the country are formed of 
Miocene limestone, and in this, many caves are to be found 
Most of them have, however yielded little of interest In 
one, at Pedro Bluff, the only two aboriginal sknlls hitherto 
known were found These ware submitted to Sir William 
Flower, and show a frontal compression with corresponding 
lateral expansion, a def irmation produced artifically during 
infancy by the former inhabitants of the West Indian islands 
A kitchen midden at Northbrook, investigated by Lady Blake, 
has yielded pieces of ancient pottery, flint implements, shells, and 
bones of the Jamaica coney Capromys hmchyurus, I1IU 
Great interest has been aroused in the island within the past 
few weeks by the discovery of a cave containing the skeletons of 
at least twenty four individuals , the ages varying from that of a 
child with the permanent dentition not yet appearing, to that of 
aged persons with the teeth sockets obliterated Many at the 
skulls in their depressed frontal region resemble those from 
Pedro Bluff, and are, no doubt, aboriginal m type There is, 
however, considerable variation in the amount of compression 
Four of the skulls have been taken to England by Mr 
Cundall the Secretary of the Jamaica Institute, to be submitted 
‘ 1 Sir William Flower 

A somewhat shattered canoe, about 7 feet long and li feet 
wide, made of cedar wood, was lying above many of the 
skeletons An outer portion of the trunk of an arbor mta, pro 
bably serving at one time as a ‘ mortar,” scarcely showi any 
signs of decay, as a result of the three or four hundred years it may 
have been in the cave Among the remans were also obtained 
the perfect skalls and other parti of the skeleton of two 
coneys: two large marine shells (Punts and Afurex), soft 
parts of which are still eaten by the natives, numerous land 
•hells (Ethx), and insect remains. 
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found, similar to thoK known to have been mad* by the Arawik*. 
One of the** Mfptora* u oval In shape, 7 inches in length and 
2 inches high, with a rode handle at each end } the other i* 
round, with * fatal 1 ledge below the upper margin. Along with 
these were fiagfaent* of pottery belonging to a much larger 
specimen. 

The cave was discovered by the Rev W W Rumiey on the 
Halberatadt estate belonging to Mr Gossett. It U in a wild 
rocky part of the Port Royal Mountain*, at a height of about 2000 
feet above the sea. The narrow entrance in the face of the hill 
side was blocked by boulders of limestone On removing these, 
a cavern with waterworn sides, partially covered with stalaetitlc 
deposits, was displayed, penetrating into the rock for a distance 
of about no feet, and in some places two or three feel high. The 
floor is covered with a deposit about 12 inches thick, of a 6ne, 
light yellowish dust, but the remains were superficial, 

The size of the cave is not such as could possibly contain the 
whole of the individuals when alive, so that it is probable that it 
must have been used at one time as a banal place , while the 
presence of the canoe, mortar, earthenware, coney bones, marine 
sheila, and a flint implement, is suggestive that some of the 
people may have hved or fled there for safety, and perhaps been 
immured by their destroyers, the Spaniards. Whatever may be 
the explanation of their occurrence, the acquisition of the 
remain*, which have been presented to the Museum, will be a 
great addition to the archmology of Jamaica 
Museum, Jamaica, May 38. J F Duerden 

The Antiquity of the Medical Profession 
Wl ri! reference to Mr H Spencer’s article on the evolution 
of the medical profession, m the Contemporary Renew for June, 
it may be inferred that his remarks should only apjily to its 
historical state in Britain, and not to that m European countries. 

It may be pointed out that the profession had existed many 
centuries before that epoch in the Roman and Grecian nations, 
ss may be seen by any one in looking over Lempntre’s 


We have their medical works handed down to us in Celsus 
(14 A.D ) and Hippocrates (432 u ), likewise the Greek army 
at Troy (1184 b c ) had military surgeons (Machaon), and 
Prof Simpson had discoursed on those in the Roman armies— 
papers indicated 1856 

See also Dr Smith’s Dictionary, “Greek and Roman Anti 
quities,” for articles on the subjects under -Art. Medicus, art. 
Mediclna, art Chirurgia, art Phyuologio. 

The art of medicine seems to have been ushered off the stage 
in the Dark Ages, and to have been consigned to the care of the 
monasteries and monk* for a long period. 


It would seem then, from history, that the medical profession 
Is quite ss old as either that of theology or law 
Edinburgh, June 17 W G Black. 

A History of British Earthquakes 
On two or three occasions you have allowed me to ask the 
readen of Nature for aid in studying recent British earth¬ 
quakes, and I have gratefully to acknowledge the valuable 
ami stance which I have thus obtained 
If I might trespass once more upon your space, I should be 
glad to mention that I am now preparing a history of British 
earthquakes during the nineteenth century, and would thank¬ 
fully receive notices of any shocks, either past or future, which 
your readers may be able and willing to send me. Extract* 
from provincial newspapers, from private diaries, or from any 
other trustworthy source, would be most useful 
With a view to aiding in the more careful observation of 
earthquakes m the future, I have drawn up a short paper of 
suggestions, and this I shall be happy to send to any one who 
may wish for it on receipt of his name and address. Those who 
desire to examine accounts of recent earthquakes in this country, 
I may refer to the Proctodinp of the Royal Society|for 1894, 
the Quarterly Journal of the Geological Society for 1891, and the 
Geological Magazine for 1891-1893 CHAELEb Davison 
373, Gillott Road, Birmingham, June 17 


TER \1 S OF IMPRISONMENT 

F would have been expected that the various terms of 
imprisonment awarded by judges should fall into a 
continuous senes Such, however, is not the case, as is 
shown by Table 1 , which is derived from a Parliamentary 
Blue-book recently published under the title of “ Part I — 
Cnminal Statistics,’’ p. 215 The original has been con¬ 
siderably reduced in sue, first, by limiting the extracted 
data to sentences passed on male prisoners without the 


in the headings to the columns The matenal dealt with 
is thereby more homogeneous than in the original, and its 
significance is more easily seen. The number of cases 1* 
amply sufficient to afford a solid base for broad con¬ 
clusions, there being in round numbers 830 sentences for 
various terms of years, 10,540 for various terms of 
months, and 43,300 for various terms of weeks The 
diagram drawn from Table I gives a still clearer view 
of the distribution of these sentences — 


Table I —Distnbutum of Sentences 
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The extreme irregularity of the frequency of the different 
terms of imprisonment forces itself on the attention It 
is impossible to believe that a judicial system acts fiurly, 
which, when it allots only 30 sentences to 6 years tm 
pnsonment, allots as many as 340 to 5 years, as few as 60 
to 4 years, and as many as 360 to 3 years Or that, 
while there are 30 sentences to 19 months, there should 
be 300 to 18, none to 17, 30 to 16, and 150 to 15 The 
terms of weeks are distributed just as irregularly Runs 
of figures hie these testify to some powerful cause of 
disturbance which interferes with the orderly distribution 
of punishment in conformity with penal deserts 

On examining the diagram we are struck with the 
apparent facility of drawing a smooth curve, that shall 
cut off as much from the hill tops of the irregular trace 
as will fill their adjacent valleys This has been done, 
by eye, in the diagram the small circles indicating the 
smoothed values Care has been taken that the sums of 
the ordinates drawn to the smooth curves should be equal 
to sums of those drawn to the traces, as is shown by the 
totals in the bottom line of lable I The smoothed 
curves may therefore be accepted as an approximate 
tendering of the general drift of the intentions of the 
judges as a whole, and show that the sentences passed 



by them severally, ought to be made more appropriate 
to the penal deserts of the prisoners than they are at 
present The steep sweeps of the curves afford a 
strong testimony to the discriminative capacity of the 
judges, for if their discrimination had been ml and the 
sentences given at random, those steep curves would be 
replaced by horuontal lines We have now to discuss 
the disturbing cause or causes that stand m the way of 
appropriate sentences 

The terms of imprisonment th it are most frequently 
awarded, fell into mythmic senes Beginning with the 
sentences reckoned in months, we see that their maxima 
of frequency are at 3, 6, 9, 13. 15, and 18 months, which 
are separated from one another by the uniform interval 
of 3 months, or a quarter of a year—a round figure that 
must commend itself to the judge by its simplicity 
And we may m consequence be pretty sure that if the 
year had happened to be divided into 10 periods instead 
of 13, the exact equivalent of 3 months, which would 
then have been 2} periods, would not nave been used 
in its place If this supposition be correct, the same 
penal deserts would have been treated differently to what 
they are now , 

Thus the precise position of the maxima has been 
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apparently determined by numerical fancy and it seems 
that the irregularity of Hie trace is mainly due to the 
award of sentences being usually in terms of the 
^monthly, but sometimes in that of the 1 monthly, senes 
The trustworthiness of this solution is tested by group 
mg the entries in sets of three, each set having one of the 
maxima for its middle member, as shown in Table II 
(where, however, the first and last entnes are perforce 
limited to sets of two) The agreement between the 
recorded and the smoothed entnes is now passably 
good , it would become somewhat closer if the smoothed 
curve were revised by paying regard to the senes of sots 
of three, thereby taking facts into account that were 
not utilised before 


Table II ( lenved from Table I ) 



34 and 23 

i 1 

3 

32 — 30 

9 

19— 17 

3* 

30 

16 — 14 

32 

43 

jj — *8 

«4 

74 


»9 

131 

7 - S 

234 

303 

4 and 3 

592 

582 


1054 

IOJ4 


Ibis solution does not, however, account for all the 
peculiarities of the irregular tiace For instance, in the 
original table in the Blue book, absolutely not a tingle 
sentence of 17 months has been recorded, although 
there are 32 sentences of 16 months, and 340 of 18 I 
account for the absence of the number 17, by the un 
doubted feet that almost all persons have a disposition 
to dwell upon certain numbers, and an indisposition to 
use others, and that 17 is one of the latter These curious 
whimsies become conspicuous whenever calculators, who 
are not forewarned, are set to record long senes of measures, 
entenng them by estimation to the nearest decimal of the 
divisions of the scale they use Each figure from o to 9, 
m the decimal place, ought then to occur with equal fre 
quency, but they never do, there is always a run upon 
some figures, while others are hardly, if ever, introduced 
The fancies in this respect of different persons differ 
widely , the biblical Jews, for example, were fond of 40, 
apparently employing it as a noun of indefinite multitude, 
but it has no preferential use with us On the other hand, 
it is probable that a large and awkward pnme number, 
such as 17, would be generally in disfavour 
As regards the sentences reckoned in years, they range 
from 3 years upwards (those between 2 and 3 yean being 
here reckoned as 3 years, while those below 3 years are 
reckoned, as above, in months) The maxima of fre 
quency in this group are at 3, J, 7, and 10 years, showing 
a tendency to a unit of 2 years at first, and then, presum 
ably guided by the habit of decimal notation, to jump 
from 7 to 10 The bias due to decimal notation is 
forcibly shown by some entnes in the original table 
which fall outside the limits of Table I It there appears 
that 7 sentences were awarded for 20 years, and 6 for 15 
years, but absolutely none for the 4 intermediate years, 
19, is, 17, 16 It should be added that there were also 
8 sentences for 14 and for 13 years respectively Had 
these appeared in Table I, they would have been entered 
to their nearest tenths, that is as r in each case, but I 
did not care to enlarge the table for the sake of mduding 
these, comparatively few, additional cases 



NATURE 


[Juke 20,1895 


176 

I he sentences in terms of weeks have their maxima at I treat mathematical skill of its author In it Neumann 


2 5 and 9, for reasons which I do not as yet understand 
sufficiently to write about 

The general result is that if the judges were to act on 
uniform rules, the curve of distribution of terms of sen 
tence would be mainly dependent on two sets of causes 
only, and would become much smoother m consequence 
rhese are (i) The distribution of true penal deserts , 
(2) errors of estimation, which would be distributed about 
each point in the true curve, according to the ordinary 
law of frequency of error, and with a modulus that might 
perhaps be determined 

It would be interesting to tabulate the sentences passed 
by the several judges since thetr appointments to discover 
their respective peculiarities and personal equations, all 
who exercise extensive jurisdiction in criminal cases being 
included under the title of judge We test the acquire 
meats of youths by repeated examinations but do not as 
yet employ the methods of statistics to test the perform 
ances of professional men Examiners, for example, 
should themselves be tested in this way and I have a 
fancy that a discussion of the clinical reports at the 
various large hospitals might enable a cautious statistician 
to express with some accuracy the curative capacities of 
different medical men. in numerical terms Before putting 
oneself into the hands of any new professional ad\ iser, 
it would certainly be a grateful help to know the indexes 
of capacity of those among whom the choice lay not 
merely such as might be inferred from their performances 
in school and undergraduate days or by their unchecked 
professional repute, but as they really arc in their mature 
and practical life 

I will conclude by moralising on the large effects upon 
the durance of a prisoner that flow from such irrelevant 
influences as the associations connected with decimal or 
duodecimal habits and the unconscious favour or disfavour 
felt for particular numbers These trifles have been now 
shown on fairly trustworthy evidence to determine the 
choice of such widely different sentences as imprison 
ment for 3 or 5 years of 5 or 7 and of 7 or 10 for crimes 
whose penal deserts would otherwise be rated at 4 6, 
and 8 or 9 years respectively F KANCIS Gaiion 


PROFESSOR rRANZ NEUMANN 

S already announced (p 133) Prof Neumann, the 
eminent physicist and mathematician died on 
May 23 at Kbnigsberg at the age of ninety seven At 
a recent meeting of the Pans Academy, the Secretary, 
M Bertrand, in announcing the loss the Academy had 
sustained by the death of such a distinguished Correspon 
dent in the Geometry Section, pronounced the following 
short ilogt on Prof Neumann's contnbutions to know 
ledge — 

“Fraiu Neumann, Professor of Physics and Mineralogy 
at the University of Komgsberg, made his eUbut in 
science more than seventy years ago, by some beautiful 
works on mineralogy Soon after he directed his studies 
towards physics, and by an admirable 1 Mfmoire sur la 
Thdone des Ondulations,’ which was presented to the 
Berlin Academy in 1835, he took his place among 
the masters of science Neumann, like Cauchy, but 
by very different means, was led to consider luminous 
vibrations as taking place in the plane of polarisation, 
while F resnel thought them perpendicular, he knew 
how to follow in the most minute details, always in 
accordance with the observation, the mathematical con 
sequences of his hypothesis But Fresnel s theory is not 
contradicted by any of the experiments, so doubt con 
tinues, and the ever renewed discussions, whatever their 
conclusion may be. will remain a noble homage to the 
man of scapce and profound physicist who was the first 
to start them 

‘ Neumann’s memoir on induction showed again the 
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translated, by general formulae, the discoveries of Fara¬ 
day and Loirs laws, it is to him that we owe the 
expression of the potential of a system of two closed cur¬ 
rents, of which merely the existence, independently of 
the very elegant form which he has given it, has 
played such a great pan m science 
“Fran* Neumann was a great Professor Even at the 
age of ninety he attracted numerous auditors, his 
lessons, received and written out by learned students, 
have been studied m all the universities of Europe The 
study of physics was his aim, but when he came 
across a fine mathematical problem, he excelled m 
interesting his auditors by initiating them occasionally 
into the highest theories of analysis It is with justice 
that in 1863 the Section of Geometry, making amends 
for a long neglect, elected this illustrious physicist into 
the Academy ” 


NOTES 

The annual meeting of the Royal Society for the election of 
Fellows was held on Thursday last when the following gentle 
men were elected into the Society —Mr J Wolfe Bony C B , 
Prof A G Bourne Mr G H Bryan Mr John Eliot Prof 
J R C reen Mr F H Griffith* Mr C T Hcycock Prof S 
J Hickson Maj r H C L Holden, Dr Frank McClean, 
Prof William Mach wen Dr Sidney Martin Prof G M 
Minchin Mr W H Power Prof T Purdie 

Mr C C Harrison ha* presented a turn of jfioo 000 to 
the University of lennsylvania in memory of his father, Dr 
George Lieb Harrison The fund 1* to be known a* the 

George I Harrison Foundation for the F ncouragement of 
Liberal Studies and the Advancement of Knowledge Only 
the income from the fund can ever be used and it must be 
devoted to the establishment of scholarships and fellowships 
intended solely for men of excej tional al ihty to increasing the 
library of the Ut ivenuly particularly by the acquisition of works 
of permanent use and of lasting reference to and by the scholar , 
to the temporary relief from routine work of professors of ability 
in order that they may devote themselves to some special work , 
or to securing men of distinction to lecture and for a term to 
reside at the University 

S uh t gives the following as the preliminary arrangements for 
the forty fourth meeting of the American Association for the 
Advancement of Science, to be held in Springfield Mass from 
August a8 to September 7 1895 —At the first general session 
the President elect Prof L W Morley will be introduced by 
the retiring President Irof D G Bnnton who will afterwards 
give an address on The Aims of Anthropology The Presi¬ 
dents of the sections and the subjects of some of then addresses, 
are as follows —Section of Physics “ The Problem of Aerial 
Locomotion W Le Conte Stevens Section of Anthropology 
F H Cushing Section of Geology and Geography ‘ The 
Geological Survey of Virginia 1835 1841—its History and In 
fluenee in the Advancement of Geologic Science, Jed. 
Hotchkiss Section of Economic Science and Statistics “ The 
Providential Function of Government in Relation to Natural 
Resources, B E Feroow Section of Chemistry McMurtie 
Section of Botany ‘ The Development of Vegetable Physiology,” 
J C Arthur Section of Mechanical Science and Engineer 
mg William Kent The affiliated societies meeting m eon 
junction with the Associa ti o n are —The Geological Society of 
America Prof N S Shaler, President, Prof H L Fair 
child, Secretary Society for Promotion of Agricultural 
Science Prof William Saunders, President, Prof William 
Freer, Secretary Association of Economic Entomologists. 
Association of State Weather Service Major H H C Don- 
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woody, President, June* Berry, Secretary Society for Pro 
meting Engineering EdactUoe Gea F Swim, President, 
Prof. J B Johnson, Secretary American Ovtmm a l Society 
Edgar F Smith, Preadent, Prof Albert C Hale, Secretary 
American Forestry Aaeocution Hon J Sterling Morton, 
Preadent, F H Newell, Secretary Applications relating to 
membership and papas should be sent to Prof F W Putnam, 
Permanent Secretary, Salem, Maas For all matters relating to 
local anangdmenta, hotels, railway rates and certificates, Mr 
W A. Webster, Local Secretary, A A A S , Springfield, 
Maas , should be addressed 

Kt R 1 Stupaki has succeeded the late Mr C Carpmael, 
as Director of the Meteorological Service of Canada 

Th* Grocers' Company have renewed the research scholar 
ship held by Mr Leonard Hill, and have elected Dr J Ilaldane 
and Prof Weymouth Reid to the places vacated by Dr Vaughan 
Harley and Dr E Stirling The scholanhipe are each of the 
value of a year 

At the annual meeting of the London Library, held on Friday 
last, Mr Herbert Spencer was elected a vice president, and Prof 
Huxley waa elected a member of the committee A scheme for 
the reconstruction and extension of the premises, at an estimated 
cost of ,£17,000, wss discussed and adopted, and it was decided 
to commence the work when a sum of ,£5000 has been obtained 
by means of donations 

Thk Organising Committee of the International Congress of 
Applied Chemistry to be held in Pans next year, met a few 
days ago to make preliminary arrangements The Congress will 
be divided into ten sections, referring respectively to sugar re 
finenes, distilleries and brewing industrial, agricultural industries 
agricultural chemistry, alimentation and public hygiene, chemical 
industries, chemical apparatus, metallurgical chemistry, photo 
graphic chemistry, and electro chemistry 

The fifth annual conference of representatives of authonties 
under the Sea Fishenes Act was held on Friday last, under the 
presidency of Sir Courtenay Boyle In the coune of a few re 
marks upon the establishment of hatcheries for sea fish by com 
mitteet, or out of Imperial funds, Mr Bryce pointed out that a 
great deal had been done by marine laboratories and stations for 
observation, to determine more fully the habits of the fish, and 
remarked that only by means of butcheries, and by pro hi lx ting 
the taking of undersired fish, was it possible to recreate the 
di mini s hing supply of our soles and other flat fish 

We notice with regret that Dr Valentine Ball, C B , F R S , 
Director of the National Museum, Dublin, died cm Saturday, 
after a short illness Dr Ball was for seventeen years con 
netted with the Geological Survey of India On the resigns 
bon of the chair of Geology in the University of Dublin by Dr 
Haughton, be was appointed to it, ind twelve yean ago be 
accepted the position which he held at the time of his death 
He waa the author of several valuable treatises, and while 
Director of the National Museum, he greatly added to the value 
of the collections 

ScVEKAl exhibitions and congresses of scientific interest are 
noted in the Board ef Trad* Journal as having been lately pro 
jected In connection with die thirteenth International Exhibi 
don to be held at Bordeaux m September next, the Socfetd 
Fbilomathlque of the town will organise a congress of technical, 
industrial, and commercial Instruction similar to that held m 
>886, at which the English Government was officially repre 
sen ted An international exh i b it i o n of articles of food, clothing, 
hygienic appliances, sport, and'invendons of all kinds will be 
held at the " Parkhsua,” Bremen, m the coune of this year 
It will be open from September 14 to October & An inter 
national exhibition wffl also be held in Montreal, Canada, next 
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year The exhibition will open in May, and close in October 
It will be held on the site of the present exhibition grounds end 
on adjoining land of the Mount Royal Park, embracing altogether 
about 130 seres 1 he buildings will be twenty seven In number, 
and will be devoted to fine arts, manufactures, and liberal arts, 
electricity, machinery fishenes, forestry, horticulture, agri¬ 
culture, &c Finally according to latest advices from Denver, 
the jdana for the bolding if a mining and industrial exhibition m 
that city, m the fall of next year, are being advanced with vigour 

The New York State Bndgt Commission have approved the 
plan of Engineer Charles Mar Donald for a steel suspension bridge 
from New Jersey to New \ork City The bridge will be 5600 feet 
long, with a length of 3110 feet between piers 125 feet wide, 
with room for six railroad tracks, and 150 feet above mean tide 
water The piers will be 557 feet high supported by 12J 
feet of solid masonry The cost 11 guaranteed not t exceed 
25,000,000 dollars The bridge will be much the largest 
suspension bridge ever attempted 

One of the most remarkable features of earthquake pulsa 
lions is their great duration The originating earthquake may 
last but a few seconds or minutes, while the ground at a dis 
tance may rock gently through a very small angle for several or 
many hours Dr F Oddone, of the geodynamic observatory 
at Pavia, has recently contributed an interesting paper on this sub 
ject (Rend della R Act dtt ItHCti iv , 1895 pp 425 430) 
Making use of the records of distant earthquakes during the 
years 1893-94 by delicate seismometrographs at Rocca di Papa, 
Rome and Siena, he arrives at the important conclusion that the 
duration of the pulsations increases with the distance from the 
epicentre 

Some singular curves showing the distribution of daily wind 
velocities in the United States, arc published by Mr F Waldo 
in the current number of the American Journal of S uncr The 
stations chosen range from the Atlantic to the Pacific and 
Mexican coasts, and include Block Island, New York, Cleveland, 
San Francisco, San Diego, North Platte, Fort Apache Salt 
Lake City, and Rose burgh, among others The months of 
January and July are selected as typical months for average daily 
variation The daily variations are always greater in summer 
than in winter, except for Fort Apache on the great plateau, 
where the excursions are about equal At this place the 
velocities vary from 9 2 to 3 3 miles per hour in January, and 
from 10 1 to 2 9 miles per hour m July, the maximum in each 
case taking place at about 4 pm, and the minimum at 
8am The greatest variation of all is shown by the San 
Francisco curve for July About 4pm the wind blows with a 
speed of some 18 miles per hour, which fells to 7 miles per hour 
in the forenoon Tatoosh Island shows a minimum at 2 p m 
m January, but its variations in July are similar to those at 
Block Island in the Atlantic, which shows the same sequence as 
the continental stations referred to, but with smaller amplitudes 

Two observations recorded by Mr W C J Butterfield, in 
the Zoologut, give support to the view that individual female 
Cuckoo# only introduce their eggs into the nests of one particular 
species of birds, and not indiscriminately into those of any of 
the buds usually selected as footer parents Mr Butterfield 
took a Cuckoo’s egg from a Wren’s nest in the early part of 
May, and three weeks later found another Wren’s nest within 
a few yards of the former one, also containing a Cuckoo s egg 
The two eggs were exactly alike, both as to sue, and as to 
the manner in which the colouring matters and markings were 
disposed It u therefore most probable that the eggs were laid 
by the same bird , for it is well known that a strong family 
Hkeaess exists between the eggs laid by the same individual, 
although the eggs of different individuals of the same species 
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m»j 'ary considerably The observation that affords another 
instance of a Cuckoo placing its egg in the nest of a particular 
specie* of bud, although there were numerous nests of Hedge 
sparrows another dupes of the bird in the vicinity, into which 
the egg cttM have been put with much less difficulty 

A sroiy to the effect that a new breed of cats had been pro 
duced in the cold storage warehouses of Pittsburg went the 
r mndh of the newspapers some months ago, and was reprinted 
in most of our scientific contemporaries It has even found its 
way into Mr Lydekker s recent volume on “ Cats A letter re 
reived from the Secretary of the Cold Storage Co , and published 
in the June number of the American Naturalist shows that the 
story has but a slight foundation in fact The letter reads 
as follows —“ While there is some foundation for the newspaper 
article, it is somewhat exaggerated Our cold storage house is 
separated into rooms of various sixes, varying from 10° to 40* 
above rero About a year ago wc discovered mice in one of the 
rooms of the cold storage house We removed one of the cats 
from the general warehouse to the room referred to in the cold 
storage house While there she had a litter of several kittens, 
four of these were transferred into one of the general warehouses, 
leaving three m the cold storage house After the kittens were 
old enough to lake care of themselves we put the old cat back 
into the house we had taken her from The change of climate 
or temperature seemed to affect her almost immediately She 
got very weak and languid We placed her again in the cold 
storage room, when she immediately revised While the 
feelers of the cats in the cold storage room are of the usual 
length, the fur is thick and the eats are larger, stronger, and 
healthier than the cats in any of the other warehouses 1 Thus, 
it IS pointed out the only result of the change of environment 
was the usual one which ensues on the advent of winter in extra 
tropical latitudes generally 

HBRR II Sell IN/ reprints from l ngler 1 Botanist kesJahrbuch , 
•vol xxi , a synopsis of the African Amaranlhacere, in which a 
number of new species are described 

Tllfc most recent part published (No 7) of Dr George King s 
“ Materials for a Mora of the Malayan Peninsula, published in 
the Journal of the Asiatic Society of Bengal is occupied by the 
orders Vtlta ee, Olaenier, and 1 Untie* A large numlier of 
new species are described, and a new genus, Bracea, belonging 
to the Olacmete 

IK an article reprinted from the Ann de la Soattl beige d* 
Ahertseopte, M F Marchal discusses the microbiological 
processes which take part in the ripening of soft cheeses, 
especially those known as “ fro mage de Herve ’ ind “ frontage 
Casettc ’ While a large number of microbes appear to assist 
in the process, he states that the essential part is played by 
the fungus known as Oorpora lactu, Sacc 

Ik a previous note (vol li p J40), we have given a brief 
account of the Vicentrai microseismograph erected m the 
University of Siena A full description of the instrument, 
illustrated with three figures, hw now been published by the 
inventor (Bull Soc Vomit Thnttsoa dt Set Nat vi, 189$), 
and well deserves the attention of seismologists 

Wfc ire glad to observe that the South London Entomological 
And Natural History Society reports a prosperous condition, m 
the volume of Proceedings for the year 1894 The Society dates 
back to 187a, and has. been a centre of scientific energies ever 
since its foundation 

Thv papers read at the fifth annual meeting of the Museums 
Association, held at Dublin a year ago, have just been published 
in a report of the proceedings at the meeting The report, 
which is edited by Mr E Howarth and Mr H M Platnauer, 
should be in the hands of all curators of museums 
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Tub first number of a bimonthly journal for sanitary en gin ee r s 
will be published at Brussels on August 1, under the title La 
TeeAnobgu Sasutatre It wiU be under the direction of an 
editorial committee, the secretary of which is M Victor J Van 
Lmt, 115 rue Joseph II, Bruxelles The journal will deal with 
all questions relating to public health 

Afuil abstract of a paper on “ The Psychologic Development 
of Medicine,’ read by Dr J H McCormick before the Johns 
Hopkins Hospital Historical Club, on April 8, appears in the 
/obits Sapiens Hospital Bulletin , No 49 The paper follows 
almost exactly the same lines as Mr Herbert Spencer's paper 
in the current number of the Contemporary Review 

The latest addition to the Encyclopedic Scientifique des 
Aide Mftnoire is “ Transmissions par Cables Mftalhques,” by M 
M II Lemutf and A Bfrard The transmission of power by 
metallic cables has given rise to important m at hem atic a l 
developments which are considered us this Aide Mlmoire The 
authors confine themselves to the theoretical points which ought 
to be known to esery engineer concerned with cable trmns 
mission 

To the senes of I'conomic Classics in course of publication by 
Messn Macmillan h-ix just been added Thomas Mun s impor 
taut treatise, ‘ England s Treasure by Forraign Trade, ’ written 
about 1630, and pnnted for the first tune in 1664 The treatise 
marks an important [period in the history of economic thought, 
and Us author is regarded by political economists as the founder 
of the mercantile system In the present reprint of the first 
edition of the book the title page is reproduced in facsimile, 
and the original spelling and punctuation are followed through 
out 

Thr third part of “ Phycological Memoirs, edited by Mr 
George Murray has just been published by Messrs Dulau and Co 
The memoirs are deiofed to researches made in the Botanical 
Department of the British Museum (Natural History), and the 
present part contains papers on “ A New Tart of PaekytkecQ," 
“ Calcareous Pebbles formed by Algte, ’ “ The Son of Macro 
eystts and Pestelsta ’ and “ A Companion of the Arctic and 
Antarctic Marine Floras Four very fine lithographed [dates 
illustrate the papers 

The colours exhibited by the artificial spectrum top, desenbed 
and discussed in these columns some months ago, are shown much 
more distmetlj, and in greater variety by a “ Betts’s Chromo 
scope sent to us by Messn George Philip and Son The 
instrument consists of an ingenious whirling table, by moons of 
which heart shaped pieces of cardboard, having arcs of different 
thicknesses variously disposed upon them, are put in rotation A 
moderate speed of rotation produces a very definite impressum of 
coloured rings, and when some of the more complicated designs 
are used, secondary tints are clearly seen 

Messrs J and A Churchul have published an eighth 
edition of the well known “ Bloxam’s Ch e mi s tr y, Inorganic and 
Organic,” rewritten and revised by Prof J M Thomson and 
Mr A G Bloxam Several new woodeuti have been added, 
and some obsolete ones have been omitted Considerable 
changes have been made m the arrangement of the subject 
matter, and a large portion of the book has been rewritten, while 
the srhole of it has been well revised The changes all appear to 
have been in the direction of improvement, hence the book will 
hold its place as a good text book and a handy work of reference 

We have received from Dr L. Palaxxo an account of a 
meteorological station recently attached to the laboratories of 
the Public Health Department In Rome The authorities, 
recognising the important connection between various diseases 
an atmospheric conditions, have provided the station with k foil 
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set of rsasi .menu, and intend to instruct students belonging to 
tbs school annexed to the laborat orie s in their tue, and to 
iodods, among other studies, a short course of meteorology as 
applied to hygiene The results of the observations will be 
regularly published in a special bulletin, with a view to 
determining mare particularly the medico climatology of that 


Miss £ A Okmmod hat tent us a leaflet referring to the 
Forest Wy ( Stfp oho tca tfuma, Linn ), a well known trouble in 
die New Forest of Hampshire and its neighbourhood This fly 
u to be found on various kinds of animals, as horses, donkeys, 
cattle, dogs, and cats, to all of which its presence in the hair is 
a severe annoyance According to general belief, the fly feeds 
by blood tacking , it is also said to find nourishment in the 
persprraUoo given off by cattle, but further investigation as to 
bow for this occurs is required The method adopted to pre 
vent the attacks is to wipe the hones over with a cloth moistened 
with paraffin, or with some dilute sanitary solution 


Wt have received a copy of Mr W E Plummers Report 
of the Observations made, under his direction, at the I iverpoo! 
Observatory, Birkenhead, during 1894 From observations of 
twenty two stars, the latitude of the Observatory, for the mean 
epoch 1894 J, was found to be 54° 34 4 8 A new longi 
tude determination has also been made , exchange of signals 
with Greenwich Observatory on thirteen nights gave thi value 
i*m 17 33s West of Greenwich The long senes of photo 
graph records accumulated at the Observatory, has been used by 
Mr Plummer for the derivation of the diurnal mequahty of 
barometric pressure The results of his investigation are stated 
in an appendix to the Report, and are clearly exhibited by 
means of curves representing the diurnal changes of the 
barometer m each month, and also for tile year 


Onb after another, 
their literature Quite recently, under the title “ bibliotheca 
Geographic*, the first volume of a geographical bibliography 
has been published by the Berlin Gtscllschaft fllr Erdkunde 
The volume contains the titles of all the geographical pubhea 
tions during 1891 and 189a, classified into subjects, and each 
section arranged alphabetically according to the author s names 
In general geography then, are different classes for text books, 
historical geography, mathematical and physical geography, 
biological geography, and anthropological geography (which 
coven colonisation and the distribution of disease) The clam 
ficabon adopted for purely geographical papers is very elaborate, 
and the work done in any region during the yean covered by 
the bibliography can be very easily found It is proposed to issue 
annual bibliographies similar to the present volume The 
editor of the senes is Herr Otto Baschin, and the first volume 
has been prepared with the assistance 1 f Dr Ernst Wagner 


The Belgian Society of Geology, Paleontology and 
Hydrology, aided by Government and other subsidies, has 
published the first part of an elaborate ramfoll investigation of 
that country, prepared by A Lancaster, of the Royal 
Obse r va tory of Brunets The author is well known to men of 
science by various valuable publications, and it was entirely due 
to his efforts that the rain&ll service in its present complete form 
wss established in the year 1883 The complete publication 
will con sist of two or three volumes, the first of which contains 
334 octavo pages, accompanied by a map drawn by the 
Military Cartographical Institute, to the 400,000th of the true 
scale The number of ramfoll stations dealt with » 383, and 
the monthly sums and means are given for the whole period, 
together with a senes of .tables showing the geographical 
distribution according to catchment basils, and tinted charts 
showing yanous annual ramfoll xones 'The second part will 
contain various supplementary tables, such as the distributor) of 


ramfoll according to seasons, variability of rainfjil, foe , the 
expense of this part is to be defrayed from the proceeds of the 
■ale of the first part, which 1* issued at coat price * 

Fkom the point of View of stereochemistry, riSt supposed 
impassibility of preparing pticxlly active halogen compound* 
from the corresponding ictive hydroxy adds has beep * Knous- 
defect m the strong array of evidence which has con^pelled the 
acceptance of van t Hoff s hypothesis of the asymmetric carbon 
atom This defect his at last been remedied by ? Walden, 
who describes a senes of active halogen substitution products in 
the current number of the Beruhto Inquinng whether the 
inactivity of the halogen derivatives prepared by replacement of 
the hydroxyl group in active compounds by bromine or by 
chlorine were due to an inherent quality of the halogen atom, or 
rather due to the racemisation of the compounds under the 
conditions hitherto empl ycd m their production, the author 
undertook the task of examining the methods used in preparing 
these compounds Working on the active hydroxy aculs ( 
malic, tartaric, sarcolactic and mandebc acids, the substitution 
of chlonne and bromine for hydroxyl was accomplished by means 
>f phosphorus pentachl >nde and pcntabromide respectively 
Under the conditions detailed by the author, this substitution 
was earned out without the reclamation which appears hitherto 
to have always occurred when these halogen denvative* have 
been prepared He has shown that (I) dextro rotatory chlor 
or brom succinic aud may he jwepared from the ordinary Kvo 
rotatory malic acid, (3) Ireio rotatory tartaric acid yields Levo 
rotatory derivatives of its esters containing a halogen atom in 
place of a hydroxyl group, which retain the optical activity due 
to the presence of the asymmetric carbon atom, (3) similarly, 
dextro rotatory derivatives of a chloropropiomc acid and a bromo 
propionic acid tan be obtained from the la.vo rotatory mltco 
lactic icid and (4) l evo rotatory mandelic acid (from amyg 
dalin) yields dextro rotatory phenylchloracetic acid and phenyl 
bromacetic acid These active compounds have hitherto only 
been prepared in the racemic form Their observed inactivity 
when so prepared was not due to any accidental linutatu n of the 
generality of van t Hoff’s theory but only to the racemuotion 
they had undergone during the process of preparation It is 
probably quite generally possible to sulwtitutc halogen atoms for 
hydroxyl groups in combination with active asymmetric carbon 
atoms without destruction of their optical activity lhe activity 
of the c impound depends only on the (act of four different 
atoms or atomic groups being connected with one and the same 
carbon atom, while the am )unt and direction of the rotation 
produced is unquestionably related to the specific nature of these 
Uoms and groups 

The additions to the Zoological Society s Gardens during the 
past week include tw > Macaque Monkeys (Afacacus cyno- 
melgtts, 9 9) from India presented respectively by Mr 
Charles Roberts and Miss Wieldt, a Leopard (Ftlsspardus 9 > 
from India, presented by Mr Edward Laiigworthy, a Common 
Otter (Lutra vulgaris , A) British, presented by Mr M P 
Clarke, a Northern Mocking Bird (Minus polygtottus) from 
North America, presented by Ms. Henry J Fulljames 1 
Yellow throated Sparrow ( Gymstorkinus/ovKolhs), a Double 
banded Pigeon (Trcrott Sums la), two Chinese Quails (Coturnix 
cktntnsis), two White breasted Calhnules ((rallmuiaph mu ura) 
from India, presented by Mr Frank Finn, two Waka Rails 
(Ckydromus australis) from New Zealand, presented by Mr 
Reginald Moorbouse , two Southern River Hogs (Potomachams 
of net* ns, A 9) from East Africa, presented by the late Mr. 
B Ward, a European Pond Tortoise (Buys turopea), Eur jpein, 
presented by Mae Laura Bedford, a Sharp nosed Crocodile 
(Crtcodthts acutus) from Jamaica, presented by Lady Blake, a 
Black sported Teguexm (TUptuamhf ntgropunctata:) from 
Sqpth America, deposited, a Ring tailed Phalanger (Pseudo 
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<ktrtu ptrtgHftut) from Australia, two Nicobar Pigeons ( Calanas 
nuoianca) from the Indian Archipeia^, purchased t a 
Reticulated Python (Python rtlitmlata) from Malacca, received 
in exchange | a Thar (Capra jtmlaica, 9), a Red Deer (Corvui 
tlapAus), bom in the Gardens. 


X 


OUR ASTRONOMICAL COLUMN 
OccuLrATiON op Rsoulus.—O n June afi there will be an 
uccultation of Regulus, magnitude j 5. The dimppearance will 
take place at 8.4 p.m , while the sun it still above the horizon, 
and the star will reappear at 8 jfrr^hat is, about 37 minutes 
after sunset at Greenwich. The point of disappearance will be 
at an angle of 147* from the north point towards the east, and 
of reappearance at 175* reckoned in the same direction The 
age of the moon will be a Uttle less than 4 days. 

The Recurrence of Eclipses.—A new period of the re 
currence of eclipses, which promises to be of great use in the 
discussion of ancient echpsn, has been investigated by Prof 
J M. Stockwell (Ashvnomteal Journal, No 346.) He 
points out that 371 tropical years are very nearly equal to 4601 
lunations, and also very nearly equal to twenty revolutions of 
the moon’s node > thus 

37s tropical years = 133870 10348 days. 

,601 lunations '= 135870 234x3 „ 

30 revolutions of node => 133870 700 ,, 

During this period, the change of mean longitude of the sun and 
moon at the time of new moon 11-5* 057, of the longitude of 
the moon’s perigee +11° 464, and of the longitude of the 
ascending node +0° 031 The precession of the equinoxes 
during 4601 lunations amounts to 3' 1368, so that the mean 
longitude of the sun and moon when referred to the movable 

Z inox only changes by o*x}797 m a period of 373 years. From 
it follows that if an eclipse happened on a given day of the 
tropical year, there would be another eclipse on the some day of 
the tropical year 373 years afterwards. 

As an example of the application of this new cycle, Prof 
Stockwell gives particulars of an inquiry into an eclipse of the 
sun which u. said to have been observed in China on the day 
of the autumnal equinox during the twenty second century b,c 
According to Oppolzer, an eclipse occurred at the autumnal 
equinox in the year B.i 1039, October 3, and going back three 
periods of 373 years, the year atjr b.c is deduced , other 
eclipses about this time are found by adding multiples of nineteen 
years to that date The discussion of the conditions shows that 
the eclipse which satisfies the tradition occurred on October 10, 
3136 B c | this would be visible as a partial eclipse over nearly 
the whole of China. According to a well known story, the 
astronomers Ho and Hi were put to death for having foiled to 
predict this eclipse 

Variability op Nebula.— One of the best authenticated 
cases of a variable nebula 11 that discovered by Hind in 1852 in 
the constellation Taurus. The nebula was then easily seen in 
ordinary telescopes, but D’Arrest was quite unable to see it in 
October 1861, though it was detected shortly after as an ex 
ceedingly foint object in the Pulkowm refractor, and in the fol 
lowing year was been a little brighter with the same telescope 
In 1868, however, the nebula was invisible to Struve, but 
another nebula was discovered 4’ preceding Struve’s nebula 
was subsequently observed by D’Arrest, who testified to its 
absence in previous observations of the neighbourhood , it was 
seen also by Tempel in November 1877, but was not visible to 
him a month later The interest attaching to this region was 
increased when, in 1890, Mr Burnham found that r Taun was 
involved in nebulosity, this was confirmed by Prof Barnard, 
who also observed that Hind’s nebula was only just visible with 
the Lick telescope, while Struve’s nebula was not perceptible. 
In a paper recently communicated to the Royal Astronomical 
Society, Prof Barnard states that on February 35 of the present 
year he found Hind's nebula to be an easy object, while Struve’s 
nebula was absent, and the nebulosity round r Tauri had practi¬ 
cally faded to invisibility Further observations on March 34 
showed that Hind's nebula was again scarcely visible, while 
r Tauri was distinctly nebulous, and a foint nebula was suspected 
in the position assigned to Struve’s nebula (Obttrvaiory, June) 


It thus sppear* that there ate really three variable’ 


this region, and the observations rather 

-setan between them In 1890,'"“ 
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that there is a 


Mtaag 

ta ori tic hypothesis, 


nebulosity round r Tauri was probably of Jhe b 
but nothing seems to he st present known -| *- 

Hind’s and Struve’s Debate. On the 1-„-— 

changes in the brightness of Debate are due to theinterpSDStia- 
tion of nebulous streams and sheet*. 

The Zr ka wei Observatory —The Zi ka-wei (or Sicawei) 
Observatory, near Shanghai, was founded in 1873 fay the French 
Roman Catholic Mission of Kiang-nan, and provided with the 


to science has been rendered by the Observatory, by tbs daily 
publication of weather bulletin*, and thefosueof a number of im¬ 
portant memoirs. Up'to the present, however, astronomy has 
received little attention at Zi-ka-wei. Twelve yean ago, the 
Municipal Council of the French Settlement furnished 
Observatory with a smell transit instrument for time 


but that Instrument represents tL __ 

Recognising this deficiency, Father Chevalier, the Director of the 
Observatory, has made an appeal for fluid* to purchase a good 
equatorial telescope The English Settlement at Shanghai has 
voted a sum of £400 towards the cost of the instrument, and the 
French Settlement has granted a like amount The shipping 
companies at Shanghai have also promised a sum of about 
so that jfiaoo may be taken to be already available But Father 
Chevalier wishes to haveun Instrument with an aperture of about 
twenty inches, and for this the money already subscribed is In¬ 
sufficient He has therefor* appealed to friends of science in 
France, America, and England for a sum of about L too ° more 
If this is contributed, he hopes to have erected a great equatorial, 
and to accomplish valuable work with it 


THE ROYAL SOCIETY CONVERSAZIONE 
*T*HE rooms of thu Royal Society at Burlington House were 
x filled last Wednesday evening, when the annual conversa¬ 
zione to which ladies are admitted took (dace Some of the 
exhibits were shown at the conversazione on May I, and have 
already been described m these columns. Following our usual 
custom, we only give descriptions of new exhibits. 

Perhaps the most striking feature of the evening was the tele 
phonic communication with Edinburgh, Glasgow, Belfast, and 
Dublin, practically shown by the Postmaster General. The line 
used is the first link of the great Trunk Telephone System 
erected by the Post Office, which will eventually place the chief 
towns m the British Isles in direct communication with each 
other The wires to Ireland extend through Leeds and Carlisle 
to Portpatnck, thence by cable across the North Channel to 
Donaghadec, and thence to Belfast and Dublin, the distance by 
this route from London to Dublin being 467 miles. The lilies 
are so carefully laid that ft was easy to converse with persons at 
the places connected by them, without being disturbed by the 
foreign sounds usually asao c ia tc d with telephonic communication*. 

An electograph for indelible linen marking was shown hn 
Messrs. Nalder Bros, and Co The instrument is used as fol¬ 
lows the fabric is damped and a current is passed for about 
two seconds from a silver die, carrying silver Into the fabric 
wherever the die touche*. The current is then reversed for 
three seconds, which reduce* the silver in the fabric [ the final 
result being the same as with ordinary marking ink, vis. that 
metallic silver is deposited in the time Plain water can be 
used, but a salt solution is preferable, as the result Is much more 
quickly obtained 

Models illustrating Lewis and Hunter’* patent coal shipping 

r un, as m use at the Bute Docks, Cardiff, were exhibited fay 
Bute Docks Company. With this system the coal is shipped 
in very much better condition than with the old systems, and 
owing to the construction of the carrying-boxes, with a cone 
valve or bottom, which is only released to let the load out when 
it fo lowered down into the hold of the vessel, within souse 
18 inches of the flooring of the ship or th* cargo, as the case may 
be, the breakage is greatly reduced. Each crane is capable os 
loading 300 ton* per hour 

Prof. C. V Boys Lillustiatsd the projection of ripples, and 
showed a logarithmic chart at wave aha ripple velocities and 
frequencies, Ripple# produced by tuning-forks an so amaO, 
ana travel so quickly, a* to be invisible unless Uhnatoated either 
in sta n taneously or int er mit t ently at the proper rate. They are 
then visible, and the relations of velocity and frequency can be 
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illustrated Both taming forks and a m echanical device wen sen ted not only t y the gradiml change of shape ft the corves* 
employed to produce the ripples By the use of “ scale lines, 1 bat by the complete dmppeanuwe of the curves of greater 
the logarithmic chart was made more comprehensive than usual strength When the senes u coasplste, it is proposed to reduce 
The lines were employed to illustrate the effect of all possible it by photography and use it m a *" wheel of life, * to dhrstmte 
variations of gravity and of surface tension divided by density the decadence of an oscillator field 

open velocities and frequencies of waves and npples A curtoos model for showing the gyroscopic properties of a 

Mr J Norman Lockyer, C B , had three exhibits One was a wheel was exhibited by Mr MlUr^prorth Hedges The wheel 
photograph of apparatus employed for collecting the gases obtained was represented by a rim having within it a heavy inner disc 
from minerals by the distillation method A small retort con which could be made to revolve rapidly on the axis of the 

S the mineral it connected with an end on spectrum tube wheel When the wheel was allowed to roll slowly down on 
on to a Sprengel pump After exhaustion, the mineral is inclined plane, and the inner disc was made to revolve in the 
to redness, and the spectra of the gases evolved at the same directum as the wheel they both assisted to keep the 
various stages, as exhibited by the spectrum tube, are both system upright When however, the inner disc revolved m 
observed and photographed The gases are collected in a the oppotate direction to the wheel the system was in a state of 
" steeple at the foot of the fall tube of the pump, and unstable equilibrium which caused a rapid revolution through 
they can then be observed at atmospheric pressure The 180’, when both the wheel and the inner disc revolved ua the 
second exhibit consisted of photographs of the spectra of same direction, and so produced a state of stable equilibrium. 
Bellatnx, and of a part of the solar chromosphere, showing co Four photographic views taken by Mr W Barber, and illus- 
mctdences with the lines photographed in the spectra of the bating the accumulation of ice on the over near the Beckton 
gases obtained from unuiuute The photographs showed a Gas Works North W wlwich in February of this year, were 
close relation of the new gas or gases to solar and stellar shown by Mr G J Symons 

phenomena They appear to point to the vera causa not of two Photographs of curvilinear crystals of water were exhibited by 
or three, but of many of the lines which so fiu have been Dr Gladstone, FKS The photographs were taken during 
classed as ‘ unknown ’ The spectrum of Bellatnx was photo the severe frost of last February, and showed the forms assumed 
graphed at South Kensington with a 6 inch prism of 45“ and that by the vapour when frozen upon a shop window and the glass 
of the solar chromosphere with the same instrument during the roof of a photographer s studio All the lines of the crystals 
total eclipse of the sun 1893 Mr Lockyer also ex were curved Another exhibit by Dr Gladstone consulted of a 
htbtted photographs of the spectra of the new gases In blue photograph showing the way in which a solution of sodium 
the preliminary ex penmen ts the new gases have not been salts mixed with some earthy matter and water may be made to 
separated from the known gases which come over with crystallise on evaporation This specimen showed many spiral 
them so that the spectra exhibited c interned many known lines forms It, and the original specimens were prepared by Mrs M. 
The photographs illustrated (a) The rpresence of the yellow Watts Hughes 

line (D,) in some instances with the blue line 4471 and in Prof A. G Greenhill and Mr T I Dewar exhibited an 
others without it (i) The presence of the yellow line in some algebraical spherical catenary By a special choice of the con 
Spectra with an ultra violet lme at 3889 and in others without\t slants depending upon the quinquisection of the period of the 
Dr A A Common exhibited the following silvered glass associated elliptic functions, the general equation! of the 
mirrors (1) 31 inch convex mirror 54 inch radius being the spherical catenary considered by Clebsch in Crelic 57 were 
small mirror of an oblique Cassegrain reflecting telescope shown reduced 10 as to make tilt projection of the chain on a 
<x) ao inch concave mirror 90 inch radius, spherical curve horizontal plane a closed algebraical curve of the tenth degree 
<3) Two 16 inch plane mirrors for helioatats to be used at the A number of interesting Japanese pictures selected to illustrate 

1896 total solar eclipse the effects >f time on the pigments used by the ol 1 painters 

Mr A. E Tutton exhibited an instrument for cutting gnnd of Japan (a n 1333 to the early part of the 19th century), 
mg, and polishing accurately orientated plates and prisms of were exhibited by Mr W Gowbuid The chief pigments used 
crystals of every degree of hardness The instrument combines in these pictures were as follows —Greens and blues carbonates 

an accurate reflecting goniometer with a diamond edged tutting of copper Permanent blue the mineral Laps latutt Reds 
disc and grinding and polishing Ups The adjusting segments red oxide of iron, vermilion carmine Permanent white 
of the goniometer are graduated in order that the crystal may levigated oyster shells Black soot prepared from the oil of 
be adjusted so that the desired direction in it can immediately Stsamum Indicum 

be brought parallel to the cutting disc or grinding Up Numerous Tropical American butterflies selected to show the existence 
interchangeable Ups are provided suitable for all cUsses of of common colour types amofrg species associated m the same 
crystals, and the interchange may tie effected with great readi areas were exhibited by Mr W t H Blandford The phe 
ness. A counterpoising arrangement is also provided which nomen on (Homaochromatism) is observed chiefly among species 
enables the pressure with which the crystal bears upon the Up of the sub families Danatna and Hthcominet, but frequently 
to be nicely adjusted, according to the strength of the crystal species of other sub-families conform to the prevailing colour 
The instrument may either be driven by hand or by means of type To a particular class of cases of colour resemblance the 
any form of small motor term mimicry has been applied The senes shown com 

Mr A T Trotter showed a model illustrating the relation of prised —(t) Species of ifr/wowirx associated in pairs the colour 
volts, amperes, and length of electric arc. The model was made type varying with the distribution from north to south (a) 
from the diagrams in Prof Ayrton s paper read before the Species of different genera (Tit Aorta and IftlscoHtusJ associated 
Chicago Congress and described in Mrs Ayrton • article in The m pairs, and sometime!, mimicked by butterflies of other 
Xltctncusu Drawings of the electnc arc were shown by Mrs families (3) Homoeochromotic types from various districts 
Ayrton The drawings were in sepia and ten times the full size represented by numerous species in different families sub fiunilies 
They showed the form of the arc produced with a current of 20 and genera 

amperes between a positive carbon 18 millimetres in diameter Mrnntue in finger prints formed the exhibit of Mr brands 
ana a negative one 15 millimetres in diameter, when the Galton The exhibit furnished an illustration of the exceptional 
arc was respectively 4, 7 and 18 millimetres long From trustworthiness of the finger print method in determining ques 
the drawings it could be seen that using a cored positive tions of identity It demonstrated that m a case of twins whose 
<*rbos t Ummshts the risible part of the are, and, when the arc portraits, clasnficatory measures, and finger print formulae were 
is kmg, causes th* central portion to become gourd shaped closely alike the finger pant minuter were quite different A 

The Applied Mathematics Department of University College second exhibit of Mr Galton s was the print of the hand of 
showed a senes of diagrams, calculi ted and prepared by Miss a child eighty six days old An enlargement of this prut showed 
Ahce Lee, to illustrate the tame decay of the field due to a the development of the ridges at that early age 
Hertman oscillator The late Irof Herts prepared four Mr B Harrison exhibited Eolithic implements from the 
■dtsgrams to illustrate the nature of the field in the neighbour chalk plateau of Kent The implements were found by the 

hood of an nwiilaww giving a stable wave tnun Hu theory exhibitor u pits, dug under the auspices of the British Assoc 1a 
requires owing to every Hertzian oecillator rally lion Stones were shown which were thought to bear evidence 

grong a rapidly damped wave train Mme Lee s diagrams illus of use as tools, naturally of suitable shapes but improved upon 

tntea the changes in the field during Al complete jactitations by chipping round the edges where required 

four systeths of curves gave the points of the field with relative j The Curator of tbo Maidstone Museum showed a senes of 
strengths jo, 30,10 and 1 The decadence of the field was repre J nine photographs (with map, ground plan, and section) of a 
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im or Mithnue Unde du 
thi east bon* of the nver Medway at Wouldbam, near Maid 
* ne The temple, or “ cave," war found by workmen while 
engaged in removing rend for ballast, and excavated under the 
superintendence of the exhibitor It had apparently been built 
into the bank, standing east and west, measuring 4° feet in 
length and jo feet in width Numerous fragments of tiles, 
aamian and other pottery, animal booes, and a coin of Constan 
tinopolis were found in the filhng, but no statuary or inscriptions 
So for this “ cave is the only one foand sooth of the nver 
Tyne 

Mr G F Scott Elliot had on view photograph! and objects 
illustrating his recent expedition to Rnwenson The photographs 
showed characteristic trees and shrubs of Tarn, view of Ksgera 
River, and of Rnwenson The object* consisted of Wandorobbo 
costume, sword, quiver, fire stick, and arrows, Uganda pottery, 
bark ddths, &c , banana meal, &e , in form, ready for export 

Mrs. Ellis Rowan exhibited Australian wild flowers in water 
colours The examples were from Northern Queensland and 
Western Australia 

A letter and original manuscript of Fmin Pashas last 
Ornithological Journal formed an interesting exhibit by Sir 
William 11 1 lower The object! were found by the officers of 
the Congo Free State, after Emm had been murdered by the 
Arabs at kinena, on or about October 28, 1893 

A senes of cultures of vanoua forms of the bacteria which 
harl been isolated from the nver Thames, and then cultivated 
by the methods employed in the laboratory, formed Prof 
Marshall Ward’s exhibit The bacteria were grouped in sections 
corresponding to the different types, and characterised by 
differences as to the pigment production temperature of growth, 
aapacity of forming spores, behaviour m different media, sires, 
shapes, and power of movement, &c Some uf them belonged 
to common species, others were rare, or unknown, and not 


An instrument for describing parabolas by means of a com 
bmed sliding and link motion «u exhibited by the inventor, 
Mr H Thomson Lyon 

Sir David Salomons showed new forms of “ top ' slides for 
the lantern selenite and hot water slide heated electrically , and 
k field Ac 


This minute and most beautiful Hymenopteron was observed by 
Sir John Lubbock swimming or flying under water, crawling 
about weed Ac The Mymandi (Hal ) all oviposit in the 
eggs of other insects Pofyruma not am, according to Gamn, 
having been bred from eggs of a dragon fly, si sekna The 
smallest of this family, Camptopttra patavtru , is but one eighty 
fifth of an inch in leimth 

The hone structure In the dentary hone of Gomphegnathui , a 
South African reptile, was illustrated by one of Prof Seeley 
exhibits The hone structure m this fossil, which ■■ ~ f ^- 


is of Permian 

D _ m the bone structure of a mammal, 

in the arrangement of the haierman canals and the lacume 
Prof Seeley also showed vertical sections through the 
maxillary and mandibular teeth from the same skull This 
exhibit consisted of three vertical sections of the skull of 
(rvmpkegnatkm taken at the hinder termination of the hard 
palate, showing the conical forms of the single roots to the 
molar teeth, the flat transverse crowns to the teeth, end the 
way in which the mandibular teeth are opposed to those in the 
skull 

A sacred bone trumpet, drum, and flute were exhibited 
by Dr George Harley The trumpet and tom tom drum were 
from the temple of a Buddhist monastery in Thibet They 
were made from the bones of priests—from their being supposed 
to be more religiously effectual The trumpet when blown 
emits a ruing ana falling mournful waiting sound The drum, 
when the knobs attached to its strings are rattled against the 
skins, gives a disagreeable harsh noise which 1* thought to drive 
the evil spirits out of the temple The flute is a Canb Indian’s, 
from Guiana, made from the tibia of a deer (Ceattus rufimu) 
From it can be got the notes i, a, and 3, m the natural 
harmonic ratios of 6, 7, and 8, as in the French flageolet 
The following exhibits, with demonstrations by means of the 
electric lantern, look place in the meeting room of the Society 
Lantern slides, illustrating the ethnography of British New 
Guinea, by Prof A C H addon The s' ’ 
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the physical characters of different tribes inhabiting British 
New Guinea, some of the occupation* of the people, several 
kinds of dances, and the distribution of dance masks A 
senes of dwellings from one end of the Pro t ectorate to 
the other was shown, and two types ci canoes Finally, 
illustrations of the decorative art of vanoua districts were 
thrown upon the screen Evidence was given in amort 
of the view that Bntish New Guinea is inhabited by tine dark 
Papuana, and by two distinct lighter Melanesian people*, one of 
whom may have come from the New Hebrides, and the other 
from the Solomon Islands 


- „ _ _iples of colour photography, 

described his method of obtaining them The photograph*' 
ite heliochromy-- 


The 


a realisation of composite heliochromy in a single image 
method of composite heliochromy requires three linages super¬ 
imposed by projection In Dr July* photographs the colour 
analysis and synthesis are carried out in the one image The 
colours are the natural colours as they registered them selves upon, 
the piste, and in no case altered after reproduction Die sped 
mens shown wire first attempts, produced with rough apparatus 
The images showed v slightly grained appearance, hut this it 
avoidable with primer appliances The process of taking and 
reproducing the photographs differs m no way from ordinary 
photography upon the dry plati, save that the sensiuve plate is 
exposed in the camera behind a screen lined in particular colours 
The positive 11 subsequently viewed through a screen luted with 
three other colours, the three * fundamental colours.” which 
upon the three colour theory of vision ire supposed 11 
to all our colour sensations 


> give n 


ON THF TEMPERATURF VARIATION Oh 
THE THERMAL CONDUCTIVITY Oh ROCKS ‘ 
g 1 'T'HF experiments described in this communication 
wire undertaken for thi purpose of finding, 
temperature vanation of thermal conductivity of some of the 
more important rocks of the earth s crust 

| 2 The method which we adopted was to measure, by aid 
of thcrmoeleclnc junctions, the temperatures at different points 
of a flux line in a solid, kept unequally heated by sources 
(positive and negative) applied to its surface, rod maintained 
uniform for a sufficiently tong time to cause the temperature to 
be as nearly constant at every point as we could arrange for 
The shape uf the solid and the thermal sources were arranged to 
cause the flux lines to be, as nearly as possible parallel straight 
lines, so that according to Fourier s elementary theory and 
definition of thermal conductivity, we should have 

<t(M B) MMHefl)]—MT 
it(T, M) a [t«(B) 

where T, M, B denote three points in a stream line (respectively 
next to the top, at the middle, and next to the bottom m the- 
slab*. and columns which we used), ti(T) »(M), f(B) denote- 
the steady temperatures at these points, and tfT, M), *(M, B), 
the mean conductivities between T and M, and between M and 
B respectively 

| 3 The rock ex penmen ted on in each case consisted of two- 
equal and similar rectangular pieces, pressed with similar faces 
together In one of three faces three straight parallel grooves- 

- just deep enough to allow the thermoelectric wires and 

- to be embedded m them, and no wider than to admit 
and junctions (see diagram, | 8 below) Thus, when 
the two pieces of rock are prereed together, and when beat 1* 
*0 applied that the flux lines are parallel to the frees of the taro 
parts, we had the same result, so far as thermal conduction 1* 
concerned, as if we had taken a single slab of the same sue as 
the two together, with long fine perforations to receive the eke 
tnc junctions The compound slab was placed with the per¬ 
foration* horuontsl, and their plane vertical Its lower side, 
when thus placed, was immersed under a hath of tm, kept 
melted by a lamp below it Its upper side was flooded over 
with mercury in our later experiments (|g 6 , 7,8), asm Hopkins’ 
experiments on the thermal conductivity of rock Heat was 
earned off from the mercury by a measured quantity of cold 
water poured upon it once a minute, allowed Id remain till the 
end of a minute, and then drawn off and immediately replaced 1 
lb« A^aj m^by bcnl ^Kllvin P R b and J R Enkmt Murray read at 
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by another equal quantity of cold water The chief difficulty 
in reaped to steadiness of temperature was the keeping of the 
gas lamp below the hath of melted tin uniform If more 
experiment* are to be made on the same plan, whether for rocks 
or metals, or other solids, it will no doubt, be advisable to use 


immersed at as nearly constant a temperature 
to arrange for a perfectly steady flow of cold water to carry away 
heat from the upper annum of the mercury resting on the upper 
side of the slab or column It will also be advisable to avoid 


perforation* to be bored through it, instead of the grooves 
which we found more readily made with the appliances avail 
able to ui 

14 Our first experiments wen. made on the slate slab, 
15 cm square and $ cm thick in two halves, pressed together 
each at cm by la 5, and 5 cm thick One of these parts 
cracked with a loud noise in an early experiment, with the lower 
face of the composite square resting on an iron plate heated liy 
a powerful gas burner, and the upper face kept cool by ice in a 
metal vessel resting upon it The experiment indicated, very 
decidedly, lets conductivity in the hotter part below the middle 
than in the cooler part above the middle of the composite 
square slab We supposed this might possibly be due to the 
crack, which we found to be horizontal and below the middle 
and to be complete across the whole ires 
of is| cm by 5, across which the heat 
was conducted in that part of the com 
poste slab, and to give rise to pal| ably 
imperfect fitting together of the solid above 
and below it We therefore repeated the 
experiment with the composite slab turned 
upside down, so as to bring the crack in 
one half of it now to be above the middle 
instead of below the middle as at first 
We sUll found for the composite slab, K 

lesa conductivity in the hot port lx low the 
middle than in the cool part above the 
middle We inferred that, in respect to 
thermal conduction through slate across 
the natural cleavage planes the thermal 
conductivity diminishes with intrcxse of 
temperature 

I S We next tried a composite square 
slab of sandstone of the same dimensions 
as the alate, and we found for it also dcusive 
proof of diminution of thermal conductivity 
with increase of temperature We were 
not troubled by any cracking of the sand 
*teue, with Us upper side kept cool by 
an ice cold metal plate resting on it uid 
its lower side heated to probably as much aa 
300* or 400“ C 

| 6 After that we made a composite 
piece, of two small slate columns each 
3 S cm square and 6 a cm high with 
natural cleavage planes vertical, tressed 
together with thermoelectric junctions as 
before, but with appliances (see | 10) for 
preventing loss or gun of heat across the vertical udei, which 
the smaller horizontal dimensions (7 cm , 3 5 cm ) might require, 
hut which were manifestly unnecessary with the huger horizontal 
—w <aj cm , aj cm ) of the slabs of slate and sandstone 
ir former- ' ‘ * " 


The top of each column wis kept cool by mercury/ and water 
changed once a minute as described in I 3 above * , J - 

a tank having the top of the stone cofur ' 


:utj/ and water 
e /contained in 
1A bottom, and 


the stone, and made tight against wet mercury by marine glue 
| 9 The temperatures «(H), e(M), v(T) of U, M, T, the hot 
intermediate and co I points in the stone, were determined by 
equalising to them successively the temperature of the mercury 
thermometer placed in the id tank, by aid of thermoelectric cir 
cults and a galvanometer use 1 to test equably of temperature by 
nullity of current thrxigh Us coil when placed in the proper 
circuit, all aa shown in the liieram The steadiness of tempera 
was tested by keeping the temperature of the 
ibservmg the | 


for current when the junetnn in the oil tank and one or other 5 
the three junctions in the stinc were placed m circuit We also 
helped ourselves to alt at mug constancy if temperature ra the 
stone by observing the current through the galvanometer, due to 
differences of temperature betwten any two of the three junctions 
fi, M, T placed in circuit with it 
g 10 We made many experiments to test what appliances 
might be necessary to secure against gain or 1 >ss of heal by the 
stone across its vertical faces and fxmd that Luselgukr looael) 
packed round the columns and contained by a metal case sur 
rounding them at a distance of 2 cm or 3 cm prevented an) 
appreciable disturliance due to this cause This illowcd us t 
(eel sure that the thermal flux lines through the stone were ver) 



1—Iron wires are mark# 11 Platinoid wires- 

■lab X Thermoelectric junclione in oil hath A Hath 
'*-■ ‘ "•-- - t JUII - 

of temper ituce bet, 
shall depend 
X T M B 



put in circuit with the *idvat- - - — 

_In Cornwall g the zslvenom.ter to *n> jrnirof then welouri j 

inccted through copper a id plaunotd with X B M T 


used m our fo 


ir experiments The thermal fiux lines u the 
. its on slate were perpendicular to the natural 
cleavage planes, but now, with the thermal flux lines parallel to 

the cleavage planes, we still Ibid the same result, smaller thermal _ 

conductivity at the higher temperatures Numerical results will u corrected the greatest 
be stated in 113 below | which is at an* C is uni 

I 7 Our last experiments were made on a composite piece 
of Aberdeen granite, made up of two columns, each 6 cm high 
and 7 6 cm square, praised together with appliances similar to 
thoee described in 164 arid, as in all our previous experiments 
on slateand sandstone, we found less thermal conductivity at higher 
temperatures The numerical results art given in | is 
I 8 The accompanying diagram (I ig I) represent* the ther 
mal apphances and thermoelectric arrangement of H 6. 7 The 


approximately parallel straight lines on all side* of the centra 
line BMT 

| 11 The thermometer which we used was one of Casella s 
(No 64 168) with hew certificate (No 48,471) for temperature 
from 0° to ioo°, and for equabty in volume of the div iviotts abov 
100* We standardised it by companion with the constant 
volume air thermometer* of Dr Bottomley with the fi 
result This is satisfactory ss showing that when the zero ei 

only o 
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8 12 Edth experiment on the elite end granite column* luted 
about two lupin from the fint application of heal and cold , and 
we generally found that after the fint hour we could keep the 
temperature* of the three junction* very nearly constant 
Choosing a time of best constancy In our experiments on each 
of the two substances, slate and granite, era found the following 
results — 

Slate flux lines parallel to cleavage 
*(T) « 50* a C 
MM)-i*3‘. 3 
MB) = aoa* 3 


£MB)„ 7L ,-,« .28., 

J(T,M) 79 0—2 J7 307 

Aberdeen granite 

MT) = 81* l 
MM) - 145* 6 
MB) = 214* 6 

The distances between the junctions were BM *. i 9 cm and 
MT - 2 o cm 

XMB) 6 4 S-a o 32 2 gg 

#TM) 690-19 363 

I 13 Thus we see, that for slate, with lines of flux parallel to I 
cleavage plane*, the mean conductivity in the range from 123* C 
to aoa C is 91 per cent of the mean conductivity in the range 
from 30 C to 123* C and for granite, the mean conductivity 1 
in the range from 145° C to 2ig p C is 88 per cent of the mean 
conductivity in the range from 81° C to 145° C The general 
plan of apparatus, described above, which we have used only for 
comparing the conductivities at different temperatures, will, we 
believe, be found readily apphcable to the determination of 


THF RFIATION BETWEEN THF MOVE¬ 
MENTS Oh THF FYE S AND THE MOVE 
ME NTS 01 THF Hr AD' 

AXIE all know that it was a long tune before mankind found 
' ' out that the earth moves For sges the apparent motion 
of the heavenly bodies was supposed to be their real motion, 
the earth being fixed We, who know something of the truth 
in this matter, do not, however any more than our ancestors 
did, see or feel the earth move We believe that it does so 
either because we have been told by some one who, we think, 
knows about such thinga or because we have reasoned the 
matter out from data observed by oursehes or reported by 
credible observers But in habitual thought and speech we go 
hack to the old assumption which, for our practical, terrestrial 
purposes, answers well enough, and is perfectly m accordance 
with our sensations 

When we turn from the great Cosmos to the microcosm, 
when we compare the motion of our own body among the 
various fixed (terrestrially fixed) and moving bodies around us, 
with the motion of the earth among the stars, we find quite a 
different state of matters It never occurs to us that our own 
body is at rest, and that the tree*, bouses, 4c , move When 
we really move we not only know, but feel and see that we are 
moving, and every one learned or ignorant, old or youiw—if 
only he is sober—feels and sees that the solid earth 1* fixed, 
except on the rare occasion of an earthquake, and in the case 
of some illusions which we shall have to consider I wish to 
discuss the cause of this wuatum of the fixedness of the earth, 
and also incidentally of the exception implied m the words I 
have just used, “if only he is sober " 

If we keep our head fixed and look at any really fixed scene 
—say, a room in which there is nothing moving—or a landscape, 
if we can find one without railway trams, ships, moving bouts, 
or flying buds, we can allow our eye* to run over it in as uniform 
or as irregular away as we please, and see that the scene remains 
fixed We might have supposed that, as we move our eyes 
1 Bsfaf tbiroutfc Ro-btrt Boyh Lsctarv, dsUvered before tbs Oxford 
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from right to left the whole scene, bke a moving panorama,, 
would seem to move from left to right, but it does not do so 
It r emains visibly at rest, and we know, without any reasoning 
about it, that the changes of view were produced by the motion 

We farcy that we can move our eyes uniformly, that by a 
continuous motion like that of a teleacope we can move our 
eyes along the sky line in the landscape or the cornice of (he 
room, but we are wrong in this However determinedly we try 
to do so, what actually happens is, that onr eyes move hire the 
seconds hand of a watch, a jerk and a little pause, another jerk and 
so on , only our eyes are not so regular, the jerks are sometimes of 
greater, sometimes of less, angular amount, and the pauses vary In 
duration, although, unless we make an effort, they are always short 
During the jerks we practically do not see at all, so that we have 
before us not a moving panorama but a senes of fixed pictures 
of the same fixed things. Which succeed one another rapidly It 
is not difficult to understand how this gives nse to a sensation of 
the fixedness of the external scene If in the otherwise fixed 
scene, there is a really moving object, we see it move, because 
during the pauses, short a* they are, the moving object has 
visibly changed its place, and m each of our fixed pictures the 
moving object is seen to move If it moves too slowly for this, 
then we do not sa it move, but only infer its motion from com 
panson of Us position at different times If we keep our eyes 
fixed on the moving object, and this la possible if it does not 
move too fart or too irregularly, then we see it fixed and the 
really fixed thing', moving, an illunon we have all observed 
when the pier seems to move ami the steamer remain at real 

That the eyes jerk in the way now stated can be made plain 
by means of a simple experiment If we have in the field of 
view a bright object such as an incandescent electric lamp, and 
after running our eyes over thi scene before us, shut our eyes, 
we see secondary images of the bright object 1 Now if the 
eyes move continuously from one position to another, we should 
see between the two secondary images of the bright object 
corresponding to these two positions, a bright band composed of 
an infinite number of images each infinitely near its two neigh 
hours But we see no such band, but a finite number of sharp 
indhidual images, each of which corresponds to the position of 
the eyes during a pause between jerks, unless the bright object 
11 very bright, there is nothing in the secondary image to repre 
sent tne positions of the eyes during the jerk If for a bright 
object We take the sun, then we do see bands joining the sharp 
secondary images These bands are feinter than the sharp 
unages, and die away sooner They are the impressions made 
on the retina by the image of the sun passing rapidly across it 
during the jerk But it with the fixed bright object in the 
field we follow with our eyes a really moving thing, then on 
shutting the eyes we see a band of light, because the image of 
the bright object passed not very rapidly across the retina 

This habit of jerking the eyes from one position of vision to 
another, as fest as the tight well poised globes can be swung 
round by the quick working straight fibred muscles which 
move them may tie an innate habit, or it may have been ac 
quired by our looking at things and turning quickly from one 
object of interest to another, at all events Tt is now the way in 
which alone we can move them, unless we fix them on a moving 
object 

So far I have supposed the head fixed and the eyes alone 
moving I et us now attend to what happens when we move 
our brad * 

The movement of the head, unless it is very rapid, makes no 
difference at all in the phenomena just described 

If we call the line aldng which we look during the pause 
between the two jerks a glance line, we may describe the whole 
phenomenon by saying that the glance lines are fixed relatively 
to fixed external objects, whether the head is rotated or not 
This, of course, means that, during a pause, the eyes are rotated 
relatively to the head about the axis about which the head is 
really rotated, m the opposite sense and through the same angle 

It might, for all that has been yet said, be supposed that this 
fixedness of the glance lines, when the head is rotated, depend* 
on the habit of looking at things, but that this u not the cause, 
or, at all events, not the only cause, is plain from the feet that 
the same relative movements of the eyes take place when we 


in moving tbs bead tilbsr akmt or along. 



June 20,1895] 


NATURE 


look at an objectless field of new, such as the clear, doodle* 
sky, oe, as was, 1 believe, first noticed by Dr Breuer, when the 
eyes are shat By placing the fingers lightly over the closed 
cyebds we can feel the motion of the prominent cornea If, 
with eyes shut and fingers so placed on the eyehds, we turn the 
head or tom head antibody round, we feel the eyes twitch As 
the head turns round the eyes retain for a httle a fixed orientation 
in respect to external fixed things, and then jerk so as to make 
up for lost time, again pause, anaagain jerk, aid soon So that 
while the head turns umfortnly, the eyes, which must, of course, 
on the whole make one full turn, while the head makes one fell 
turn, do their rotation intermittently, being, so to speak, left 
behind by the head, and then making up by a rapid )erk 

Another proof that these compensatory movements, as they 
may be called, of the eyeballs are not or, at least, not wholly 
caused by the effort of looking at things, is afforded by oh 
serving what happens when the head is rotated about a fore and 
aft axu, about an axis coinciding with a glance line Ifwektip 
our eyes fixed on a particular point and rotate the head about 
the line along which we look, 1 we still see things fixed, the world 
does not seem to revolve about our fore and aft axu Hen. also 
ire can show by means of secondary images that we see a senes 
of fixed pictures 

If, with a bright object in the field of vision, we fix our eyes 
and keep them fixed on a point about 15° distant from the 
bright object (if we keep both eyes open, about as far from our 
eyes as the bright object is, to as to avoid double vision) an 1 
then rotate the head about a fore and aft axu through, say 30* by 


the bright object arranged upon an arc of a circle, the radius of 
which is the angular distance of the bright object from the point 
fixed 

If I have rotated my head through about 30°, 1 see about hve 
secondary images, so that what I call the angle of rot aim y 
nystagmus u, in my cate about 6* Here we have been looking 
aU the time at the same point, and it is not easy to suppose that 
the very slight attention we pay to objects seen indirectly, or as 
we sometimes say, ‘ with the tail of the eye, could lead to a 
habit, so fixed that we cannot escape it, of moving the eyeballs 
in the way described 

I have said that the movement of the head, uu/tss iluxtty 
rapid, does not affect the fixedness of the glance bnes Trans 
latory motion of our body may be so rapid, as in a railway tram 
that the eyes cannot twitch so tut as to keep the glance lines 
fixed relatively to near fixed objects 

The eyes do their best they twitch hut not enough, unless 
the train is moving slowly, and near objects seem to fly back 
wards We succeed with fixed objuls at a greater distance 
from us, we can see them fixed and all objects bet ween us anil 
such visibly fixed objects arc seen to move hackwsrds fixed 
things beyond them seem to move forward with us Of course 
if, by keeping our attention on our carriage and its contents, our 
glance lines become fixed in reference to these really moving 
things, they seem fixed, and the while world outside of the 
carriage u seen to move in the direction opposite to that of our 
real motion It u also obvious that rotation of the head, if it 
u more rapid than the quickest possible rotation of the eyeball 
in the head, must affect the position of a glance line for, m 
order that the glance line may remain fixed the eyeball must 
rotate m reference to the head as fast m one sense as the head 
rotates in reference to external things in the other sense, but in 
the case supposed, the eyeball cannot do so We can try this 
experiment without having recourse to mechanical means of 
rotating our body and head, which, of course, we could do as 
fast as we please, and a peat deal fester than would be either 
pleasant or safe The HA* rapid rotation of our head which 
we can produce by the direct action of our muscles is what is 
known as wagging, that is, a rotation about a vertical axis upon 
the joint between the first two vertebra In this way we can 
gtvo the head an angular velocity considerably greater than the 
maximum angular velocity of the eyeball When we do this as 
felt as we can, we see that external thing* do not appear steady 
When we wag our bead to the right we see the world wag to 
the left, and net vena But the external really fixed things 
do not appear to ns to describe nearly so Urge an angle as the 

1 Uwstsks a sufllcfeattv distant oWsetss tbs tbiiig to bs looked si w* 
my Mctybt the want of cebddeace ofthe twoafende bon Woo«ut to the 
twoeyee sad, mmw all that Is hue difciW bVwi as will tkuu*h 
00c so co nviha dy with on qn abut 
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head really dots the tyis nuke an effort to corHpumte the 
rotation of the hea 1 an effort only partially succes ftu, the angle 
through which external things seem to move being the difference 
between the actual angulu rate of movement f the head, and 
the maximum possil le angular rate of movement of the eyeball 
in its socket This difference can best be observed and, indeed, 
can be approximately measured by observing a distant light on 
a dark night, while we w ig ihe head The point of lurht seems 
drawn out into a honr intal lme if light, the apparentlength or 
which is the angular difference in question As we can wag 
our head much fester than wt ran non it, the apparent length ot 
the vertical line of light int which a bright point is drawn out 
when wt look at it tnd n d as rapidly as we can, is much less 
than that of tht horizontal line of light just spoken of, but I 
find that I can, by nodding route my head about a right and 
left axis a little fester than I cm rotate my eyes about the same 
axis so that the lumm us j mt does appear drawn out into a 
short vertical line 

Such violent movements f the head recur sometimes in our 
ordinary (not experimental) use of our eves but tht) are rare 
and isolated, so that tht hsturlxuice of the fixedness >{ the 
glance lines which they tust dots not rt illy affect our sense ot 
the fixedness of the world The illusKn of the moving pier xml 
we have all also observed when there u a 
: m whieh we happen to be and we see 
me moving train fixed and the fixed train moving is cor 
reeled by looking stlhe sh re or the railway station For a 
moment these also seem to move hut our glance lines almost 
instantly become fixed in reference t these things which wt 
know are fixed and it is then difficult to refill the illusion 
Another similar cast is that f the moon tnd the clouds We 
sometnms see tht moon moving and the clouds 1 xed, sometimes 
the clouds moving and the moon fixed as our glance lines are 
fixed relatively 11 the clouds 1 r t > the mu» and a little 
Jvmctice enables us to (.hinge from tht ne sensation to the other 
at will 

What has been said semis 11 show that jur immediate sense 
that the earth and what we call fixed objects on it are fixed is a 
consequence of the way in which wt mvve cur ejes and, in 
particular, of the way in which l>y a suitable m vvement of the 
eyeballs we mv luntanly anil unconsciously compensate move 
ments of the head voluntary < r involuntary, conscious or 
unennscu us 1 

1 hat such an immediate sense 1 f the fixedness of external 
fixed things is of great use t s us in m vvmg about amt ng them is 
plainly shown when wt observe the trouble which a drunken man, 
who has lost this sense has in guiding himself 

1 now turn t > the queen m What is the cause of this prompt 
and wonderfully accurate compensators m ivement of the 
eyeballs ? 

1 here are three sources from which we rm obtain inft rmativn 
leading 11 an answer (1) Lxpenments on urstlves (a) anato 
mical observations tnd measurements ami (3) observ Uions f 
the effects of injuries I > the labyrinth of the internal cai 

I shall consider these in their order 

By experiments 1 n ourselves I mean the study of the effect on 
the motion of the ejes and on our sense of the fixedness of 
external things, of movements of our hfid (in this case always 
along with the rest of our laxly) which we do not make as a rule, 
for any other jMirpoae 

I have already stated that if we shut sur eyes place ur fingers 
on the eyelids and turn r undabout a vertical axu we feel with 
our fingers the jerking motion of the eyeballs If instead of 
turning once round we turn round several times, still better if 
we seat ourselves on a turning table and get some one else to turn 
it and us round at a uniform rate, we find that the jerks become 
less and less frequent, ami after two or three turns cease alto 
get her Another thing which we observe is, that althiugh the 
turn table is being tame 1 round at a perfectly uniform rate we 
feel the rotation becoming slower ami slower and when the 
jerks of the eyeballs have quite ceased we feel ourselves at rest, 
and have no sensation of rotation Let us for convenience call 
the sense m which the rotation is sbll going on positive This 
uniform positive rotation has become to us imperceptible (as long 
as we keep our head in the same position in respect tv the 
vertical), and u what we may call a new zero of rotation If the 
rate of rotation is now increased we feel this increases), a jnsitive 
rotation , if it is diminished we fed the diminution as a negative 
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r 1 ition—a rotation the other way about What we really 
jircuve thfn u> atetktahan of rotation, using the word ac 
ctlerabon in it* technical seme If the turn table t* stopped 
this is a negative acceleration, and what we feel it that we art 
being turned round in a negative sense, and at the same time we 
feel our eyeballs jerk The sense of rotation and the jtrking die 
away in tins as in tlx. former case 

If while we are being turned round with uniform angular 
velocity but after all sense of rotation and all jerking of the 
eyeballs have ceased, we open our eyes, we still fi.il ourselves 
quite at rest, but we see all external objects turning round us, as 
has been well said by Prof Mach, the external world seems 
to turn round inside an outer unseen fixed world It is in 
reference to this imaginary fixed world that our glance lines are 
now fixed If the rate of rotation is changed while the eyes 
are open, the sensation of rotation is exactly thi same as if 
they were shut, wc feel the acceleration—positive or negative— 
as a rotation in the one or in the other sense and the jerks of 
tlx eyeballs take place as if the rial external world were not 
there and we were looking beyond it at the unseen fixed world 
outside of it, that imaginary world in reference to which our 
glance lines are now fixed 

If while the experiment I have described is going on we 
move so as to change the direction in our head of the axis of 
rotation- for instance, if, after uniform rotatt in about a vertical 
axis has gone <n, with the head to it* usual upright position 
until the sense of rotation has ceased, we Ixiw our head forwards 
so that the axis of rotation is now parallel to a line from the 
occiput to the chin, a very striking, and somewhat alarming, 
but most instructive sensation is experienced What we feel is 
that we are being turned round with a rotation which is the 
resultant of two rotations of equal angular velocity one the 
real rotation about what is now the vertical the other the 
imaginary (but equally perceived) rotation in the opposite sense 
about the line in the head which was vertical If the angular 
movement of the head is small so that the angle between what 
is the vertical and what was the vertical is small, then the two 
component rotations nearly neutralise one another, and the 
strange and alarming resultant u slight but if the head is bent 
so that the old and new verticals are at right angles to one 
another, the real and the imaginary components are both felt in 
full, and the effect is very startling If the rate of rotation is 
changed simultaneously with the ctinge of position of the head 
we have a resultant if two rotations of different angular 
velocity The most easily observed case of this kind is when 
tlx rotation is stopped altogether at the moment of change of 
position of the haul Here the real component is zero, and we 
nave only the imaginary one I his is the case of the well 
known practical yoke a man is asked to plant the poker before 
him on the floor place his forehead on the end of it, walk 
round it three times, and then rise and walk to the door The 
preliminary part of this experiment presents no difficulty , the 
victim plants the poker, puts his forehead on it, walks round it 
with the greatest ease and with no sense of anything unusual 
But when he rises, the line in his head which was vertical is now 
horizontal, and he feels himself turned round about that 
horizontal line The external world he also sees turning round 
this line objects on the one side rising up and objects on the 
other side sulking down In this visibly swaying world he has 
to guide his sensibly rotating body, and if ms friends do not 
eaten hold of him he is pretty sure to fall All these expert 
ments are most conveniently made on a smoothly working turn 
table of sueh a sue that one can comfortably lie down upon it 
By the kindness of Messrs Dove, lighthouse engineers, I had 
the use of a large turn table made for the revolving lantern of a 
lighthouse It could be turned round smoothly and uniformly, 
at the moderate speed that is most suitable for experiments of 
the kind in question A few experiments with such an ap 
paratus will convince any one that we have here to do with a 
perfectly definite sense, and not with any vague sensations 
caused by the inertia of the soft ports of the body 

Thu is one of the ways in which the phenomena have been 
explained by those who hesitate to believe that there can be a 
definite speaal sense only discovered within the last few years 
1 hat the origin of the sensation is not in the soft parts of the 
body generally but u the head, is made perfectly plain by the 
feet that the position of the head and the changes of that 
position alone determine the sensations We must therefore 
look m the head ft r the organ of this sense 

In close proximity to the cochlea, which is universally re 
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girded as the organ of hearing, there u an organ of very 
sinking, and we might lay mysterious, form It occurs in all 
vertebrates, and occurs in them fully developed, except in the 
lowest forms of fish It is contained in a bony or cartilaginous 
cavity, which communicates with the cochlea or kgena. This 
cav lty may be divided into the vestibule and the three semicircular 
canaU The canals open at both ends into the vestibule, and each 
has at me end an enlargement called the ampulla. 1 Within this 
bon) care is contained a membranous structure, consisting of the 
ulncte, situated in the vestibule and three membranous canals, 
each m one of the bony canal*, each with an ampulla in the 
bon) ampulla and each opening at both ends into the utncle 
The vestibule contains, besides the utncle the saccule, a mem 
bra nous bag continuous with the cochlear duct, and has in the 
side next the tympanic cavity a hole in the bony wall filled in 
by a membrane and known as the ftntstra otahs The saccule 
and the utncle have each a spot on the lower wall supplied with 
nerve* ending in hair cell*, and known as the vuuula anuttem 
Hie mm 2* acmstuu are probably, aa suggested by Mach and 
Brener, organs fitted to perceive acceleration of tmnslatory 
motion, and are not connected directly with the function of the 
semicircular canals The fttustra ovalu belongs to the organ of 

hearing which may thus be said to have a right of way through 
the vestibule We need not therefore here consider any further 
these organs, lmt confine ourselves to the semicircular canals and 
the utncle in its relation to them As already stated, each bony 
canal contain* a membranous canal The membranous canal is, 
except at the ampulla, much smaller in bore than the bony 
canal, so that the space outside the membranous canal filled with 
perilymph is much greater than the space inside filled with 
endolymph 1 he membranous ampulla much more nearly fills 
the bon> ampulla so that here the perilymph space is com para 
tivel) small The membranous canal is pretty firmly attached 
(in some animals at all events) to the periosteum of the bony 
canal, so that in man a section has somewhat this firm 

(f \ ___-pervWprepk 
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fcach canal is in all animals I have examined, approximately 
in a plane, and it is important to consider the relations of these 
planes to one Another and to the mesial plane of the head 

As I have brought part of the apparatus with me I may 
shortly desenbe the method I used to measure the angles which 
these plane * make with one another, and also an improved 
method, of which I have not yet had time to make any very full 
trial 

[The method illustrated by the human skull shown l* full) 
described with wundcuts from idvotograph* in Prof McKend 
nek s Text book of Physiology,' vol u pp 697 699 and there 
fore need not lx reprinted here The other method will, I hope, 
give more accurate measurements ] 

It consist! in attaching the preparation—either a cast of the 
cans It, or, m the case of a bird the dissected and cleaned bony 
canals—to one inn of a branched rod and a lump of wax to the 
other The rod is then fixed to the large appa .ratus already 
referred to 1 be can il* are successively made horizontal, and a 
small plate of glass fixed horizontally in each case—parallel 
therefore to each canal—to the lump of wax We can also 
attach a glass plate parallel to the mesial {Jane We can thus 
have, on a comparatively small piece of wax, glass plates parallel 
to all the planes, the relations of which to one another are to be 
measured The lump of wax is then removed from the rod, and 
the angles between the planes of the glass plates measured by 
means of sn ordinary reflexion goniometer 
The general results are 

(1) Hie canals do not lie rigorously m planes, but sufficiently 
nearly so to give closely accordant results 
(3) The external canals are very nearly at right angles to the 
mesial plane, and therefore, from the bilateral symmetry, the two 
external canals are very nearly in one plane 
(3) The superior and pi 


posterior canals of the 1 

1 aawUary and* of tbs rapenoi 
unf into the vestibule 
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S rfmatety equal angles with the mesial plane. In *11 cases ua and what we may call the mtensftv of the rotaOoo, or 
I have crammed, the angle between the poatenor canal perhap* more correctly the rotational acceleration 
and the meat*] plane u aomewhat huger than that between the Thu hydrokmetic theiry f the function of the semfcfrtular 
superior canal and the mealal plane canal* wa* propounded at \ery nearly the acme time by Prof. 

From the bdateral aymroetry, therefore, the anpenor canal of Mach of Pn^ue, Dr Breutr of Vienna, and myself I give 
the one nd* 1* nearly, but not quite, parallel to the poatenor the name* m the order of publication The view* expeemed 
canal of die od mt aide In the dmeuwon of the way m which by ua were not exactly the tame, and the atatement of the 
the system of canal* may be supposed to act, I ahall for con theory I have just given is any me of them with additioni and 
vemence aaanme that theae canal* are parallel, aa the deviation correction! from the other two 

from exact parallelism only complicates, bat doe* not at all I have not thought it mitssary to refer to the hydrostatic 
vitiate, the argument theory of Golte, or, indeed to give any details of the literature of 

(4) In man, and in a huge number of other animals, the three the subject A very full and accurate digest of almost every 
canal* are very nearly at right angles to one another But, in a thing that has been written <n the functions of the several 
good many of the animals I have looked at, the superior and parts of the labyrinth of the tar has been published in Russian 
posterior canals make with one another an angle considerably nv Dr Stanislaus von Stein and translated into German by Dr 
greater than a right angle C von Krrywicki 

Looking at the six canals as forming one system, we see that The theory as I have just dcstnlied it might perhaps have 
we have three axes, that at right angles to each axis been developed, aa I have here developed it from a considera 
there am two canals, one in the one internal ear, the other tion of the structure and petition of the canals But, as a 
in the other, these two canals having their ampulle at matter of fact, this was net the historical order It was the 
°PPo*ite ends, so that if rotation takes .ptace ahout the experiments of hlourens that first directed attention to these 
axis, the ampulla in the one case precedes the canal in organs as having something l > do with the equilibrium of the 
the other follow* it The vertical axis as we may call that at body 

right angles to the two external (or horizontal) canals, is pretty In reference to these experiments and those made since by 
nearly vertical m most animals, in the usual position of the head many able physiologists and skilled operators, I shall only say 
when the animal looks to the horizon in man It is not exactly that the results seem to me t > he consistent with the hydro 
so we must bow our head a little to make tins axis vertical If kinetic theory Certain of de Lyon s experiments, in which he 
we suppose we are looking north, the other two axes are north increased the pressure in the canals by inserting in them small 
east and south west and north west and south east respectively tangle plugs without producing any nystagmus or rotatory 
In man they pan from the eye of one side to the mastoid pro movements of the head appear to contradict the theory But 
cess of the other side, and are nearly at right angles to one increase of pressure in the bony canal can have no tendency to 
another As already stated in some animals they are inclined stretch the walls of the membranous ampulla, and therefore 
and are nearer the right and left than the fore and aft line in the could not be expected, if the theory as I have stated it u correct, 
head to produce a sensation of rotation , what is required, is that the 

In order to see how such a system can work as a hj dro pressure inside the membranous ampulla should be greater than 

dynamical instrument, let us first consider one canal that outside of it 

Here we have two watery liquids the endolymph within the The symptoms observed in cases of disease of the internal ear 
membranous canal ita ampulla and the utricle, the perilymph also appear to support this hydrokmeUc theory 
between these and the bony case II jw will these behave when But the positun of the canal* in close anatomical relation to 
rotation takes place about an axis normal to the plane of the the organ of hearing had impressed on the minds of physiologists 
canal? The inertia of the liquids will tend to produce a flow so obstinate an opimt n that they must be connected with the 
through the canal in the sense opp isite to that of the rotation perception of sound in some way or other that even now many 
Let the rotation take place so that the ampulla precedes the will not admit that they are the peripheral irgans of a sense 
canal Here the endolymph will tend to flow from the utricle of rotation 

into the ampulla and thence through the canal to the utricle A favourite theory was (and there are still some who hold it) 
again. But, as Mach ha* pointed < ut the canal has too small that the semicircular canals give us information as to the direction 
a bore to allow of any sensible fl iw through it, so that the in which sound comes U> us There arc two ways in which we 
effect of this rotation will be to increase the pressure within the can show that this view is erroneous 
membranous ampulla But (and this is i point to whieh, as far (I) By considering the physical conditions 

as I know, no one has hitherto called attention) as there will The shortest sound wave which we can hear is so long com 

also be a tendency of the penlymph to circulate, so m its pared with the dimension of the ear, that every part of the ear 

circle there u also a narrow place, namely at the ampulla must be at any instant in the same phase of the wave We must 

for as the membranous ampulla nearly fills its bony ease, there assume that as far as the effect of such sound waves is contemed, 
is not much room there for the penlymph to pass from the the liquid contents of the internal ear are me impressible It is 
vestibule into the space surrounding the membranous ctrial as absurd to speak of sMind waves travelling rMind one if the 
There will, therefore be a dimwutu n of pressure of penlymph canals as to say that it is high water at me end if a dock and 
U the run pullary end of the canal, so that the ampullary walls low water at ine other at the same time 

will be stretched by the increase of pressure within and the (a) By expenments on the way in which we really do perceive 
diminution of pressure without Of course when the rotation the direction of sound I shall describe two such expenments 
is kept up uniformly for some time the pressure inside and (a) I et the ibserver close his eyes—for secunty it is best to 
outside of the membranous ampulla is soon equalised, and the ha ndage them—seat himself in a chair, and keep his head steady 
stretching or relaxation ceases With the cessation of the Now let an assistant produce a sharp short sound In showing 
stretching the sensation must also cease this expenment to Section D of the Bntish Association at its 

If now the rotation is stopped the penlymph and endolymph meeting at Belfast in 1874 I used three com* in the way I show 
will tend to move on, and pressure will he produced inside the you now The observer can tell with really astonishing ac 
membranous ampulla of that canal which dunng the rotation curacy whether the sound comes from the right or from the left, 
moved with ampulla following the canal because he hears it louder in the nearer car, but he is without 

All this will of course be reversed when the rotation takes any knowledge at all aa to whether it comes from above or below, 
place with the ampulla following the canal, the pressure inside from the front or the back He forms a judgment indeed on 
the membranous ampulla will be diminished, that without this point, hot his judgment is usually wrong, often very 
increased, and the watts will become flaccid ludicrously so 

In each membranous ampulla there is a so called cruta atusti a The experiment is most striking when the click is produced in 
where nerves terminate in hair cells, and it it not difficult to the mesal plane of his head m which cate he has not the binaural 
suppose that stretching of the ampullary walls will untate these effect to help him In this connection I may say that I know no 
nerve endings, while a relaxation of the ampullary walls will experiment which illustrates so well the marvellous delicacy of 
produce no irritation If this be so, then we have three axes our sense of relative loudness of sound, a very small deviation 
each with an organ sensitive to rotation about it m either sense from the mesial plane being quite certainly recognised 
and capable of discriminating between the two, and as every We have then with one ear no means of ascertaining the 
rotation of the bead can be resolved into component rotations direction of sound if we keep the head fixed How then do 
about these three axes, we have the means of perceiving the we ascertain the direction of sound ? for we all know that we 
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tan do 10 with very conadmble accuracy. Thu lead* me to 
the second experiment M) Let the obaerrer, still with eye* | 
doted and bandaged, Hand up and be at hberty to move his 
head Let the assistant produce die clicking tound, not once 
only, but again and again at abort intervals, always in the tame 
place The observer turn* round until be faces the source of 
aound He knows that he u being It wben be hean it equally 
loud in both eon, and hean it to the right when he turn* a 
little to the left, and to the left when he turn* a little to the right, 
that u the criterion of whether the source u behind or before 
him Having now got the axanuth, be seek* the altitude 
Moving hu head about a right alftf left axis, be seeks the pom turn 
m which he hean the sound best 'lie u now looking towards* 
the source of the sound 

The concha of the external ear acts as a screen and it is 
remarkable how much difference there is in the quality 


in the 


c quality a 
t altitudes 


Stand in front of a pipe from which water is rushing and 
■e the head round a right and left axis bow in bet, to the 
1 ‘ ‘ * difference in the quality and loudness 

a observed in the different positions of 


of the sound will've 
the head 

It may be said birds have no concha, and yet they perceive as 
well as we do the direction of sound But there is a method 
by which, without any use of the action of the concha and 
by purely binaural observation*, we can ascertain the direction 
of sound By one observation as alrcaly described we can 
find aplane containing the line along which the sound reaches 
us That plane is at right angle* to the line joining Air two 
ears By moung the head we can shift the line mining our two 
ears, and then by another similar nliservation obtain Die plane 
at right ingles to the new position of the line joining the two 
ears and containing the direction of sound The direction of 
sound u the intersection of these two planes 

I do not think nw use this method (although I have tried it 
and found U work), but we often see lards incline their heads 
when luttning in such a way as to suggest that they use it 
There 11 another objection which » often brought against the 
theory I have been explaining It u said ‘ Is it conceivable 
that there sh mid be a special sense comm in to mm and all 
vertebrate animals which ha* remained unknown till alxxit 
twenty two years ago ? This is a sense invented not discovered 
by scientific men otherwise we should ill have known about its 


This objection is not one to be met by contempt it has a 
real basis and os I lielievc this sense to he a real one I feel 
hound to look for the ciuse of the incredulity 

K sper ml sense is popularly understood to he a gateway of 
knowledge Information as to external things comes to us in 
various ways, and each of these ways has from ancient time 
heed recognised and named as a special aense But this is not 
exactly the physiological way of looking at things I may 
illustrate the difference by a sort of analogy In a large busi 
ness establishment the manager sits in his room upstairs He 
has various ways of getting information The post brings him 
letters he looks at them some he carefully consider! and 
answers others he looks at and puts into the waste paper 
basket—but he has looked at them all So we ttr things, 
many of the things we consider take note of others we pay no 
attention to—do not an hour later remember anything about 
them But there are many messages which come to the busi 
ness establishment and never reach the manager s room at all 
They are attended to by clerks in the office They are not 
futile, they are real message* and serve their purpose a purpose 
essential to the carrying on of the business If these were not 
attended to downstairs the manager would very soon hear of it 
bo with us There are what we may call sensiry impressions 
which do not make their way to ike conscious I go but are all 
the same properly attended to by what m us corresponds to the 
clerk* If our derki neglect their work the conscious £ge 
very soon becomes aware that there is something wrong 

In the case of the sense of rotation, ordinarily we pay no 
attention to its message* —the clerks at the sensory centres of 
the amputtan nerves and at the motor centres of the muscle* 
of the eyebuls, do all that is necessary We perceive the result 
of their work in our visual sense of the fittdnese of the outside 
world, and we do not trouble ourselves as tq how the office work 
has been done 

But—and here 1 come to a matter I refereed to early in this 
lecture—the office work is sometime* not well done, and the 


vtsuai sense of the fixedness of the outside world is lost If 
this ts due to disease, we send hr the doctor and ask him to 
find out what is wrong in the office, and, if he can, put it light 
But there is a for more common cause of the lorn of the visual 
sente of the fixednem of the otrtsule world, one which it has 
not been left for two or three scientific men to discover in the 
last quarter of the ninHeenth century The most characteristic 
effect of alcohol is to make all reflex actions sluggish 
Under the influence of a moderate dose of alcohol, what I 
have called the office work, goes on all right but not quite 
to fast as with no alcohol The message arrives, and the 
answer is sent, but not quite so promptly The conscious 
Ego may not note anything wrong, hut a quantity of alcohol, 
for short of a dangerously poisonous dose, may delay the 
transmission of the signal to the muscles of the eyeball so much 
as to affect quite perceptibly the compensation of the move 
menta of the head A perfectly sober man tees the world wag 
a little when he wags hi* head very vigorously—a point of 
light is perceptibly drawn out mto a horizontal line of light— 
the office work fails a little under such extreme pressure But 
a little alcohol makes the office work fiul more readily, and as 
the dose is increased it foils altogether, and the sense of the 
fixedness of the world is wholly lost Even in such sn extreme 
case of intoxication, short of paralysis, the drunken man may see 
the world steady, if only he can keep himself steady I dare 
say we have all seen very drunken men walking quite straight, 
but with a preternatural fixedness of the head If anything 
makes them move their head, they totter and reel They move 
the head a little that happens to them in consequence of a 
small and slow rotation of the head, which happen* to us when 
we wag our head violently and they reel and stagger just ai we 
should reel and stagger if we trail to walk, violently wagging 
our head all the time 

Just as there are blind men and deaf men, so there are men 
who have lost or never had the sense of rotation Such 
persons are almost always deaf mutes The close anatomical 
relation of the r rgan of hearing and the organ of the sense of 
rotation has this effect that imperfect development of patho 
logical injury of tin. one is usually associated with similar defect 
in the other And experiments on deaf mutes have shown that 
a large proportion of them are defective m the sense of rotation 
This is shown hy the absence of the normal jerking of the eye 
balls when they are rotated and by a perceptible insecurity in 
their gait They do not reel as drunken men do lust as blind 
men find their way about much better thin we could do if our 
eyes were bandaged up, they have learned to get on fiurly well 
with the help of experience and their other senses 

I am not sure whether in this account of the sense of rotation, 
of its organ and of the use of it I have earned all my hearers 
with me, and convinced you of the real existence and real 
practical use of this Sense I hope however, I have made It 
clear that the sulnect is worthy of attention and that we 
have here matter for the careful consideration of physicists 
physiologists, and psychologist* 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford In a Convocation, held on Tuecday but, the 
Umveraty, or at least a section of it, displayed itself in an 
unfavourable light The Convocation House was crowded, not 
because of the Statute on Research Degrees, which came before 
the House, and passed its final stage without opposition, but 
because of the proposal, which seemed to be a modest one, 
that Anthropology should be included among the subject* of the 
final School of Natural Science, not a* an extra, but a* an 
equivalent subject This proposal was from the first strongly 
opposed by a few member* of Congregation, but paved the two 
reading* in that body by substantial majorities The opponent* 
of the subject, however, were not content to accept the results 
of these votes, and issued an urgent whip to members of Convo 
cation, with the result that the statute was rejected by 68 votes 
against 60 Presumably the philosophers, historians, and 
divines who succeeded In throwing out the statute at Us final 
stage are pleased with their performance To the outfcde world, 
which is less than ever convinced that education is comprised 
within the limit* of the subjects of the School of Li terse 
Humatuores, their action will be but another instance of the ui 
compet e ncy of a section of the classical world to understand 
what is going on around them The circular which was issued 
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by the opponents of the statute was so artfully worded as to 
rouse theological s uspici ons Reference was made to the un 
desirability of the comparative study of religions, and it was 
obvious that a considerable proportion of those who attended to 
vote against the measure, had come in obedience to a sum mon s 
to resist the enemy, and wen. in no way qualified to form a 
judgment on educational matters. The larger proportion, how 
ever, consisted of those classical teacher* whose belief it is that 
science may safely be ignored In a nineteenth century education, 
and that a “good general education means only a training m 
the Greek and Latin languages, with a smattering of ancient 
history and philosophy file result of the vote was a great dis 
appointment to thoae who had hoped that the work of Prof 
Tylor, Prof Arthur Thomson, and Mr Ji Balfour, would find 
its fruition in a smalt but earnest school of anthropologists in 
Oxford 

Thx National Association for the Promotion of Technical and 
Secondary Education has made arrangements for a Conference of 
the representatives of Technical Education Committees to be 
held at the Royal United Service Institution, on July n, when 
the Duke of Devonshire, President of the Association, will take 
the chair The object of {this Conference is to discuss means 
whereby the various authorities charged with the provision of 
technical education may be brought into closer relationship and 
may be enahled to avail themselves of the results of the 
experience of others as regards many important details of their 
work Among the subjects which it is proposed to deal with 
ire (a) scholarship* (local conditions and uniformity in respect 
to award and tenure), (A) evening continuation schools (the 
co ordination of their work with that of evening science, aft, 
and technical clasKs), (r) trade ind technology classes and their 
relation to the various trades 

Thb chemical and engineering societies formed by the members 
of many of our polytechnic institutes might emulate, with ad van 
tage the Fnginecnng Society of the School of Practical Science 
Toronto We have lately received a volume of 253 pages con 
taming tho papers read before the Siciety during the session 
tBfM 95 The papers refer to both the theoretical and practical 
sides of engineering, and thur publication cannot hut encourage 
investigation among the students A plan adopted by this 
Society, and by a number of American societies of a similar 
kind, is worth noting Before a paper is read, 150 proofs of it 
are distributed among engineers and specialist* interested in the 
subject with which it deals and their opinions upon any jmr 
ticular point are invited The replies received are read after the 
paper, and help to make the discussion more general and of 
greater value than it otherwise would be 

Thb Corporation of the Massachusetts Institute of Technology 
Boston, have a good understanding of what technical education 
means The following paragraph, fr m the Calendar of the 
Institute received a few days ago should he borne in mind by 
the organisers of technical education in this country —‘ The 
foundation of all sound technological education require* not only 
thorough theoretical training, but alsi prolonged, well directed 
laboratory drill which shall first give the student the power of 
close and accurate observation, and then bring him into direct 
contact with the material problems of his future profession ’ It 
is by acting upon this educational pnn< iple that the Massachu 
setts Institute has gained such a large measure of success 

Tabi ks showing the number and proportion of pupils attend 
ng secondary schools in London are given m the Technical 
Education GattlU The returns obtained show that the number 
Mpupils receiving education in 84 public endowed and public pro 
pnetary schools 1* 19,073, and, the number receiving education m 
130private or semi private schools 1* 7107 Tht proportion which 
papus attending secondary schools bear to those attendum public 
elementary schools, may be gathered from the feet that t£e num 
her per 100,000 of the population attending secondary schools is 
023, while the number per 100,000 of the population attending 
pubbe elementary schools is 16,904 


SCIENTIFIC SERIALS, 

Bnlktin of tho American Mathematical Society , vol 1 No 8 
(M»y 180J) —Kinetic stability of central orbits, by Prof 
Woolsey Johnson, contains an investigation, of an elementary 
character, of a problem not dacusKd in the fourth edition 
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(p 125) of Tatt and Steer* “ Dynamics of a Particle” It u 
a satimetory discussion of the problem to fer os it relate* to 
central orbits The note was read before the Society at its April 
meeting —Dr J Pierpont, in a short paper, read before the 
Yale Mathematical Club entitled " Lagrange s place in the 
Theory of Substitution though be cannot vindicate Lagrange’s 
right to the title of creator of the theory of substitutions, presents 
a few examples of his method* m order to show the importance 
of considenng him from this point of view Lagrange woe 
led to the study of this theory by his attempts to solve equations 
of degree higher than the fourth —Gauss’s thud proof of the 
fundamental theorem of algebra by Prof BAcher Indicates the 
connection between Gattss 1 third proof that every algebraic 
equation has a root and tbufie branches of mathematics which 
have since been developed under the names of the theory of 
functions and the theory of the potential The note* among 
other details, give the different courses of lecture* in mathe 
matics at American and European colleges — There 1* the usual 
long list of new publications 


of great intensity, and miy be used as standards ol 
They were therefore carefully determined by means of a 
Rowland concave grating and sensitive plates prepared by 
Schumann s method They were comjvured with the spectrum 
of iron and referred to Rowland s standard wave lengths for 
that substance Ihe figures for the four line* at 760 mm 
pressure and 20* C were 1854 09 1862 20, 1935 *9 “d 

1989 90 The wave lengths reduced to a vacuum would be 
about o 6 units greater —On the dichroism of calc*paf quart/, 
and tourmaline for infirm red ray* by Ernest Merritt The 
absorption of the infirm red ray* in these substances depends 
upon the plane of polarisation Especially in calcspor and m 
tc nrmalme the two curve* representing the transmittency for the 
ordinary and the extraordinary ray respectively are quite 
different, so that they appear to be independent of each other 
The following absorption band* were observed in these curves, 
Calcspor at 2 44 ji and 2 741* for the ordinary ray These are 
very sharp Some broad bands also ajipear at 3 4/1 4/1, and. 
4 6 u The extraordinary ray 1* absorbed at wave lengths of 

3 28 3 75 and 4 66 m Quartz shows an absorption bond for 
the ordinary ray at 2 9 m When the wave length exceed* 

4 75 M the sub*tance 1* practically opaque for both rays Tour 
maunc absorbs the ordinary ray of wave length 2 82 p The 
two curves intersect qt 2 30 M and again at 3 84 p, *0 that 
between these two point* the dichroism of tourmaline is reversed 
—On the transmittency of solid bodic* for the luminiferous 
ether, by I ifehnder (see p 153)—On the measurement of 
high temperatures with the thermo element and the melting 
points of some inorganic salt*, by John McCrae The melting- 
points of a number of salt* chiefly alkaline haloid*, were 
determined by mean* of a platinum and jJatinum rhodium 
couple, whose L M F i* proportional to the temperature 
between 300* and 1400* The temperature of the alcohol 
flame, as shown by the same couple, was 1488°, and that of the 
Bunsen flame at its hottest part, 1725* C —On electric reson¬ 
ance, by V Bjerknes This is an important contribution to 
the theory of Hertzian oscillations The author coutiden the 
effect of the periods of the oscillator and the resonator, and 
their logarithmic decrements together with a constant measuring 
the intensity of the oscillations He thus arrives at several 
fundamental laws, such as The secondary spark potential is 
proportional to the square of the period of the resonator, the 
magnetic or thermal integral effect to it* cube, and the electric 
integral effect to its fifth power 


SOCIETIES AND ACADEMIES, 

London 

Phyaicol Society, June 14 —Captain W de (W f Abney, 
President, m t)w chqir —Mr Burstall continued the reading of 
hi* paper on t£e measurement of a syclically varying tempera 

'— -a of platinum wire have been employed for the 

older tha ’-’ ‘ * ' - *" 


r that some idea might be formed os tc 


1 _were determined either by comparison 

with a standard Callendsr plsdeedn thermometer or by mean* of 
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cc, boding water and boiling sulphur In moat cases the ther 
mometer constants were determined after the wire had been 
exposed to the action of the hot gases far about half an hour 
One wire, however was calibrated Deface bong used, and an un 
usually high value was obtained for the coefficient I After this 
wire had been exposed to the hot gases, the value of I fell, bow 
ever, to the normal The author thinks the abnormal value 
may hate been due to the formation of a gold platinum alloy 
during the process of attaching the wire to the leads, and that 
thn alloy waa subsequently swept off by the hot gases The 
paper includes a number of tablet and curve* which embody the 
numerical results, and show that concordant results can be ob 
tamed on different day* and with different thermometers. Prof 
Perry said that an instrument for quickly recording varying 
temperature* was greatly required by engineers The tempera 
ture just inside the cylinder walls was, however, the most im 
portant to determine, and a knowledge of how the temperature 
from 1 to a m m inside the walls varied would be of the greatest 
importance He would like to ask the author if the observed 
temperatures agreed with the values calculated on the aasump 
turn that the gases in the cylinder behaved as i perfect gas and 
that ^ was constant during the whole stroke Differences 

between the observed and calculated values might be due to dis 
socwtion and not entirety to lag in the thermometers It a as 
astomslung that even the fine wires employed were able to follow 
the rapidly varying temperature, and he would like to see some 
special experiments made to test this point Prof Capper 
snowed a diagram giving the values calculated on the assump 
lion that ^ <* constant In such a calculation it was necessary 

to assume some temperature as a starting point and in general 
this temperature was obtained from an analysis of the exhaust 

r i, so that the calculated curve is most likely to depart from 
truth at the commencement of the stroke He, Prof 
Capper hoped that the author would be able to accurately 
determine the temperature of some one point of the stroke, and 
be suggested that the point where the observed curve crossed 
the theoretical curve would lie the most suitable one for this pur 
pose Such a point must exist since at the commencement of 
the stroke the lag causes the observed temperature to be too low 
while at the end of the stroke the observed temperatures are too 
high Mr Hurstall finds a eurit us bump in his eurves and it 
is curious that a similar bum) exists in the ealeulated eurves 
} rom the constancy with which this bump appears it would seem 
that it must have some physical meaning It was important to re 
member that the expansion in the gas engine cy linder is not adia 
batic, for heat is both abstracted and generated during the stroke 
Mr Blakesley suggested that since the temperatures (letIt with 
were sufficient to make the wire red hot,the question arose whether 
lag might be investigated by the wire being examined by means 
of Becquerel s phoaphoroscopc at a known interval after the re 
moval of the source of heat Mr Griffiths said he considered 
an important source of error was the large thermal capacity of 
the leads when the working wire was so very short He 
thought it would be possible to standardise the thermometers 
under eonditions similar to those which occur in the engine 
cylinder Thus perhips alternate gushes of air at 0° and 
100" C might be used rhe use of gold to attaeh the fine wire 
to the leads was objectionable since the gold must permeate the 
platinum for quite an appreciable fraction of the whole length of 
the wire He would like to know whether the change in I 
alluded to by the author occurred with the first expl Miun or 
whether it was a gradual one Mr I nnght pointed out that 
the nature of the working substance in a gas engine varied 
daring the stroke Prof Perry said that the change m the 
specific volume of the gases before and after combustion did not 
amount to more than i a5 per cent Mr L Wilson said he 
thought it was must important to shorten the time of contact, 
since at present the galvanometer readings corresponded to the 
mean temperature over a range of about 5 percent of the whole 
stroke It might be possible to make use of a condenser to get 
Over this difficulty Prof Ktickcr said that the Kew Observa 
tory were making arrangements to undertake the testing of 
platinum thermometers Mr Ennght suggested that with 
a very short contact induced currents irnght cause errors. 
Mr R h od e asai d that he had founj that the method of determining 
the zero pant of thermometeri, by meant of melting ice, was 
far from satisfactory, and that the results obtained could not be 
depended upon to within o 1 C The author, in his reply, said 
NO 1338, VOL 52] 


the only chemical action 00 the wires he thought p r oba ble- was 
the formation of a carbide After several hours use, howev er, 
the wires appear quite bright and clean —Mr N F, Bear 
wail 1 niner on the thermal constants of the The 

object of the paper is to e s tahh i h the following laws If T 
denote the melting point on the absolute scale, C the mean co 
efficient of expansion between aero and the melting pout, S the 
mean specific heat, and L the latent heat of fusion, then, for any 
family in Mende&fa periodic claastfitatUoo, the following 
relations will hold between metals and metals, and between nan 
metals and non metals 


In the absence of other data, the mean values of C and S between 
0° and ioo* have been taken Anomalous values are ob 
tamed in the case of gold and mercury, if these metals are in 
eluded in their usual positions The author considers that the 
thermal constants indicate that gold ought to be placed among 
the transition elements lie further proposes to place mercury 
in a new group to come before the lithium group Such a group, 
he suggests, would contain hydrogen argon and mercury The 
paper concludes with an attempt to justify the expression 

on theoretical grounds Dr Gladstone considered that the paper 
contained valuable numerical relationship, and that the second 
and third formula, were much more strongly supported by the 
data given than the first formula He the speaker, had 
previously noticed thvt the elements of the transition group 
might be subdivided into sub groups and that the [elements of 
each of these sub groups were particularly closely related He 
agreed with the author that gold ought not t he included in the 
first group Mr I H Neville said that since the author did 
not give the s nitre of the data he had employed most of the 
results given were rather indefinite 1 or example, while the 
author gives 870 as the melting punt of aluminium, Mr 
llaycock and himself had found the value 927* The value 
of the latent heat of aluminium given was 29 3 while Pionchnn 
in a recent paper in the Lomptei rendus, gives the value 80 
Theoretical r nsiderations appear to indicate that 80 is 
Ihe minimum value possible The author assumes that when 
you heat a substance from the absolute rero to its melting point 
all the energy supplied is expended in the work of expansion 
Some of the heat however, must be employed 111 changing the 
kinetic energy f the molecules even in the ease of a solid 
Prof Worthington said that in some cases the amount of work 
done against cohesive forces between 0° and 100° was much less 
than one ten th usandth df the whole amount of eneigy supplied 
Mr Griffiths said he did not belie ve in any generalisation which 
depended on the values of the specific heats determined 
between 0° and too , the rate of change with temperature 
of specific heat being so great The author w his 
reply said he had made every endeavour to obtain 
the moat accurate data for his calculations The value 29 3 
for the latent heat of aluminium was obtained from a paper by 
J G Richards A paper on an electromagnetic effect, by Mr 
1 W Bowden, was postponed till the next meeting 

Entomological Society, June 5 The Right Hon 
I ord Walsmgham I 1 R.S , Vifce President in the chair 
—Dr Sharp, I R S , exhibited, on behalf of Dr G D Ilavi- 
land, two species of Cabttrms from Borneo, the individuals 
being alive and apparently in good health, one of the 
two small communities (which were contained in glass 
tubes) consutcd of a few individual* of the immature sexual 
forms sad of a neotemie queen, this latter had increased tome 
what m size during the eight months it had been in Dr liavn 
land’s possession but no eggs had been deposited, neither had 
any of the immature Individuals developed into winged forms 
The second community exhibited consisted entirely of the im 
mature sexual forms, and this community had produced numerous 
winged adults while it had been in Dr Han lands paateauoti 
Specimens were also exhibited to illustrate the neoteuuc forms 
that were produced in Borneo after a community had been 
artificially orphaned As regards them, Dr. Sharp nvprsspnd 
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the hope that Dr Havriand would shortly publuh the very 
valuable observation* he had made In the case of a specie* of 
funpa Termite, Dr Havtknd had found that the community 
had replaced a king and queen by normal, not by neoleimc 
form*.—Mr McLachlan.F R S ,exhitated examples of the female 
of Pprrkatoma mm trim, Ham*, having the abdomen incrusted 
with whitish mud through ovipositing in* ditch m which the water 
was nearly all dned up He had noticed the tame thing m other 
species of Agnomda: —Mr Roland Tnmen, F R S , exhibited 
some specimens of “Honey” Ant*, discovered at Fstcourt, in 
Natal, about a year ago, by Mr J M Hutchinson The species 
ha* not been identified, but is quite different from Myrmctocystui 
and Campatutus —the genera which have long been distinguished 
at containing specie*, tome of whose worker* are employed a* 
living honey pot* for the benefit of the community The sptci 
mens exhibited included ax ‘globulars —louse Mr McCoik s 
term in regard to the American tpecies rmenxystus hortm 
damtm —all with the abdomen en< rtnously distended with 
nectar, but other example* presented to the South African 
Museum by Mr Hutchinson composed vanous individuals 
exhibiting different gradations of distension, thus indicating 
that the condition of absolute replelnn it arris eel at gradually 
and may notably U reached by tome few only of those indi 
vtduala who feed, or are fed, up for the purpote Certainly in 
the nests examined by Mr Hutchinson m Natal, the numlcr 
tf globular* wai very small m pr p rtion to the population 
of ordinary workers, and it it se mcwfiit difficult to understand 
f what particular value as a food reserve so very small a quan 
tily of nectar so exceptionally stored can be Mr Inracn 
added that while the occurrence of Honey Ants in Southern 
North America, South Australia, and he believed also in India 
was well known, the Natal tpecies n iw exhibited was the 
first African one that had come un ler his notice —Dr Sharp 
exhibited a senes of Coleoptera to illustrate variation m sue — 
Herr Brunner von Wattenwyl made a communication informing 
the Society that a most unfortunate error had crept into the 
table of genera in his Monograph of 1 smdtphylhdtt on page 9 
line 1, and on page 13, line 37 instead of meaonotum should 
be read ‘ mesostemum ’ 

Geologtcal 8octety, Tune 5 -W H Hudletton HS, 
Vice President, in the chair -On a well marked honion of 
Radiolanan rocks in the Lower Culm Measures of Devon Com 
wall, and West Somerset, by Dr G T Hinde and Howard 
fr"* , In the Lower Culm Measures the basal Pvndotumya beds 
and the Waddon Barton beds with (lomatttes sptralu consul of 
fine shales with thin limestones and above these are the beds 
which form the subject of the present paper The Upper Culm 
Measures consist of conglomerates grits sandstones ami shales 
with occasional beds of culm There is evidence of the partial 
denudation of the radiolanan rocks during the accumulation of 
the Upper Culm beds, as indicated by the presence of pebbles of 
the former in the latter The radiolanan beds consist of a senes 
of organic siliceous racks—some of a very hard cherty character, 
others platy, and yet others of soft incoherent shale* The term 
gnu, which ha* been used in c< nnection with these beds, is 
a misnomer, there are beds which are superficially like fine 
gpts, but they are found to be radtolanan deposits At present 
tnere are not sufficient data for estimating the thickness of the 
radiolanan deposit* , but they are pr< bably some hundreds of 
feet thick, though the whole doe* not consult of bed* of oceanic 
?T .In a quarry in the Launceston district 50 feet of radio 
mn«n cherty rock are seen without admixture of shale A 
detailed description of the lithological character* of the rocks of 
,*2’“ 7“ ST’ “"dy*** by Mr J Hort Player, a 
their compoation is the very general absence 
of carbonate of lime The microscopic characters of the rock* 
were also described, and the small amount of detntal matter in 
the beds of the aenes wai noted Die fossils tend to confirm 
JO* Low.Cuhn Measure* ere the deep water 
*5 carboniferous limestone in other parti of the 
British Isles, and not shallow water representative* of deeper 
b** °f cnrT “« to the north, as was formerly supposed In cob 
"■® bon with this it was noted that the deep sea character of the 
l^wer QUm of Germany, which correspond* with our Lower 
Qll m Meas ures, was maintained by Dr Hobapfel even before 
the dncoveiy of ladiohuoa in the teas of V-nlrhiffrr furnished 
HjchOrocg evidence m repport of this view -The geology of 

serif u a mountam between the Albeit and Albert Edward 
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Nyanzas Topographically it is a narrow ndge which extends 
for about 50 miles in a direction from north north east to aouth- 
»outh west It* summit nouns a height erf 16,500 feet. The 
western slope 1* at an -ingle >f aa*, the eastern slope at about 
one of 4 The auth >rv described section* across the ndge at 
right angles to its trend 1 hew showed that Ruwentari is not 
volcanic, nor is it a simple ma tf of dionte bmdionte Occur* 
only as banded sheets in the whists on the flanks of the mown- 
tam, and is not the central rock of the ndge The strike of the 
flanking schists seems 1 > run concentrically round the ndge aa 
though the central rock were intrusive into them The highest 
J°ck collected, a coarse grained granite or granitoid gneiss, may 
lie an intrusive igneous r> k but it may be part of the aid 
Archrean senes faulted up there is nothing m its microscopical 
characters to separate it fr m the Arch-ean rocks, and the 
authors thought it probable that this rxk was raised into its 
present position by faulting In this cise Ruwenrcri u amply 
composed of an orographic 11 rk >r sch >11 which was it one 
time probably part of a wide phteau of Archaan rocks There 
is abundant evidence of vilcimc action around Kuwen/vn for 
the plains especially 1 1 the east and south east are studded 
with small volcanic c nes irnnged n lines which radiate from 
Kuwenzon 1 vidence 1 ints to the former occupation of the 
Nyamwamba Mubuku and Ratagu valleys by glaciers, tv kts 
moultnmJrs of typical character having been noted in the two 
former valleys The count ly rmnd Ruwcnnrl consists of 
rocks which may lie eonvemenlly grouped into two senes—one 
composed of gneisses and schists and the other of non foliated 
sediments The former (the \rchsen senes) vre of the type that 
has an enormous extensic n in I quatorul Africa, and forms the 
main plateau on which all the sediments and volcanic rocks 
have teen deposited The sedimentary rocks are probably 
Paleozoic, possibly pre carboniferous I ut in the absence rf 
fossils it would be unsafe to go beyond this statement —On 
o\erthrusts of tertiary date in Dorset by A btrahan The re 
suits given in this paper were oUamul during a re survey of 
South Dorset on the 6 inch scale Hie disturbances can be 
divided into Iw > groups—the one being mainly of Miocene date, 
and the ither of mtra cretaceous (between Wcaldcn and trault) 
age The former inriudes the Isle of Purbeck fold (which is 
the continuation of the Isle of Wight hsturbance), the Ring 
stead fold, the Chaldon and Ridgeway disturbances and the 
Lltt >n Cheney fault In the latter are placed the anticline of 
Osmington Mill the sync-line of Upton, and a part cf the anti¬ 
cline if Chaldon farther west the Broadway anticline and Up- 
way svnehne, a fault at Abbotsbury, and many other folds come 
into the same group These earlier movements led to the well 
known unconformity at the base of the Upper Cretaceous rocks. 

Linnean Society June 6 —Mr W Percy Sladen, \ ice- 
President, in the chair —The minutes of the last meeting having 
been read and confirmed, the Chairman, on behalf of the Presi¬ 
dent declared the following to he Vice Presidents —Messrs 
J G Baker, b Cnsp, A Lister, and W P Sladen Mr a 
B Woodward was elected a bellow —Mr M Buysman who 
has laboured for many years to establish a garden at Middlcbuig 
for economic plants, exhibited specimens to show the excellence 
and completeness of his preparations —On behalf of Mr T J 
Mann, who had lately returned from Ceylon, Mr Hart mg 
exhibited specimens of a butterfly, Catophaga gaUtta, b elder, 
which had been observed migrating in thousands across the 
northern part of the island during March and April last, 
in a direction from north east to south west The move¬ 
ment commenced about 7 am and lasted until noon, 
when it decreased, and was resumed in the afternoon for 
another two hours Mr Hatting referred to the remarks on this 
subject mode by Sir J Fmensem Tennent (“Nat Hist, * 
Ceylon, 1861, p 404, note) to the observations of Darwin 
on the counties* myriads of butterflies met with at sea some 
miles off the mouth of tbt Plata, and to a paper by Mr 
R McLachlan on the migratory habits erf Vatussm cardm 
{Entam Mt Mag, xvi p 49) He did not think that the 
movement was analogous to the migration of buds which 
migrated m opposite directions in spring and autumn, for the 
insects moved only m one direction, ana did not return, vast 
numbers perishing tn rtmU The phenomenon rather resembled 
what had been observed in the case of lemmings, locusts, and 
dragon flies (Wetssenbotn, Mag Mat But , n s vot in. 
p 516), and might be explained aa a sudden exodus from the 
brrthpkiae, leading to a compensating redaction of the species 
after a season exceptionally favourable to its increase Hit 
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remarks were cnticistd by Colonel Swiahoe, who wo inclined 
1 confirm this Mew and by Mr Kirby, who referred to the 
pvticular specie* which were found to take part in these so 
called ' migrations —A new Dutamum was described by Mr 
( Wert, whose observations wens favourably criticised by Mr 
W P bladen and Prof Howe*.—On behalf of Mme van der 
Bone, Mr George Murray communicated a description of a new 
genus of Akse iPtrtmUctdwm), the characters of which were 
minutely pointed out by means of specially prepared lantern 
slides —A paper was then read by Mr A Vaughan Jennings 
in the nature of Mohmsupmgta parasitica on which critical 
remarks were made by Prof Rupert Jones and Mr h Chap 
man —A second paper by Mr Vaughan Jennings contained a 
desc rip tion of a new geflus of Foramhufera of the family Astro 


Academy of Sciences, June to —M Lctwy in the chair — 
On the Meudon Physico Astronomical Obetrvat >ry by M J 
Janssen An account of the present state of the Observatory 
and of the difficulties through which it has passed on account of 
the reductions made in the State grants and appropriations, 
together with some details of the work done since 1S76 —On 
the necessarily harmonic form of expression, for the displace 
ments of each particle in an ocean roller as a function of the 
time by M J Boussinesq —Note on the photographic surveys 
executed in 1894 by the Canadian engineers and the United 
Stales Coast and Geodetic Survey Service for the delimitation of 
Alaska and British Columbia, by M A Lausscdat This is an 
account of the spread of the Canadian method into the United 
States Service, and a review of the general adoption of similar 
processes in other countries —Solar mnerval 10ns made at Lyons 
Observatory during the first quarterof 1895 by M J Guillaume 
—On algebraical curves of constant twist and on algebraical 
minima surfaces inscribed in a sphere by M F Consent —New 
theorems in arithmetic, by P Plpin —On an explosive system 
capable of demonstrating the rotation of the terrestrial globe, 
hy M Jules Andrade —fepectroacopic study of carbons from the 
electric furnace, by M H Deslandres Two carbon poles user! 
in M Moissan s electric furnace were examined Those parts 
of the <arbon removed from the arc showed the usual spectra 
of impurities, whereas the parts in the arc were free 
from all impurities except talcium The growths on the 
negative pole were of greatest purity, and furnished carbon 
spectra showing wave lengths (cited) much fewer than those 
recorded for carbon by Hartley and others The purification if 
the carbons by the ixusage of the current in the arc u due to 
the volatilurttion ol the more volatile constituents at the high 
temperature obtained —On sensitive flames, by M E Bouty 
Physical properties of acetylene, acetylene hydrate, by Ml 
Villard A table of pressures corresponding to certain tempera 
tures is given for acetylene together with a table of dissociation 
pressure* for the hydrate of acetylene This hydrate resembles 
the hydrates of nitrous oxide and carbon dioxide, and is repre 
vented aa C,H, 6H,0 Its hent of combination is is 4 Cal per 
molecule, very near to the value, 15 o ( al , obtained for carbon 
dioxide and nitrous oxide —Synthetical production of mtro 
alcohols by M Louis Henry —Condensation of aldehydes and 
saturated ketones, by MM 1 h Uarbitr and L Bouveault The 
researches detailed appear to establish the fed that only ordinary 
acetone can condense easily with aldehydes, on the other 
haqd, as the molecular weight of the aldehyde* increases, the 
aptitude for condensation with acetone diminishes, and the 
principal reaction becomes the condensation of the aldehyde 
itself —On the causes of the colouration and the coagulation of 
milk by heat, by MM P Caxeneuve and Haddon The con 
elusions are drawn (1) That the yellowing of milk by heat is 
due to oxidation of lactose ra the pretence at the alkaline salts 
of the milk, (a) the oxidation of ladose produces acids, formic 
among others, and hence causes coagulation of the milk , (3) 
the coagulated casun is not itself altered, but is merely tinted 
by the decomposition products of lactose — Asters of the active 
m oxybutvnc acids, by MM Ph A Guye and Ch Jordan — 
On the history of thg alkaloids of the I umanaccc and Papa 
veracert, by M. Jh tta ndjer —Contribution to the study of 
germing tiooJrtMa Th Schkssing The germination of hipin 
seeds or vsWpt does not entail an appreciable loss of nitrogen in 
tlye Mf slate —On amylase, by M Effiront —The Cea 
domy* of oats (Ctctdomyta ait**, nov sp ), by M Paul 
Marshal.—-the epidermal cell of insects its paraplasm and >t* 
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nucleus, by M Joanna*. Chatln —On the relation ofthe thermal 
springs of Nfru and Evaux with ancient fault* of the Central 
Plateau, by M L de Lattnay —On the succession of feuna of 


the Upper'Lias and Lower feajocien In Poitou, by M Jules 
' ~ “ —of nutrition m persons 


the Upper Lias and L _ 

Welsch —Researches on them _. 

suffering from cancer, by MM Simon Duplay and Sevcire 
differences observed in amounts of urea and phoephonc a 
with the non 


cannot be used for purposes of diagonal* —On the use of 
chloride of lime and Its mode of action against the bite of 
venomous serpents by MM C Phlsahx and G Bertrand — 
Storms of five days from May so to May aj, 1895, in Bohemia, 
by M Ch V Zenger 


BOOKS, PAMPHLETS, 8BRIALS, Ac , RECEIVED 

Books —A Chapter on Birds Ran British Visitors Dr R B Sharp* 
(8 P C K ) —The Metallurgy of Iron and Start. Vol t Ttn Metallurgy of 
Iron T Turner (Onffia) —Ths Story of (be Plants Grant Allan 
(Newnts).—England a Treasure by lortupi Trade T Mun 1664 (Mac 
Uullaal -Natural History of AquatK. Insects Prof L C Mrnfl (Mac 
nuUan) —Ch em istry Inorganic and Organic C L Blown 8th edition 
rewritten and revised by Thomson and Bhutan (Churchill) —The Great 
Penan Land F G Jackson (Macmillan) 

Pamvklxi s - Report of the Dtrertor of the Oheervatory to the Marine 
Committee Liverpool Observatory. Bldstoo 1894 (I ivorpool) — La Vena 
tnnsPfnodxiues dee Glaciers des Alpes Report 1894 Prof Font (Berne) 
—While Servitude in the Cbtany of Virginia 1 C Ballegh (Baltimore) — 
Protection from Lightning A MtAdie (Washington) 

SaniALe — American Neutralist. Juno (Philadelphia)—Journal of the 
Franklin Institute June (Philadelphia).—Abstract of Proceedings of the 
South London Entomological and Natural History Society 1804 (London) 
—Setemotogical lourrml of Japan Vol 4 (Yokohama) —Mathematical 
Gaeette May (Macmillan) -fidmoues de la Soci4t4 de Physique et D Hu. 
tone Neturefl. de Genhve tome i«xu Premitre Parttv (GenSve) —Kew 
Observatory Richmond Report for the Year 1894 (Harrison) Bulletin of 

tho Geological Institution ofthe Umveraty of Upeida, V>1 a Pert 1 M - 

(Upsoia) Mass tch setts Institute of Technology Boston Annua 
logue 1894 95 (Cambridge Moss)_ 

re (Philip) 


No 3 


CONTENTS. page 

The Atomic Theory and its Author By W A T . 169 
Hydraulic and other Powera By N J L , , , 170 

Travels in Tibet By Dr Hugh Robert Mill . . 171 

Mind and Body By Edward T Dixon 17a 

Our Book Shelf — 

Clodd The Story of Primitive ’ Man , , 173 

Williams Bnt-un s Naval Power . 173 

1 ortrails lurubrnter Natnrforscher 173 

Letters to the Editor — 

Discos Live f Aboriginal Indian Remains in Jamaica — 

J E Duerden 173 

The Antiquity i f the Medical Profession —8 urge on- 
Major vV G Black ,74 

A1 lutory of Bn tu>h t arthquakes —Charles Davison 174 
Term* of Imprisonment (Wuh Diagram ) By 
Dr Francis Oalton, F R S 174 

Professor Frans Neumann 176 

Notes 176 

Our Astronomical Column — 

Occupation of Regnlus 180 

The Recurrence of Eclipses 180 

Variability of Nebulse . 180 

The Zi lea wei Observatory . 180 

The Royel Society Convereesione . 180 

On the Temperature Variation of the Thermal 
Conductivity of Rocha (With Diagram) By Lord 
Kelvin, P.R 8 , and Jf R Eraidneaf array 18a 

The Relation between the Movement* of the Eyea 
and the Movement* ofthe Head (With Diagram ) 

By Prof A Crum Brown, P R S 184 

University and Educational Intelligence . . 188 

Scientific 8analt .. , .189 

Sodetie* and Academic* . . . * ..189 

Booka, Pamphlet*, Serial*, Ac , Received.. 






NATURE 


l &3 


THURSDAY JUNE a7, 1895 

* 1 HF WI 7 ARD OF MENLO PARK 
The Life and Intentions <f Thomas Aha Fdison By 
W K L Dickson and Antonia Dickson (London 
Chatto and Windus, 1894) 

Hfc present rapid increase in the number of 
places where the Edison kinetoscope is exhibited 
leads one to glance through the iccount which was 
published towards the end of last year of the life and 
adventures of the American inventor The career of one 
who started as a newsboy and who has raised himself to 
lame and wealth by his quickness of perception fertility 
of resource and genenl shrewdness has been too varied 
and exciting for the tuthors to succeed in rendering the 
narrative uninteresting 

But the pages of rhipsody w th which this long quarto 
b >ok is filled combined with the extremely verbose and 
grandiloquent style in wh ill it has b en wntten not only 
render the ra aning well nigh unintelligible in many 
places but give a w hilly falsr n ition of Mr td isons 
character I or those wh 1 h ive m t him must have been 
struck with his somewh it b lyish char ictcr, his fondm ss 
for 1 joke and his objecti in t > bl tek coats toll hats ind 
formality I he I dison of this b > >a would hardly be 
recognised as the Edison who we remember some years 
ago ciuld not be induced to pit on his coat or bhots to 
receive an English peer well kmwn t> suenee who 
happened to call at Menlo P irk when the inventoi was 
taking his afternoon nap 

We start of course with Edison s pedigree, and we are 
told that his father Samuel I dison however was not 
minded to stimulate the waning fl iraes of patriotism by 
a libation of personal gore Me should have th iught the 
father of an inventor would have known that gore was 
not a good sort of kindling 1 hen comes a description 
of callow collegians dragged through an uncongtnul 
course of study boarding school graduates steeped in a 
weak solution of accomplishments ephemeral criatures 
on whose glossy plumage the dews of Pimassus hive 
no power to rest but Edison on the contrary, despite 
his paucity of y ears read thi mgh fifteen fet t of 
closely serried volumes Then we come to an excellent 
portrait of Fdison at fourteen yeirs of age which strik 
ingly resembles the closely shaven Edison of to diy md 
shows the s im- merry twinkle of the eye 

facsimiles are given of pages of Edison s newspaper 
the Grand Trunk Herald started in 1862, the vast 
number of blots on which are expl lined we suppose by 
the fact that this newspaper was regularly composed and 
printed in a dilapidated freight car attached to a running 
train His next venture in the newspaper line Paul Pry 
led to hts being ducked by a subscriber and as his travelling 
railway printing establishment and laboratory were burnt 
through the constant jolting of the spnngless car shaking 
the cork out of a bottle of phosphorus he turned his 
attention to the construction of a telegraph line Ibis 
was not attended with success* since to produce an 
electric current, ‘ Edison secured two Brobdmgnagiun 
cats, with volcanic tempers, attached a wire to their legs, 
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administered 1 \ iolcnt amount of friction to their backs, 
and breathlessly aw uted developments 
Afterwards he bccimc a real telegraph operator, and 
when on night duty in the service of the Grand Trunk Rail 
way of Canada he w as 11 common with the other night 
operators, requind t > signal the word sic every half 
hour to show th it he 1 as awake Preferring, however, 
to wander about the tun he obtained a clock and 
converted it into in lutimitic telegraph key This key 
however would do n ithmg more than periodically Signal 
the word six ind d dined to answer inquiries, so a 
detective opcritoi w is put on the ti ick and Edison had 
to make his escape int > the United States 

During the seme winter which followed the ice broke 
the telegraph cable under the river which separates Port 
Huron from the Cintdun city eif Saima on the opposite 
bank a mile and a half aw ly ind furthei rendered all 
treffic icross the mu impossible Communication 
between the two cities w is however restored by Edison 
using the alarm whistle >f 1 locomotive engine to send 
Morse signals I his piwcr of overcoming difficulties 
brought him into public notice and he obtained in 
succession sever il good pists as 1 telegriph operator 
His love of fun and of m iking experiments however led 
him into constant trouble but he was rewarded at the 
igc of seventeen by making his first invention of an 
instrument for lutomatically tepeating a telegraphic 
message 

1 disins electric device for killing cockroaches ‘is 
told in the prosaic terms of the nineteenth century and 
commences Curiosity betrayed our Mother Fvc and so 
on for many lines 1 dison s first patent for a V ote 
Re order was not commcrci illy successful as its employ 
ment in the Massachusetts legislature was found to inter 
fere with the power of the House to use filibustering 
Then come his Universal Stock Printer and his employ 
ment as opcritor by the I aw s Gold Reporting Company 
During the excitement connected with the operations 
of the C > lid ind i isk ring to make a comer in gold the 
stock quotation printer biokc down and Fdison gave 
the very simple explanation thit a contiet spring hid 
broken md fallen between two cog wheels in the instru 
ment lo describe this however the authors require 
several pages Inflamed by the lust of gold (not 
Fdison however for he was very poor at the time ind 
owed 200 dollars) ind reduced to the semblance of 
insatiate biutcs the greu sea of sentient humanity surged 
iround the shrine of its desires &c 
Chapter iv comment s with a description of Edison s 
storm tossed crift ind tells how a steady gale bhw 
fum the Blessed Isles wifting the adventurer into all 
tempting harbours of successful discovery We much 
doubt the value of 1 w nd blowing frm an isl ind 
whe thcr blest 01 not to t ike a craft into its harbour 
In 1870 he was devel ping his automatic tclegiaph for 
transmitting a message by the use of a perforated strip of 
paper and receiving it in Roman characters at the othet 
end of the tclegiaph line also instruments for aut 1 
matically sending messages using the Morse code as in 
the well known Wheatst me s Fast bpeed instruments 
Next cime the eat bon button and the loud speaking 
telephone No referent e is here made to Prof Hughes 
microphone or to the 1 mtroversy which was earned on 



194 


NATURE 


[June 27, 1895 


about 1876, as to who invented the carbon telephone 
transmitter, and we are told that the Edison carbon trans¬ 
mitter “held the monopoly of the telephone m England 
for many years.’* In the next chapter, “ the pretensions 
of his rival * are touched on, and Edison’s remark, that 
“ one of the biggest steals ever made was filched directly 
from my telephone,” is quoted 
"The individual mistress of Edison’s heart until 
now had been science, but a new potency was at hand 
equally strong, but immeasurably more subtle and all- 
pervading” Then the authors drop into poetry, which 
they have a way of doing on all possible occasions Later 
on we are told that “ prior to his marriage Edison por¬ 
tioned out the hours of sleeping and waking by the ebb 
and flow of the Divine afflatus,” and that his “ blood after 
having served the purpose of stimulating the capillary 
vessels of the brain, and inducing inventive capacity, soon 
retreats quietly to its legitimate source ” We note in this 
chapter references to “ Mrs Noah’s superior faculties,” 
the Roman Empire, Carthage and her glory, a Phoenician 
axiom, and a disquisition on “the sickly and mercurial 
sentimentality of the Oriental and Latinic races,” “the 
Plutonian broths of Sparta,” “the delicious pastoral 
flavour to the Allegrrtto and the Lyudas ” Wc presume 
Milton’s title “l’Allegro” was not long enough for the 
authors , and all this while Edison has been left ganng 
at a test-tube in a large photograph on page 95 of this 
book 

By 1876 forty-five of his distinct inventions were in dif 
ferent processes of completion, £100,000 had been realised 
from the manufacture and the sale of patents , and the 
throng of sight seers to Edison's laboratory at Newark, 
became so great that he moved to Menlo Park, twenty- 
four miles from New York, and stacked there hts “ cases 
of every ordinary and extraordinary device born of that 
prolific parent, necessity ” 

The first sketch of the phonograph, on p 123, is of real 
interest, for we regard the phonograph as scientifically 
the greatest of Edison’s achievements, in that Edison 
accomplished with its use, in an extremely simple way, 
what the previous elaborate talking machines could not 
perform But why the microscopic examination of the 
tin foil showed that “ the feminine members of the 
alphabet were less aggressive in their outlines than their 
masculine coadjutors,” or why the “long E vindicated her 
rights to female enfranchisement,” wc know not 

Descriptions of various forms of phonographs, phono 
giaphtc dolls, &c, take us to the end of chapter xi 
Chapter xu is devoted to telegraphing from trains in 
motion, a subject that is certainly worthy of more con 
stderation than it has yet received, and to Edison’s pyro 
magnetic motor, which, from its principle of construction, 
could never have been commercially successful 

The chapters on the development of the glow-lamp by 
Edison, and those associated with him, are some of the 
most interesting in this book Phlegmatic indeed must 
be the reader who does not feel inspired by the enthu¬ 
siasm which led Edison to despatch Mr Moore to search 
through China and Japan, Mr McGowan to explore the 
American continent from the Atlantic to the Pacific, and 
Mr Kicakon to seek in India, Ceylon, and the neighbour 
mg countries for a vegetable fibre suitable for being car¬ 
bonised mto a glow-lamp filament But, if the reader be 
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of a critical temperament, his pleasure at reading the 
account of these explorations will be diminished by the 
many faults which mar the description 
For example, the Urge picture on p 217 of “ Cingalese 
Women, photographed by Mr Ricalton in his Search 
for Fibre,” was never taken in Ceylon, since it is 
obviously a photograph of a group of Japanese girls 
posed in front of a theatrical back scene One of these girls 
is sitting on a Western rustic garden chair, so, perhaps, the 
photograph was taken in New York or Pans, on the 
principle followed by the special correspondent in the 
Soudan war, whose envelopes bore the St John’s Wood 
post-mark Oddly enough, the book contains several 
other photographs of Cingalese people taken by M«v 
Ricalton , but the authors do not seem to have been struck 
with the fact that a comparatively small island like Ceylon 
should have possessed inhabitants of such a vanety of 
different types 

A great deal of tall talk follows about Edison's 
work on the dynamo machine “ Ah I potent wuard, 
you shame the records of the Arabian nights and the 
fabled glories of the East,” &c, with the following sur 
prising bit of information for the Fnghshman “ To day 
there is not a h imlrt in England, however insignificant, 
which is not in vit il 1 onncction with the central sources 
of supply,” that is, h is electric energy supplitd to it from 
a central electric light station Passing over pages of 
grandiloquence, wc come to a long description of Edison’s 
factory and labor itories at Orange 1 he pictures remind 
us of what wc out selves saw when visiting Edison, but we 
have no rctollettion that in the laboratory “fragrant 
gums and spices recall memories of tht fair Babe of 
Bethlehem ’ In fu t, what wc chiefly remember was our 
surprise at the Urge number of phonographs which we 
saw in course of manufacture, and Edison’s sallies of 
laughter at the simplicity of the English in being so 
easily gulled by limited liability companies 

Although this book is in parts as silly as anything we 
have ever rend, it is nevertheless full of interest, for it 
gives a graphic picture of the struggles and success of 
one who is certainly remarkable for his quickness of 
insight, originality, and capacity for long stretches of 
hard work, even if we do not agree with the authors that 
he is “ the greatest genius of this or any other age ” Even 
if we acre not told on the title-page that the book was 
written by W K L and Antonia Dickson, we should feel 
quite sure that it was a joint production, one of the 
authors being Edison’s superintendent of the experimental 
department in New York, and the other a poetic 
rhapsodist who has never read her “ Mark Twain ” The 
illustrations arc well executed, the printing and paper 
good, and the general get-up of the book all that can be 
desired of an expensive quarto volume to lie on the draw 
ing room table But why was it not edited ? asks the 
English reader “P D” 

CRIMINAL IDENTIFICATION 
Fingerprint Directories By Francis Galton, F R S, 
(London Macmillan and Co, 1895 ) 

T will be remembered that the Departmental Committee 
which reported in the beginning of last year upon 
the best method of identifying habitual criminals, re- 
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commended the adoption of the Bertillon system of 
measurement conjointly with the plan of taking finger 
prints now associated in this country with the name of 
Mr Francis Galton He loyally disclaims the honour 
of being the first to use it that rests with Sir William 
Herschel, of the Indian Civil Service But it is really from 
the unweaned labours of Mr Galton that the scientific 
certainty of the system has been fully proved He has so 
simplified the processes of taking and recording the 1m 
pressions of the finger has invented so complete and 
intelligible a senes of indications and formulas, that the 
system can now be worked with the greatest facility 
and with mathematical precision Of the supreme value 
of the finger pnnt as a means of identification there 
can be no manner of doubt It is as Mr Galton happily 
describes it, an automatic sign manual subject to no 
fault of observation or clerical error and trustworthy 
throughout life The Committee above quoted fully 
lecogmsed this fingerprints they reported are 
an absolute impression taken direct from the body itself 
if a print be taken at all it must be necessarily correct 
But they were met with the difficulty of cl issification 
as applied to any large collection of impressions Where 
these were comparatively few the index adopted by Mi 
Galton was admirable md most effective But where 
the numbers rose to many thousands, as would of course 
be the case in a criminal register it might be a serious 
question whether searches could be made with reison 
able facility and dispatch It was for this reason that 
the double system of identification was recommended for 
the strongest point in the Bertillon plan of measurement 
as practised in 1 ans was its perfect classification There 
the p irticular card required g ving the name and ante 
cedents of an indie 1 lual could be found as certainly and 
almost as quickly as an accurately spelt word could be 
found in the dictionary 

Since then Mr Francis Galton his devoted much time 
and very highly skilled intelligence! enlarging his methods 
of indexing and prov ing beyond all question the useful 
ness of the finger prints He now tells us in his new w ork 
on f mger print Directories how these indexes may be 
most easily and surely constructed how the work of 
leference and search can be easily ind quickly performed 
Of course the result is largely dependent upon the sire 
of the directory the number of sets of impressions 
that have been collected to compose it Mr Giltons 
experments were made with two collections one of 300 
complete sets of finger prints the other with 3632 In 
both, even with the largest he was entirely successful 
* The efficiency of a directory is he says depends on 
its power of breaking up with the maximum of surety 
and the minimum of labour, a collection of sets into 
groups of which even the largest shall be easily manage 
able, to that when a group is designated as that in which 
the set searched for must be, if it exists anywhere in the 
collection it shall be quickly discovered The collection 
that Mr Galton finds most easily manageable is not 
necessarily the smallest, but that which lends itself best 
to search in its character and its form The one he has 
adopted is the cord catalogue a collection of separate 
cards stacked behind one another in the separate order 
of their formula" Mr Galton tnhed himself in his 
examination of 156 sets in his largest collection, which 
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fell all under the same formula. Eight searches were 
made, during which a total of 373 cards were examined, 
and the time taken was a little over thirty six minutes 
Mr Galton could therefore get through ten cards per 
minute, the trouble of opening the drawer or other 
receptacle having been done by an assistant It is 
interesting to note that Mr Galton m his inquiries first 
accepted the ‘ whorl as the basis of classification, 
thinking that from its almost endless variety of shape it 
would be the most useful of the three forms of impression 
but as he went on he discarded it m favour of the “ loop," 
the plainer forms of which could be classed numerically 
by the simple expedient of recording the number of 
ndges in each of them that are crossed by an imaginary 
line drawn between two definite termim 

For a minute and detailed account of the primary and 
secondary classification of finger prints as well as for 
the best methods of taking them and studying their 
forms we must refer the reader to Mr Galton s new 
book This most useful work contains a number of 
woodcuts and ample indications for the instruction and 
guidance of the student with a specimen book directory 
for three hundred sets But whether the index is in the 
form of a book or of cards Mr Galton affirms on per 
fectly good grounds that it is quite possible to have a 
finger pnnt directory even of three thousand sets or 
more that shall discriminate to within two or three 
sets There can be no question therefore but that 
the whole system has passed out of the academic 
stage into one of re il practical usefulness and we 
may expect t> set it ipphed for other purposes than 
that of cr min il identification Now that it has been 
made really manageable it may be strongly recom 
mended for inst ince to the military authonties as an in 
fallible method of checking desertion and fraudulent re 
enlistment It appears that out of 35 000 men who enlist 
annually 5000 desert and only half are recaptured Of 
the other half many undoubtedly re enlist Although the 
exact number cannot be positively fixed it is estimated at 
600 all of whom defraud the exchequer to the value of 
their second bounty and outfit If however the finger 
prints of ill recruits were taken on ittcstation and a 
register formed on the plan of the director cs constructed 
by Mr Galton indisputable evidenct would be afforded 
which wot Id certainly convict the re enlisted deserter of 
his or g nal offence 

BIRDS BEASTS AND hlSHhS Oh THE 
NORFOLK BROADLAND 
Birds Be uts and Fisk s of the Norfolk Broadland By 

P H Emerson 8vo pp 396, illustrated (London 

David Nutt 189$) 

FTLR reading the severe criticisms passed on the 
works of several eminent British ornithologists— 
especially as regards illustrations—in the introductory 
chapter to the volume licfore us, we hoped we were going 
to be rewarded by find ng something that would eclipse 
all previous efforts both in the way of letter press and 
plates But we do not hesitate to say that in both re 
spects we are disappointed After all the writing about 
the ‘ caricatures of Bewick, and the monstrous and 
gaudy decorations of Selby, Gould and Dresser, we find 
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only 1 sene# of very ordinary photographs, many of which 
have (vidently been done from mounted specimens and, 
wh it is more from badly mounted Ones As to the text 
»e ful to see the reason for interlarding it with a 
provikingly numerous senes of provincialisms which 
although no doubt familnr enough to the dwellers in 
t ast N irfollc are t crtainly not household words m other 
parts of Her Majesty s dominions To Norfolk people 
the names of Herring Spink, ’ “ Reed Pheasant 

Spincx and Draw Water, doubtless ha\ e a mean 
ing but we should be somewhat surprised if all our 
readers are aware that they respectively indicate the 
gold crest bearded tit chiffinch, and goldfinch It is 
true that in most cases the author does introduce i better 
known name in the couise of hts notices but this is not 
so with the * reed pheasant In omitting ill scientific 
names we are by no means sure that Mr h merson is not 
right seeing thit these aic constantly being rhingtd 
while hnt;lish names arc permanent but then let us 
have Fnqltsh names and not Norfolk ones 

In the introductory chapter the author stys ind rcctly 
that not much has been lgft out in regard t > the habits of 
British birds and wt c innot help idding that if any nn 
portant omissions do ot cut he has d me but little in the 
way of supplying them Wilting of the wnn he observes 
that the tomtit as the Broadsmcn call this pert child 
like little bird always brings an iffcctionitc smile to your 
f ice is you sec his hopping plump little body flitting over 
the bank or running along the bnnehes of a leafless tree 
stopping ivery now and then to sing his loud voiced 
song for though his is i little hody he has i mighty and 
pleasant song This example cited is only one of many 
taken almost it rindom The profess* d ornithologist 
surely does not w tnt such descriptions ind if the bo k is 
intended for the eyes of ladies and young pciplc why in 
we treated on p 211 et q to a very unnecessary mccdote 
concerning the amouis of swans ’ 

We will take it for granted that among the birds our 
author has correctly detcimincd the species he notices 
and has recorded all those found in the IJroads but in I 
the case of the mammals he is fir from exact He | 
states, for instance that there are two kinds of bats found 
there, one of which is design ited the common ind tht 
other the large b it By the former is doubtless me int 
the pipistrelle but is to the species indicated by the 
latter title we have no due and surely there ought to be 
more than two species of b its in Norfolk Among the voles 
again, we hive two specie respectively termed the red 
mouse ind the marsh mouse , and, although the 
former nny be the bank vole we can scarcely recognise 
the common field vole undtr the latter inappiopn ite 
title if so be that it is intended for that species The 
Broadland rats (which the author places a long distance 
after the mice and voles) arc likewise left in a state of 
hopeless confusion, and we quite fail to recognise what 
are the three kinds alluded to under the names of big 
rat with yellow chest laige brown rit ind little 
red rat ” If the author thinks he has got hold of new 
species, or the more f ishionable sub species why did he 
not submit his specimens to a specialist ? But is it is, 
his notes are useless to the scientific soologist, and we 
should think, of no great interest to the ordinary observer 
of nature 
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In the chapter on frogs and toads, the author excels 
himself Of these animals he recognises the following 
vii the garden toad, ‘ water toad ‘ running toad,' 

1 common frog and land frog To know what 

creatures are meant might perhaps tax the acumen even 
of Mr Roulenger but the notes on their habits are too 
naive The g irdcn toad we arc informed ‘ makes a 
form in the grass dunng the hot weather m which to 
shelter himself ind should you come upon him, he will 
$qu it with his bright eyes fixed upon you all the time * 
This merely records a fact known to every one but 
what shill wc siyof the following concerning the run 
mng toad * 1 he chief thing in connection with this 

creature is the nckstafT that a man can quiet the most 
restive horse with the bone of a running toad which, it 
is said w 11 swim against the stream Yacht designers 
and others might well look into the m itter Apart from 
the grammar ihita rockstaff is we do not know and 
wc are tqu illy ign ir int whether it is the toad or its bone 
tliat c in swim ig 1 nst stream A lack of inform ition as re 
g irds species ind habits is also displayed when the author 
comes to cels ind he stems to be tot illy uniware that 
some ycirs ig) the lite Surgeon Day communicated an 
important paper on the bleeding of these fishes to the 
Procu<Un±\ if the Lotteswold N itunhsts Field Club 
As to tht literary style of thL b >ok perhaps the less 
said the better and although it m ly att un a popularity 
among the n liner us fiequtnteis of the Norfolk Rroids, 
it is to be fcaied thit it cinnnt take a high rank imong 
zoological works R I YUUCKm 
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Objc l Leu ns in I it my (Book 11 foi Stand irds 111, 
iv and v) B ng 1 Teacher s Aid to a Systematic 
Course of One Hundred Lessons for Boys ind (.iris 
By Ldward Snelgrove, BA (London Jarruld and 
Sons) 

It is not perhtps very often that tltn entary scientific 
books of the type to which the volume before us belongs, 
either meets with ir indeed deserves much success It 
is with the grealu plcisurc then that we feel that the 
author is to be u ngratulatcd on having succeeded m 
producing 1 le illy good senes of lessons which will be 
most useful either in guiding toichcrs in arranging their 
class work or in enabling a student to acquire a know 
ledge of plants for himself The senes of lessons is. 
progressively arnnged beginning with the simpler forms 
of leaves and stems and passing on to the various types 
ot flowers and fruits The really excellent feature of the 
work is the method by which the student is led to. 
examine actual plants The book would probably be of 
little servu c to any one merely desirous of getting up 
the subject without troubling to form any practical 
acquaintance with the objects dealt with The examples 
selected as types are well chosen, and the student (or 
teacher) receives plenty of hints is to other forms which 
he may usefully compare with them Almost the only 
fault wc have to find with the book is, ifter ill, only a 
literary one still it seems a pity that the generic names 
of the plants should have been commenced with a small 
letter, especially in the chapters on botanical names 
This, however is a defect that can easily be remedied in 
a future edition which soon should be needed, for we can 
cordially recommend the volume both to the elementary 
teacher and student as a thoroughly good one 
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Dental Microscopy By A Hopewell Smith, L R C P, 
LDS, &c. Pp 119 (London The Dental Manu 
fhctunng Company, Limited) 

Studfnts of dental microscopy will find this work a 
valuable guide to the preparation, observation, and photo 
graphy of microscopical sections of hard ana soft dental 
tissues The volume is practical throughout, and is 
illustrated by eight lithographed plates, from which typical 
structures may be readily recognised It should prov e of 

great assistance to workers m dental histology 
Organic Chemistry, Theoretical and Practical By 
Prof J S Scarf f I C , F C S Pjp 240 (London 
and Glasgow W Collins, Sons, ana Co, Limited ) 


to the art of netting It is of interest to note that the following 
citation ts found in a Chinese cyclopaedia ‘ V uen loan Lui 
han (1701, tom ccccxhx art “Ctu-chu, 3) “ In * Pan 

puh tare’ it is said, Tai hau [or Pio hst] made a spider his 
master and knitted nets 

In the “\ih King the oldest authority that ascribes to Pio 
hst the invention of the net no mention is made in tins con 
nectioo of spider (see Ugge s translation, u the Sacred Books 
of the East," vol xvt p 383) but the above quoted passage 
of " Pau puh tare is tantamount to prove such a view, as sug 
rested by Mr Pocock to han. already occurred among the 
Chinese in the fourth century a ii when the book was written 
by a Taint recluse named K ,h Hung 

June 17 Kimai isn Minakata 


Wf find no feature which distinguishes this text book 
from others “adapted to the requirements of the Science 
and Art Department, and of the London University" 
The book may assist students to pass the examinations 
for which it has been constructed, but it is not a dcsir 
able introduction to the science of organic chemistry 

LETTERS TO THE EDITOR 
[The Cditer does net held himself responsible for opinions ex 
pressed by hu correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE 
No notice u taken of anonymous communications ] 

The Antiquity of the Medical Profession 
Da Bl ack displays a surprising facility of muapprehemn >n 
greater than I should have supposed possible 

The final sentence of his letter runs thus —“ It would seem 
then, from history that the medical profession is quite as old as 
either that of theology or law 

Now since the first sentence of my essay contains the clause— 
* In rude tribes it is difficult to distinguish between the pnest 
and the medicine man and since \arums illustrations are 
then given of the union of the priestly and medical functi ins in 
the same individual and since it is thereafter shown that this 
union long continues among early civilised peoples Egyptians 
Babylonians Hebrews Hindus (.reeks it u a necessary 
implication that as Dr Black says the medical profession is 
quite as old as either that of theology or law * or if two pro 
fessions are at first exercised by the same persons they are 
necessarily of equal antiquity So that strangt ly en High Dr 
Black points out to me a truth which it is one of the purposes of 
my essay to teach I can only suppose either that ne did not 
lead the first part of the essay at all 1 r th it before he had rcai-hed 
the end he had forgotten the beginning 

Wcsterhum Kent Herbiri Sum 1 K 

Halley ■ Equal Variation Chart 
I havi read Mr Ward s interesting letter on this toon in 
Naiurp of May 30 p 106 I emt race this np|ortumty to 
correct some typographical errors in my letter in the issue of 
May 33 

No 974 (4) should be 977 (4) 

In foot note 3, p 79 the title of atlas referred to should be 
‘ Tabu be Nautical Vanationes Magneticas Denotontes 
I have compared Mr Ward s description of his own chart 
with my notes He evidently is the lucky possessor of the ex 
ceedingly rare Halley (hart 077 (4) I should be pleased U> have 
nun inform me if tnt word* ' Britannia, in the dedication is 
not spelt with two t s 

The si/e of the British Museum copy is about 48 x 57 cm , the 
shorter dimension being in an east west direction, it is in a 
splendid condition 

The earliest mention made of Halleys Equal Variation 
Chart 11 found in “ Hist01 re de 1 Acad de Pans,” 1701, p 9 
The chart referred to there must be the above 977 (4), of which 
we now know that two copies exist—the British Museums 
and Mr Ward’s L A Bauer 

The University of Chicago 

The Invention of th^ Net 

Ik your number of February 38 (p 41}), Mr R I Pocock 
suggests that the observation of a spider’s web may have given rue 
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The Bird of Paradise 

I DESIRE to call the attention of your remdtra to a fashion 
which in the month of May was at its height in London, and ia 
now much patronised thrtughout the country I refer to the 
wearing in hats and bonnets of a graceful spray of soft fine 
plumes with drooping or turly tips These the milliners call 
Bird of Paradise feathers the assurance being constantly given 
that they are real They are often mixed with osprey bps 
which to the shame of w /manhood have so long been in 
fashion and are still largely used I may state on trustworthy 
authority that during the pist season one warehouse alone has 
disposed of no less than sixty thousand do-ens of these mixed 

T^e Bird of I iradise most used in millinery is that obtained 
in the Papuan Islands and New Guinea Mr Wallace in 
describing the Panuhsea apoda says h rum each side of the 
body lieneath the wings springs a dense tuft of long and 
delicate plumes sometimes two feet in length of the most 
intense golden orange colour and very glossy but changing 
t wards the lips into a pale brown This tuft of plumes can be 
elevated and spread out at | leasure, so as almost to conceal 
the body of tht bird In his Oiscaux dans Ia Mode of 
October 20 1894 M Jules horext bitterly deplores the de 
struction which has been going on during the last decade He 
emphasises the fact that it is m longer possible to procure such 
perfect specimens as were common ten years ago, since the 
unfortunate birds are so hunted that none of them are allowed 
to live long enough to reach full maturity the full plumage of 
the male bird requiring several years for its development' He 
further states lhal the birds which now flood the Pans market 
are for the most part ywng ones still clothed in their first 
plumage which locks the bnlliancy displayed in the older Inrd 
and are consequently of small commercial value Since 
January 1 1893 slnet regulations for the prist rvation of the Bird 
f Paradise have hem in force m German New Guinea, and M 
I ore st appeals to the Fnglish and Dutch Governments to foUow 
their gooa example 

The Lommon sense of cv try thoughtful woman must at once 
tell her that no timparalistly rare tropical species such as the 
Bird if Paradise ian ling withstand this dram upon U and 
that this ruthless dcstrueti in merely to pander to the caprice of 
a passing fashi m will s i n place one of the moat beautiful 
deni/tns of our eirth in the same category as the Great Auk and 
the Dodo 

The women of l nghnd uc earnestly entreated not to counten 
ance the sacrifice of this turd by encouraging the demand for its 
precious feathers Let them resolve to do what they can to 
prevent the extermination of this wonder of nature" by stoutly 
refusing to purchase or weir anything purporting to have once 
belonged to a Bird of Pandisc 

MariaretiaL Iemon 

RedhiU Surrey June 21 


THE TICK PP ST IN THE TROPICS 

T HOSE living in temperate climates have probably 
small idea of the virulence of insect and other pests 
in the tropics A pi iguc of caterpillar* may destroy 1 
season’s crop in England, but there is the winter’s frost 
to be passed through before a second attack need be 
feared It is otherwise in the tropics Vegetation is 
much more luxuriant, and the food supply is permanent 
and, when oncq a plague has obtained 1 firm foothold 
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there is no apparent reason why it should cease its ravages 
before it has entirely destroyed its particular host It is 
fortunate far agriculturist! that the great increase of any 
particular parasite seems ultimately to work out its own 
destruction , and frequently when all hope seems over, the 
plague rapidly and unaccountably disappears 
Surprise has been expressed Out ticks infesting cattle 
have received so little real study Quite recently the 
statement appeared that these parasites formed the least 
known part of the tropical fauna. But a great deal has 
been done in this direction of recent years, and there 
seems some hope of real progress being made 
Taking the conditions into consideration, it is a matter of 
great wonder that so few ticks oast in many parts of the 
tropics No real attempt has been made to decrease their 
numbers, and there appears to be no season of the year 
when the climate is fatal to them Vegetation is rank, 
and we know now that they can live to a great extent upon 
vegetable matter, further, even where there is a scarcity 
of small indigenous mammals, there are plenty of horses 
and cattle The multiplying powers of ticks are enormous 
In one case 1 determined the number of eggs from one 
female as over 30,000 (sec Fig 3), and almost all of these 
were fertile and produced young ticks The increase in 
numbers of ticks in most countries is not marked however, 
and we are driven to the conclusion that there is here, in 
the animal kingdom, a waste of material analogous to that 
in the seeding of parasites and saprophytes among plants 
It is not surprising now and then to hear of a long 
continued plague of ticks from one place or another where 
cattle tearing is a staple industry In J imaica, it is by no 
means uncommon for the traveller to get covered with 
“ grass lice " On pushing aside the branches overhang 
mg the nding path, 1 have been immediately covered with 
firmly attached young ticks which needed much care and 
patience to remove The ticks of Jamaica are now a very 
senous source of anxiety in cattle pens, and much loss is 
attributed to these parasites 
During my stay mjAntigua, complaints were loud ind 
frequent of the ravages of a luge tick, which infested 
the cattle between the months of May and September 
In the cattle and sheep farms of the Cape of Good Hope 
and Australia the “ tick matter is absorbing much atten 
tion Specially large and annoying forms are described 
from parts of India, Central Africa and Central America 
while extraordinary tales are told of the destruction caused 
by these parasites in cattle rearing districts of South 
America Elaborate and expensive researches have been 
conducted in the United States Southern Experimental 
Stations upon the life history of the ticks and their re 
lotions to cattle , and the exhaustive reports issued from 
the Bureau of Animal Industry, form by far the most 
valuable part of our economic literature on these pests 
The books of travellers teem with references to the 
annoyance caused by ticks Sir Joseph Hooker, in his 
“ Himalayan Journals” describes their abundance in the 
frontier regions between Siklum and Nepaul, in pathless 
tracts destitute of animal life He writes the following 
concerning the neighbourhood of Tonglo “ A large tick 
infests the small bamboo, and a more hateful insect I 
never encountered The traveller cannot avoid these 
insect! coming on his person (sometimes in great numbers) 
as he brushes through the forest, they get inside his 
dress and insert the proboscis deeply without pain 
Buried bead and shoulders and retained by a barbed 
lancet, die tick w only to be extracted by force which 
is very painful I have devised many tortures mechanical 
and chemical, to induce these disgusting intruders to 
withdraw their p robos ci s but in vain.” 

Bates on passing through the grassy lanes of the 
second growth woods on the Amnions often found him 
self covered by tubs It occupied him, he says a full 
hujftgfter his day’s work to clear himself of the parasites 
Ben refers to the “grass-lice" on the plains of 
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Nicaragua, as quickly covering any one travelling through 
the country, so much so, that the herdsmen or “vac- 
queros” keep a ball of soft wax with which to rub 
themselves The smaller tides are thus removed from 
their skin, while the larger ones are picked off by hand 

Many a time, in walking through grass in the Leeward 
Islands I have been conscious of the peculiar itching 
at the ankles caused by the attacks of “ bite rouge 1 ” 
The Wte rouge is not in reality a tick, although often 
confused with it Hones seem to be particularly liable 
to its attacks with the result that they lose all the hair 
about the face and eyes In all probability the poor 
animals suffer a good deal, for the personal irritation is 
extreme The Mte rouge is exceedingly minute, and, 
as its name implies is of a brilliant scarlet At night, 
after retiring to rest, the warmth of the body seems to 
increase the irritation to the utmost pitch, and sleep> 
becomes absolutely impossible Rubbing or scratching 
the parts attacked merely intensifies the discomfort, the 
creature pushing itself deeper into the flesh Most pain 
ful sores ire the result if the greatest care is not taken 
Hie one certain remedy seems to be to anoint the inflamed 
spots with vaseline This substance not only soothes 
but appears to destroy the bite rouge by stopping up its 
breathing pores 1 have never succeeded in detecting the 
creature on the skin, but, when reading in or near an 
infested linn I hive captured many by watching for the 
minute sc irlet dots travelling over the white paper 

The damage done by ticks to cattle is undoubtedly 
very senous Accoiding to observations by Lcidy, the 
adult female tick is able to absorb 100 times its weight 
of blood, swilling dunng that time to an enormous ex 
tent This food is lapidly chinged into eggs The 
adult male docs not increase appreciably in sue, but 
his demands upon the host have probablj been greatl> 
underrated An u < ount of tic k infested cattle in Queens 
land states thit the> were so completely covered thit 
the branding non had to be burnt through the ticks 
before it was possible to reach the animals skins A 
case in Tex is is mentioned where it was found impossible 
to lay a silver dollar upon the body of the animals with 
out touching some ticks Again in Tex is, 100 full grown 
ticks were collected from each ear of a pony, while many 
immature ones were left behind rhe mere abstraction 
of blood must in this case, be a very senous dram upon 
the system 

When one considers, further, the imtation expenenced 
by travellers from the few ticks fixed upon them in their 
daily rambles, it may be safely conducted that the pene 
tration of the countless proboscides into the skin of cattle 
must of itself be a source of great discomfort, especially 
as these animals are quite unable to get nd of them 
Calves not uncommonly are destroyed by the formation 
of balls of hair in their stomachs and in tick regions this 
is undoubtedly due to an attempt to get rid of the parasites 
by licking and biting them off 

It is quite conceivable, then, that ticks do really cause 
the death of multitudes of cattle on the great estates 
where it is impossible to examine them closely We 
should, however, approach this part of the subject with 
caution Sickly cattle are usually covered by ticks, while 
the healthy ones have only a few , but it is questionable 
whether the ticks are the real cause of their emaciation 
The case of ticks seems rather to be analogous to that 
of scale insects on plants The latter pests appear m 
great quantities at any period of stress, when from lack 
of nutriment or other cause the plants become weakly 
Thus, in Antigua, there is a marked disappearance of 
scale insects with the Commencement of the rainy se as o n. 
It seems probable that the prevalence of ticks upon 
certain cattle is rather due to conditions of the Mooff 
or skin of the animal, closely connected with its general 
nutntion This is an exceedingly important matter ftr 
determination, for upon it, as will presently be shown. 



June 27 , 1895] 


NATURE 


199 


depend* the only means of freeing the cattle from these 

Thus for the direct effects of ticks upon cattle have 
been considered. Certain alarming facts nave lately been 
brought to light with regard to the relations existing 
between ticks and different well-known cattle diseases. 
The subject is by no means new, having long been a 
fascinating one for cattle-breeders. The “ louping-ill" 
or “trembling* of the north of Britain has been traced 
by some directly to tho presence of ticks upon the sheep 
Tne same may be said of a disease called “ heart water * 
at the Cape of Good Hope. 1-inally, the United States 
Department of Agriculture has for the last five or six 
years ,been conducting exhaustive experiments upon the 
connection between ticks and the Texas cattle fever, the 
results of which have appeared in the annual reports 
of the Bureau of Animal Industry already referred to 

There is, in this latter case, present m the blood of the 
cattle 'suffering from disease, an infusorian which quickly 
destroys the red blood corpuscles This minute organism 
has also been detected in the body of the tick. 11 has been 
igain and again transferred from diseased animals to 
healthy ones by means of the tick, and tick alone The 
presence of this infusorian is regarded as diagnostic of 
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the disease, and the effect of its corpuscle-destroying 
powers is seen all over the body, as well us in the red 
coloured urine, which has won for the disease the colonial 
name of “ red-water ” 

Ticks, then, are in certain cases connected with the 
transmission of deadly disease In how many more cases 
this is so remains to be investigated. It is quite possible 
that some of the obscure cattle diseases in different parts 
of the world are caused by ticks, and that other countries 
wu, in their turn, be forced to face this problem 

There is now and flien an outbreak of a severe skm 
disease among cattle in Antigua , and this disease does 
not appe ar to be known in the neighbouring islands. 
Judging from the climate and peouiar conditions of 
Antigua, the scarcity of water and lack of nutritious food 
for part of the year might be considered sufficient to 
account for a food disease, but there is also a large 
tick present, which has not been recorded from the other 
islands of the group. A loose theory has thus arisen 
that this “gold tick* is connected with, if not the direct 
<ause of, the cattle disease. 

The evidence available does net tend to confirm this 
idea, but obviously impossible to solve the problem 1 
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m the absence of proper appliances. 1 was led, however, 
to commence observations upon the gold tick, which may 
be of interest 

Mr A. D Michael has determined it to be Hymlomma 
veHutlttM, which Koch described in 1847 from a single 
male speamen collected in Senegal There » a local 
tradition in Antigua that the tick was introduced some 
thirty or forty years ago with some imported Senegal 
cattle, and this determination tends probability to the 
belief The male is a very beautiful creature, decked in 
scarlet and gold, whence he obtains his name. The 
female is very large, one specimen being nearly an inch 
in length and weighing 17 oz. I calculated the number 
of eggs laid by this female at over 20/xxx She com¬ 
menced laying on July 31, and finished, a shrunken mass, 
on September 10—a penod of exactly six weeks. The 
accompanying life-size drawings arc of Antigua gold 
ticks. The first is a mature male He is not usually 
larger than this, and may be seen moving rapidly across 
the ground, or firmly attached to the skin of the cattle 
close to a female 1 he next three figures are of females, 
all mature, but at different stages. The first is undts- 
tended , the second gorged with blood, and commencing 
to lay its eggs , while the third is the same tick after 
the last egg was laid There is also the drawing of a 
curious case, in which a male had by accident attached 
himself to a distending female—a mistake which resulted 
in the premature death of both 

The penod of incubation observed in the tick’s eggs 
varied from twenty-three to fifty-one days. The young 
ticks usually emerged m great numbers on the same day, 
and any eggs left unhatched quickly dned up In An¬ 
tigua the gold ticks appear upon cattle, in numbers, from 
May till September each year It became important to 
determine what became of them in the meantime , and 
whether they passed the winter in the body of the parent, 
in the egg, or as young ticks hrom cxpci iments in the 
laboratory, it would appear that the little ticks pass the 
winter months huddled together in masses of several 
hundreds at the roots of the old dead grasses 

In considering the remedies for ticks, one is soon forced 
to the conclusion that direct measures against the parasite 
themselvps will be of little avail Methods of pre¬ 
vention are always preferable to those of cure, ana in 
no case is this more so than with parasites of this class. 
Besides this, they arc practically invisible at the most 
dangerous stage , and when we see the ugly, swollen, 
mature specimens, wc know that their evtl work is done. 
All large females should be carefully collected and burnt, 
however, as thus future attacks will be diminished 

1 he treatment of pastures is 4 very important matter 
Here probably the parasite spends the greater part of 
his early life—usually on the ragged bunches of ola grass 
left from previous years The proper feeding or cutting 
of the grass, and the liming and draining of die pastures, 
will destroy myrtads of the infant ticks or “ grass-lice." 
For the sake of the animals, there is every inducement 
to render the pastures as nutritious as possible, and 
ticks do not seem to trouble the sleek cattle of the herd. 
It is an undoubted fact, moreover, that the improvement 
in food, due to change of pasturage, does in certain cases 
cause all the ticks to drop off infested animals. The first 
class of remedies will aim at cutting' off the supply of 
ticks by treating the pastures. 

The second class—one might say almost the only one 
which is attempted in the tropics—is the destfhetion of 
ticks upon the cattle 

The common method of tying the legs of the animal 
together, hurling it to the ground, anq, smearing some 
tick-destroying compound over it, cannot be too strongly 
condemmed, especially as there is no need for it 
whatsoever Cattle may be handfod with impunity if 
some form of cattle-bail is employed; by this means they 
may be driven one fry one into a small trap, where thty 
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t in be treated But even this is hardly necessary »f the 
ipplication to the skin is in the liquid form, for with a 
ii lwerfol spraying machine, as many as one hundred cattle 
hue been completely covered in the space of an hour 
Of pastes and ponders and fluids recommended there 
is no end, and it will serve no useful purpose to give 
detailed lists discussing the merits of each 1 he points 
to be kept m view are that the liquid should be of an oily 
ind non poisonous nature, capable of clogging up the 
ur pores of the ticks It should be cheap and easily 
ipplicablc without handling the cattle it should finally 
not easily evaporate, or be washed off by the rains A 
full discussion of remedies has recently been published 
by me the following being taken from the summary at the 
end ‘A number of types of washes for spraying are 
selected for description All poisonous ones should be 
rejected, as there are non poisonous preparations equ illy 
effective Carbolic acid dips and other liquids which 
evaporate quickly, need freouent applications ind should 
be discarded in favour of oily liquids or emulsions where 
the latter are equally effective rhe best of all these is the 
kerosene emulsion regularly used for plants lhcrc are 
many formula; for the preparation of this a useful one 
(for ticks) is given The formula referred to is as follows 
In two quart* of boiling water dissolve h llf a pound of 
soap , remove from fire immediately add one pint of kero 
sene uid agitate In from three to five minutes the liquid 
becomes creamy It may be stored in this form in bottles 
or barrels for use add three of waterto one of emulsion 
mix thoroughly, and apply with a spr tying pump 1 

The third and most important class of remedies is closely 
connected with the nutrition of the animal If we can 
render the skin or blood of our cattle so distasteful to 
the tick that the latter will not attach itself, we have a 
solution of the whole matter We should confer immunity 
upon our animals and at one stroke do iway with the 
necessity of all the laborious ind expensive methods 
now in vogue for the destruetion of the se parasites 
The first step in this direction has been uken and 
in various parts of the world most excellent results are 
recorded from the addition of small doses of sulphur to 
the animal s food 

It has already been noted th it the food of animals has 
an influence upon their infestation by ticks Cases aie 
not uncommon among cattle breeders where a mere 
change of pasture will cause all the ticks to drop off 
l his change is obviously felt through the animal s skin 
It has ilso been mentioned that the ticks seem to 
congregate upon cattle in poor condition while those 
with sleek skins are more or less untouched Ur Cooper 
Curtice (late of the United States Bureiu of Annnil 
Industry) suggests, as an explanation of this that there 
is in well fed cattle an oily condition of the skin obnoxious 
to the ticks and this suggestion is the more worthy of 
consideration when we remember the aversion of these 
creatures to grease of any kind 

It is certain that sulphur taken internally will render 
the skin evil smelling by the exhalation ol sulphuretted 
hydrogen, a substance highly obnoxious to all paiasitrs 
The following seem to be the physiological changes which 
take place during the passage of the sulphur through the 
animals body to the skin Sulphur taken in with the 
food passes the stomach unaltered In the intestines a 
small portion is changed into sulphides of hydrogen and 
the alkalies Part of these sulphides pass into the blood, 
and into the tissues from the blood, and act chiefly upon 
the central nervous system The sulphides in the tissues 
are variously excreted By the kidneys they are excreted 
as sulphates. if m excess, part is also exrreted in the 
form of sulphides By the skm they escape as sulphides, 
giving the characteristic foul odour to the perspiration, 
and amewhat increasing its amount 

g* For tertim details m psptn m Lesward UtysU 4 [rK»ltMralJnrml 
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I he doses of sulphur should be small, but they should 
be constant The form in which the medicine is offered 
to the animals will best be decided by the manager of 
the estate With stall fed cattle there can be no difficulty 
at all but with the cattle of large estates, which are 
seldom handled and sometimes not seen for long periods, 
it w ill be necessary to prepare the sulphur with salt at 
a 1 lick, to which cattle will readily help themselves if 
it is scattered about 

The success of this sulphur treatment has so for been 
encouraging both at the Cape of Good Hope and in the 
United States Doubtless with continued study other 
similar preventive remedies will from tune to time be- 
discovered and thus rid the stockowners of the tropics 
of one of their most dreaded enemies 

C A Barbfr 


NOTES 

Paoi llu\l xv n health is at present a source of great 
anxiety to his friends Symptoms of renal insufficiency app-ared 
last week an 1 this with the other complications which have 
attended hi* protracted illness has made his condition a very 
critical one but we arc glad to leam that it is improving 

We deeply regret to notice the announcement of the death of 
Dr W C Williamson Fmcntus Professor of Botany in Owens 
College Manchester Dr Williamson was elected int> the 
K ryal Society m 1854 

Proi Vfrnv uii the eminent french surgeon and Member 
of the I arts Vcaiemy of Sciences died on June 12 

1 ROV Sim IN Nl WCOMB has been elected Associf elranger 
>f the Pans Ocadsn y of Sciences in succession to the late 
von Helmholtz 

1 R<H W 1 PTFlts a 1 nncipal of the University College, 
Dundee has accepted the position of Pnncipal of McGill 
University M mtreal in succession to Sir William Dawson 

Sir h Ma mfThomison principal Iibranan of the Bntwh 
Museum has been elected a Corresponding Member of the Philo 
sophico historical Section of the Berlin Academy < f Sciences. 

l!l» University of Pennsylvania has received gifts within a 
few days aggregating nearly a million dollars This includes 
half a million dollars from Provost Harrison already noted in 
these columns Scarcely a week passe* without our being able to 
record similar gifts from private benefactors to the universities and 
colleges of the United States 5 tenet report* that Dr D K 
Pearson has offere 1 jfio 000 to Mount Holyoke College if an 
additional £30 000 crpi be raised It is said that Dr Pearson 
has already given £400 000 to various colleges 

The death is announced of Dr A Lliseief known for his 
explorations and anthropological work 

The St Petersburg correspondent of the lancet reports that 
the h mperor of Ku*sn has appointed a committee to organise 
the collection of subscriptions for the monument which the 
Institute of > ranee propose to erect to Lavoisier 

The trustees of Columbia College decided, a few days ago, 
to grant the Barnard Medal to Lord Rayleigh and Prof 
Ramsay jointly for their discovery of argon Only Lord Roy 
leigb • name was mentioned in the previous announcement of 
the award 

Dr Back! und has been elected a Correspondent of the Pan* 
Academy, m the Section of Astronomy, in the place of the late 
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M. Wolf, and Prof kowalewjky has been elected to fill the 
late M Cotteau’s place as Correspondent in the Section of 
Anatomy and Zoology 

The French Association for the Advancement of Science 
will meet at Bordeaux, from Vugust 4 to August 9, under the 
presidency of M t lrflat Applications for membership 
should be addressed to the Secretary of the Association 28 
rue Serpente, Pans 

Tin thud international meeting of 1 syihologists will be held 
at Munich from August 4 to 7 Hie first meeting was held at 
Pans in 1889, and the second in I ndon in 1892 Prof 
Stumpf, of Berlin, will act ax President and Dr von Schrinck 
Notaing, of Munich, as General Secretary 

The second Italian Geographical Congress will be held in 
Rome next September, under the patronage of the King of Italy 
and tht Duke of Genoa The President of the Congress will be 
Marquis G Dona, President of the SocicH Geographies Italian* 
The Secretary is Prof D A inciguerra and his address is Via del 
Plebiscite, 102 Roma 

DR 1 Ci Brodif has succeeded Prof C S Shernngton 
F R S , as I ecturer on Physiology at St Thomas s Hospital 

Pros E Herinc, of Prague, has been proposed as sucressr r 
1 f the late Carl I udwig m the chair f Physiology at Leipzig 

Proi F Mach, of I rogue well known by his book rn 
Mechanics, and by hu, expenmcntal researches on Physics has 
l»cen appointed Professor of 1 hilos iphy at the Vienna Um\ ersity 
Vienna will, therefore be the first place where Philosophy will 
be taught on a modem and scientific basis 

The Cracow Academy of Sciences offers pnresof 1000 and 500 
flonns for the best discussion of theories referring to the physical 
condition of the earth, and for the advancement of an important 
point connected with the subject Memoirs must be sent in 
before the end of 1898 

The International Conference on the Protection of Wild 
Birds met at Pans on Tuesday under the presidency if M 
Gadaud Minister of Agriculture 1 ngland was represented by 
Sir Herbert Maxwell, Mr Howard Saunders and Mr F 
Harford, of the Bntish Embassy at Pans Belgium Holland 
Germany, Russia, Austria Hungary, I uxemburg, Switzerland 
Italy Greece, and Spain have also sent delegates The eon 
ference meets as the result of a resolution passed at the Inter 
national Agricultural Congress held at the Hague in 1891 

Ai the recent annual meeting of the Royal Society of Canada, 
the following officer* (says Sctemt) were elected for the ensuing 
year -President, Dr R S C Selwyn, C M G , F K S , 
Vice President, the Archbishop of Halifax Dt O Bnen 
Secretary, Dr J G Bounnot, C M G , Treasurer, Prof J 
Fletcher Prof Bovey; Dean of the Faculty of Applied Science 
McGill University, was chosen President of the Section of 
M ath em atical, Physical, and Chemical Science*, Prof Dupuis, 
Vice President, and Captain E Deville, Surveyor General of 
the Dominion, Secretary fit the Section of Geological and 
Biological Sciences the following choice was made —President 
Prof Wesley Mills, Vice President, Prof Penhallow , Sec re 
tary, Dr Burgess 

At the annual general meeting of the Numismatic Society 
of London, held on Thursday last, Sir John Evans, President, 
m the cltair, the silver medal of the'Society was awarded to 
Prof Theodor Mommsen, for hit distinguished sen ice to the 
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science of Numismatic* Dr Barclay Head, keeper of coins 
m the British Museum in returning thanks on behalf of Prof 
Mommsen, drew attention 10 the fact that quite recently 
Mommsen had handed mr to the Royal Academy of Saraces 
of Berlm the sum of 25 000 marks, presented to him as a 
testimonial from his disciples in all countries on the occasion of 
the jubilee of hu Docti rate with directions that it should be 
devoted to the compilation an I publication, under the auspices, 
of the Academy, of a « rnplctc lorpus of all known extant 
Greek coins 

Few netghbourh >ods t ffer m rt features and objects of interest 
than the district aroun 1 ( dway Vn excursion to this district, 
arranged by the Irish Field Club Union will therefore probably 
be a very successful one 1 he country west of Galway prorata 
the geologist with a great variety of rocks and rock structures 
Some of the most interesting studies in Fthnngraphy afforded 
in the British Isles may there be found, and the antiquarian 
and archaeologist are offered exceptional attraction* The 
party will meet at Galway on Thursday, July 11 and will stay in 
the neighbourhood until the f Uowwg Wednesday The placet to 
be visited are The Twelve Bens Connemara Ballyvaughan 
and the Barren district the Aran Islands Oughterard and Lough 
Come A programme containing notes on the topography, 
geology liotany, zoology, ethnography and archaeology of these 
places has been prcjxred During the reunion a conference 
will be held for the consideration ami discussion of matters 
relating to the advancement and exlenst in of Field Club work 
in Ireland I he Secretary of the Uni in is Mr R Lloyd 
Praegar National Library Dublin 

Ii has ling been kn >wn in a general way that the time re 
quirtd f ir hatching out the cgg» of e ild blooded animals w 
dependent on the temperature at which they are kept, and that 
in the case of birds the period of incubition 1* much related 
to the sue of the bird * Mr A Sutherland (Roy hoc of 
| Victoria, December 1894) has recently mide some observations 
on the relations between hatching time and temperature, and 
formulates a law based up n his results He has further m 
vestigated -incubation among birds and gestation Birds anil 
mammals keep at a practically constant temperature—between 
37* C and 43 ( and it may be assumed that sitting birds 
keep their eggs at a tolerably definite temperature Why then 
should the period of incubation or gestation vary so much ? 
Mr Sutherland asserts that the time of incubation or gestation, 
as the case may be has a certain definite relation to the weight 
| of an animal lit stales the tw> laws he has arrived at in the 

following word* —(I) For animals of the same sue the tune 

of embryo development is inversely proportional to the square of 
the temperature that temperature being reckoned from a definite 
point (2) At the same temperature the period of develop 
merit is directly proportional to the sixth root of the weight o 
the mature animal 

A t ew months ago, M le Montessus published an interesting 
paper on the frequency of earthquakes of which a summary 
is given m a previous nite (vol h p 540) Thu he has 
followed up by another paper of still greater value on the 
relation between seismic frequency and the relief of the ground 
{C»mpUt rtndus, vol txx pp 1183 1186) The following 
are the general conclusions at which he has arrived from a study 
of 348 regions in which 9700 earthquakes and 5000 volcanic 
eruptions are known to have occurred In a group of adjoining 
districts, the most unstable ore those which present the greatest 
differences of relief, 11 those whose avenge slope is greatest 
The unstable regions follow the great lines of folding of the- 


earth’s 
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short and steep dope w the more unstable of the two, especially 
in ita steepest parts Coast regions with a rapidly deepening 
sea are unstable especially if bordered by on important moun 
Inn chain, those with a slightly sloping sea bed are stable, 
especially if they adjoin a flat country Lastly, in regions which 
are frequently disturbed by earthquakes, and which at the same 
time poesees very active volcanoes, the seismic frequency and 
voksuuctty are independent It follows, therefore that earth 
quakes are a purely geological phenomenon, and probably have 
their origin in the same dynamical forces to which the present 
relief of the earth s crust is due 

Radio! arian earth of tertiary age has long been familiar 
Drum Barbados in a recent number of the Bull Museum Comp 
/-oel (Harvard), Mr R T Hill records it from tht island of 
Cuba It occurs at one place only, near Baracoa, where it is 
over 500 fett in thickness and is well stratified the strata being 
vertical I he rock is chalky in appearance, with occasional 
thm separation layers of a grey blue clay and some flint like 
siliceous nodules sponge spicules and echinmd fragments were 
found in it, but no diatoms It appears to lie below certain 
yellow beds identified as Miocene The paper contains much 
other information on the geology of Cuba and the origin of the 
circular harbours of the north coast is dealt with The author 
finds no evidence of any movement of depression in the island 
since the beginning of Tertiary times 

Da 1 Kll ngki, of Leipzig, has senl us s copy of his 
paper read some time since before the Bohemian Society of 
Sciences, on the non periodical variations of temperature m the 
district of the Pic du Midi and Puy de Ddme, compared with 
those at St Bernard, for which station a longer senes of 
observations is available The problem undertaken by the 
author was mainly to show how far the irregular variations of 
temperature in these three wulely separated and high regions of 
Central Europe agreed together The moat important con¬ 
clusions drawn from various tables are, that a remarkable 
agreement is shown in the non penodical changes at the 
mountain stations, whereas in the plains the variations differ 
materially from each other The influence of the sea is visible 
in the lower region of of the Pic du Midi, but at the higher 
level it entirely disappears 

The papers in the June fonmal of the Royal Microscopical 
Society include one on 'British patents taken out m connection 
noth the microscope, between 1666 and 1800 

The Department of Mines ot Victoria has issued a report on 
the Victorian coalfields, the development of which is proceeding 
rapidly Lvidence is given to show that the cool is of drifted 
origin among other points, the mixture of conifers and ferns m 
the flora can (mly be explained by transport before deposition 

Me John Tibbuti has sent us a report of the work done at 
Jut observatory, Windsor, New South Wales, during 1894 
Meteorological observations have now been made at the 
observatory for thirty two yean Among the astronomical work 
-of lost year were observations of lunar occultatmns of Hors, of 
southern comets, and of double stars 

The sixty first annual report of the Natural History, Literary, 
and Polytechnic Society of York School gives evidence of 
enthusiastic work in many branches of science Pew school 
■octettes of a Similar kind con boast of reports running into the 
sixties With this report we received the Natural Hut»ry 
fturual and School Reporter for June 15, conducted by the 
societies m Friends’ schools Tbs journal contains articles 
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on Southern Tyrol and on the planet Mars, as well os notes, mod 
records of observations of scientific interest 

Bulletin No 48 of the U S Notional Museum is devoted to 
“ A Revision of the Deltoid Moths,” by Prof John B Smith, 
the paper being a contribution towards a monograph of tht 
insects of tht Lepidopterous family Noctuidse of Boreal North 
America fourteen {dates showing the different species of 
these Noctuids, and the structural characters of the Heluni, 
Hermmnni, and Hypenmi, accompany the descriptive text The 
genera Pseudorygia and Rivula are not included m the senes 
Prof Smith being of the opinion that they do not possess real 
Deltoid characteristics 

Thb Report of the Geological Survey of Canada for 1894 de 
scribes tht results of geological expeditions in the Labrador 
Peninsula and west of Hudson Bay In consequence of lack of 
money it was found necessary to reduce the number of parties 
working in thi field while there is an accumulation of matenal 
awaiting publication A deep boring for petroleum has been 
begun at AtHalnva Landing, but at a depth of 1011 feet the oil 
had not been reai hed all indications, however, point to the 
existence of great quantities of petroleum in the Devonian strata 
which immediately underlie the Cretaceous 

The Central Physical Observatory of St Petersburg has 
made an imp irlanl addition to its comprehensive Monthly 
Weather krp rt by showing on a chart the devuti ms of 
temperature and rainfall of the month from the normal con 
ditions To arrive at this M Wild states that the values 
have been calculated for no less than 312 stations all of which 
ire represented in the report The excess or defect of tempera 
ture at each {lice is shown on the chart by drawing curves 
through those plac cs where the deviation is equal in amount 
while the deviation of rainfall is represented by red and blue 
tints The work is very neatly executed, and shows clearly, at a 
glance, the climatic conditions of the month 

The 189s Photography Annual edited by Mr Henry 
Sturmcy, is an invaluable compendium of photographic in 
formation, and a useful record of the progress made during 
last year in the various branches of the science and practice of 
photography In it Mr C H Bothamley traces the advances 
of photographic chemistry, Mr Chapman Jones describes the 
work done in the field of photographic optics, Mr 1 Bolas 
records the progress made in photo mechanical printing, Captain 
Abney writes on spectrum photography, and Mr Albert Taylor 
contributes a veiy full account of what was done in astronomical 
photography during 1894 These records, together with de 
scnptions of new photographic apparatus and materials, 
technical articles and particulars of photographic societies 
throughout the United Kingdom, tender the Annual indispens 
able to all who take an intelligent interest in photography The 
publishers are Messrs Dlffe and Son 

Thn current number of the Compiet rendus contains an 
account, by M Berthekit, of a new combination of argon 
Following up his researches on argon, this author has discovered 
that free nitrogen prepared pure from nitrites, can be caused to 
enter into combination with the elements of carbon disulphide 
when subjected to the spark or silent discharge after saturation 
with disulphide vapour The resulting compound contains 
some mercury sulphocyonide, and does not regenerate nitrogen 
under the action of heat or of concentrated sulphuric acid 
When argon is employed-in {dace of nitrogen, a similar reaction 
appears to take place Under the continued actum of the silent 
discharge, ■ sample of 6 55 c c of argon, as pure os it could 
possibly be obtained, saturated with carbon dis u lph i de vapour 



Juke 27, 1895] 


NATURE 


2Q3 


at JO* C , and confined m the reaction tube by mercury, (eve a 
continuous absorption which appeared to go on indefinitely 
The product contained mercury, but gave no reaction for eolpho 
cyanide When heated, a quantity of gas waa recov er ed equal 
to about one half the volume absorbed, and this recovered gaa 
waa proved to be argon by condenaation with benzene, and 
production of the remarkable fluorescence previously described 
Though this work has been done on such small quantities of 
material that an exhaustive examination of the product wm not 
possible, M Berthe lot believes that he has satisfactorily demon 
strated the significant prope rty of argon that it can enter into 
combination and be regenerated from its compound or com 
pounds with its initial properties intact 
As a result of observations earned on by the IrwtsUgator m 
the autumns of 1891-3-4, Commander C F Oldham R N , 
contributes two papers on the Laccadive Islands to the fountal 
of the Asiatic Society of Bengal (vol lxiv pt u No 1, Apnl 
1895) The group consists of four submerged coral reefr six 
reds with small islets ( * sand cays ) and eight inhabited atolls 
three of the reefs and five of the atolls were examined The 
islands and sand cays occur in all cases but one, on the eastern 
side of the atolls they cannot therefore have been built up by 
the action of the ordinary monsoon winds which blow mainly 
from the west but must be due to the occasional hurricanes 
which retch the eastern and north eastern sides of the atolls 
The effect of the tides and currents is seen in the more vigorous 
growth of the atolls to the south and west The islands and 
islets are extending at their extremities and in some cases arc 
being added to on the south western sides where they face the 
lagoon No evidence of either elevation or subsidence was 
observed 


The additions to the Zoological Society a Gardens during the 
past week include a Rhesus Monkey (Macacos rhesus 9 ) from 
India, presented by Mrs Stevens two Javan Parrakeets 
(Palaorms javantca) from Java presented by Lieut General 
Sir H B Lumsden a Green winged Trumpeter (Ptophus 
ssrttUs) from Brazil, presented by Mr H A Aatlett, a 
Diamond Snake (Morelia sptlotes) from Australia, presented by 
Mr M Mitchener, a Natal Python (Python natalensts ) from 
South Africa, presented by Mr William Norman, a Korin 
Gazelle (GttuUa ruf front, 9) from Senegambsa a Blue and 
lr ellow Macaw (Arts aiarauna) from South America, a Naked 
necked Iguana (Iguana Aohcatissima) from Tropical America, 
thirty four Black Salamanders (Salamandra arm), South 
European, deposited , a Tachuo Goshawk (Astur toe lure) from 
South Africa, nine Red beaked Weaver Buda(Q*afas sangmnt 
rostru) from Wert Africa, purchased, a White created Jay 
Thrush a Striated Jay Thrush (Gramma 

toptUa sirtaia) from Ind% jreceived in exchange, a Burrhel 
Wild Sheep (Ovts btrrheJ, $ ), a Patagonian Cavy (Dohchotu 
p a tm e hem tea ), born in the Gardens 


OUR ASTRONOMICAL COLUMN 
The Ysexbs Observatory —From a note m the Astro- 
pkytual Journal for June, we learn that the construction of the 
omMbw of the Yokes Qbeemtory is advancing rapidly, and it 
u hoped the 40-mch refractor will be ready forwe m Sep 
tember or October The Obeerratory isatuatedonthe shoreaof 
Lake Geneva, Wisconsin, at an elevation of 180 feet above the 
Wee, and is about seventy five miles from Chicago The dome 
ft* the great telescope, which is bang built Gy Warner and 
5 J w ** e 7 > “9°feet m diameter, with a shutter opening 12 feet 
the rising fbo^ is yj feet in diameter, and will have a vertical 
movement of aa feet The motive power for tuning the dome 
**d*fov*frag the floor of the Obeervatory will be supplied by 


addition to the huge telescope, provision it made for the | 
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use of the 12 inch telescope now at the Kenwood Observatory, 
and another telescope of 16 inches aperture The meridian 
room is designed to accommodate a large meridian circle, but, 
in the first In s tance a transit instrument will be employed 
The Observatoty buddings appear to be designed or a very 
liberal scale, and comprise offices library, lecture t hea tr e, 
spectroscopic, physical chemical, photographic and other 
laboratories. We understand that Prof Barnard rnd Prof Bum 
ham have accepted positions m the Observatoty 
THE GRAKtJLATION OF 1 H> SUN \ SUEf ACE —The gEMUrfar 
or mottled appearance of the surface of the sun is fntifcur 
to all observers, and the great resemblance to terrestrial cfc-ras 
clouds has long been recognised A possible cause of this 
appearance has been recently suggested by Dr Schemer (Astr 
Nock 3379), the idea being thatllelmholtr s investigation* on 
the formation of waves in our own atmosphere apply also m 
of the sun Accor ling to Helmholtz air waves are 
when two strata of air of different temperature and 
Ude over each other if the lower layer is nearly 
with aqueous vap ur the wave crests will be Centres 
of condensation, in consequence of diminished pressure and 
will appear as clouds while the depressions will form trans 
parent interspaces On this theory a mackerel sky ” is pro 
duced when two senes of waves cross each other Dr Scheiner 
points out that somewhat similar conditions prevail in the sun 
there are layerx’of different temperature and currents m various 
directions in these layers and in the photosphere the condens¬ 
able gases are in an over saturated state He therefore con 
uders that the bright grains if the photosphere are wave crests 
of two crossing systems of waves rendered visible by an In 
crease of condensation In the case of the sun, the observed 
lengths of the waves—that is the distance between the separate 
grains—is from looo to 3000 kilometres and it is believed that 
waves of this mxgmtude might be prxluced without the 
isHimption of extraordinary velocities 

Assuming this to be a true cxplination the photosphere must 
be a very thin layer and since the granules are of about the 
same size in all parts of the surface the velocity of the currents 
must be nearly equal in ill heliocentric latitudes 
The Satellites of Jupitfr —Not c mtented with his 
brilliant discovery of a fifth satellite to Jupiter Prof Barnard 
has been employing the great resources of the Lack telescope in 
further investigations of the satellites which were discovered by 
Galileo (Monthly Notices A AS vol lv p 332) One part 
of his work has consisted of micronietric measurements of the 
diameters of the satellites and the results reduced to a mean 
distance of the planet from the sun equal to 5 20 art. as 
follows 


II 

III 

IV 


1 521 


2452 

9 

3345 


I 430 

It is pointed out that these values are in good accordance with 
the mean values derived from nine sets of measures made by as 
many different observers since 1829 Of the earlier estimations, 
those made fay Schroeter m 1798 agree most closely with modem 
results. 

Special attention appears to haste been given by Prof Shmard 
to Satellite I , 00 which he discovered, with the 1 a inch equatorial, 
on September 8, 1890, the existence of a bright equatorial belt 
and dark polar asps These appearances have been verified at 
•very favourable opportunity, and they are, beyond question, 
permanent features of the satellite and svfll always be visible 
When a favourable transit occuo. ’ These markings on the 
rttelhte fully account for all the phenomena which have been 
f to ort ed of the distortion or eUipbaty of its disc, as well as for 
ttt apparent doubling of the satellite during some transits. 
When the satellite 11 transiting over a dark part of the planet, 
tNk white belt appear! very prominently, while the dark poles 
ar* correspondingly difficult to see, so that without very close 
attention, the satellite looks like a thin white strip If, on the 
other hand, it be transiting adorn a bright part of the planet, 
the white bait is lost in the bright background and the polar 
1 e g te n s appear as two separate dark spots, making the satellite 
apprtr double The dark polar caps are darkest at the poles^ 
ana become rapidly less intense towards the equator Prof 
Barnard coraders that the phenomena observed on thu satellite- 
indicate that its physical condition is similar to that of Jupiter 
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THE SUN S PI ACE IN NATURt 1 


b dits cloaetv associated 



that pos 

already referred wt might ht enabled' to' demonstrate the 
existence of the nebula, although we can never hope to 
x* them by the unaided human eye Thu idea occurred 
to me that long exposed photographs might givt us stars 
sure wnded by nebubc So I wrote 
to Dr Roberts, who always kindly 
places himself at the disposal of any 
student and asked him if he would 
I* so good as to photograph that re 

r of the he tvcns in which most of 
bright lint stars have been ob 
served He at once acceded to my 
request, and took photographs as 
■desired with his instrument giving an 
exposure of three and a quarter hours 
The result a little disspp unted roe, 
because he reported that there was no 
indication whatever of any nebulosity 
surrounding these stars lossibiy it 
was on this account that Dr Huggins 
lelt himself justified in objecting to the 
view which associated these stars with 
nebulous surroundings But that is not 

the whole story Some time afterwards 
at the request of Mr Etpin Dr Max 
Wolf, who has an instrument which 
is even more competent to pick up 
feint nebulae than the wonderful tele¬ 
scope employed by Dr Rbbtrts, 


is the most competent to give a verdict upon such inquiries as 
this Here, in the first instance, we have a photograph of the 
region surrounding the brightest star in the constellation Cygnus, 
and you will observe that we have here and there indications 
of nebulous matter as well as of stars That is rendered evident 
by the feet that in certain other regions we get a perfectly flat 
liackground, whilst in this the background Itself is luminous 
Now wc come to the region in which 
these bright line stars have been recorded 
for several years and you see it is almost 
impossible topowtouttn this photogtaph 
a targe area in which there u not a 
most obvious indication of this luminous 
nebulosity Patches here and there 
seem to indicate that the great diflcren 
tuition lietween this part of the sky and 
others, lies not in the we alth of stars, 
lmt in the wealth of the luminosity in 
which they are situated 
It was obvious therefore from this 
experiment that I was perfectly justi 
tied in stating that these bright line 
stars were associated with nebulc 
since we find the statement made on 
theoretical grounds now backed up by 
these exquisite data which indicate 
that most certainly there is a complete 
association of nebulous matter with 
these stars 

1 do not want to part with that du 
gram until l have pointed out to you 
the enormous advantage students of 
science nrw have in possessing such 
magnificent photographs as these Not 
only is th e wealth of science rendered 
obvious but the wealth of nature 
Hire you see is what modem science 
makes of a little patLh of the sky on 
t SCI s nothing at all 

--therefore this there seems to lie no doubt 

that bright line stars arc directly connected with nebulous 
nutter I am glad to uld that this is also the conclusion of the 
American astr n m is who have inquired mt > the subject 


which the ntked tj 


pe employed by Dr 

> took photographs of t 

ion, and I need net tell 


■obly long—so long, 
one whole night was not sumeu 
Hu first pbotogisph of this region wi 
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1 exposed for thirteen hours 


»to 30.—light cirve of fl lyres 


The next point in the meteontic hypothesis—that some of the 
heavenly bodies are tncrMiuig, others diminishing their tempera 
Wife—u one which I have brought out u that strong form, but I 
do not propose to say very much about it to night You 
may remember what has been said with reference to the hypo, 
thesis of Kant and Laplace, and especially Laplace's view 
that in the nebula we have to deal, as also In the stars 
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■nf™***** 11 with than, with gases at a very high temperature 
Now, in the hypothesu which I hare ventured to put before the 
world of icience, I differ in this particular both from Laplace 
and also from Vogel, who hai moat industriously attempted to 
establish a claudication of the celestial bodies I panted out 
that in accordance with thermo dynamical principle*, the 
temperature must increase with condensation, and of course it 
will depend, therefore, upon the condensation of the gat whether 
we have to deal with high or low temperature* in the bright line 
stan and the nebula. I with to take thu, occasion to state that 
Prof Darwin has recently shown as the result of a moat pro 
found inquiry, that swarms of meteorites in space will behave 
exactly like a gas, therefore, what can be said of the thermo 
dynamics of a gas may be said aly of the thermo dynamics of a 


Now ’ 


e come to a very interesting part of the i 


because it lands us among phenomena winch so far have been 
•considered to be exceptional I refer to the phenomena of the 
so called variable stars \ cm will see in a moment that if there 
is any truth in what has been 1 nought before you, the l,ght of stars 
as they pass from the nebulous to the more luminous stage must 
•change during the progress of that evolution But remember, 
that change will not be visible to one generation of men, prob 
ably not to a thousand generations of men It is a change which 
will require millions and possibly billions of years for its accom 
plishmtnt and therefore we must not associate the word 
“ variable with any change which depends wholly upon the 
•evolution of these various stellar onditic ns But in addition to 
that we can see almost in hours certainly in days, frequently in 
months, sometimes in yean changes in the light of certain stars 
tnd it is these short period changes which mark out and define 
for us the phenomena of \anahle stars 

Take a star like the sun It is prett) obvious to you that any 
•change in the sun, such as wc see it now, would require a very 
■considerable time for its accomplishment so as to be obviously 
suable to us ail Imt if yon take tw > bodies like the sun you 
might imagine a condition of things in which one body would 
cane exactly in the line lietween the earth and the other body 
and would so eclipse the further me There you have at once 
the possibility of an eclipse due to the passage of one body in front 
•of another and therefore of a variability which depends upon 
eclipses ho much for two bodies like the sun hut we know 
that m various parts of celestial spi e some of the stars have 
run through their lifcof light and exist as dark bodies Obviously 
we should get the same eclipse phenomena when dealing with 
■one star like the sun and another dark body provided always 
that the dark laxly came and eclipsed th« light one That is a 
very well known and accepted cause c £ vontbi ity and one of 
the most obvious cases of thu kind we have in the star Algol i 
There wc have two bodies a bright and a dark one and a I 
•diagram will give us what is called the light curve the curve in 
cheating the variability brought out I y such a condition as that , 
I refer to When we come to examine the light curve of a body 1 
like this we find that the luminosity of the star remains constant 
for some considerable time in relation t > the period of variability, 
and then it suddenly decreases 11 almost at once—tn an hour or 

two—goes up again continues then for another period and 
suddenly diminishes again (Fig ’*9) 

Spectroscopically we can inquire into the question as to 
whether there is or 1* not any physieaLcfaange connected with 
thu Obviously, if it u merely WetfBfcSe, there should be 
no physical change, and therefore no change ui the spectrum 
Here, by the kindneai of Prof Pickering, I can show vou two 
photograph* of the spectrum of this star, when it is most 
luminous, and when it u least luminous, and the spectra of these 
two conditions are, you see, quite similar, The -wood lines are 
•like, in other dark hi&f a *lto there is no change Therefore, 
spectroscopically, we are justified in «armg that the theory that 
vanability u caused by eclipses is a perfectly justifiable one 

But supposing we consider no longer two bodies like the sun, 
•or even one atm and another body more condensed and colder 
than the sun but two not completely condensed metcontic 
■swanns, various probabilities never liefore considered will lie 
open to our inquiry 

We may take the remarkable cave of variability presented to 
«s by one of the brighter stars in the constellation of the Lyre, 

B Lyr* The spectrum of that star ha* been very carefijlly 
studied, and If you will look at the details nOw on this dugrart 
yon will yee a senes of the most maryellous. spectral changes 
showing at once that we arc not in the presence of phenomena 


st all similar to those j resented in the last star examined. Fig 
30 shows the light curve of $ Lyne. which when at its lowest 
brightness it a 4t magnitude star, ana at its greatest brightness u 
a 34 magnitude star the changes going through one magnitude 
In this scale you see that the changes are run through in a period 
of thirteen days h rum the period of the greatest obscuration of 



light, in nearly three da>s we get Ip the highest luminosity then 
,t the sixth day we get to whrt is called a secondary minimum, 
. t the light has gone down a bit, bat not so much as it had done 
at the beginning of this light cycle, then it goes up again < 
that on the tenth day we get a maximum of light such as s 
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thirteenth day, or thereabout*, we get to toother minimum and minimum the spectrum of B Lyra (3) become* more hke that of 
then the cycle begun again Associated with theee change* we Rigel (4) the differences at these time* being mainly m the 
haw considerable change* in the spectrum We have been intensities of the bnes The photograph of the sp ec trum about 
fortunate enough to get a spectrum of thk marvellous star for the time of second maximum (3) show* that there are two spectra 
every day included in this period of change, ahhoogfa of course displaced with respect to each other The spectrum displaced 

the photograph* have not been taken in a penod of thirteen to the less refrangible ode is shown to resemble that of Rigel, 

days r in ten periods of thirteen day*, but by knowing this while that displaced to the more refrangible side cloudy re 

ptnod we have been able to place the different photograph* semble* Bellatm I do not profess for one moment to imagine 

that all the condition* of variability in that 

■ star have been thoroughly explained, but 

we know enough tossy that it is something 
quite different from the condition which 
obtains in such a star as Algol Also, 
from the feet that we are dealing with stars 
like those in Onon we know that we have 
to do with more or less condensed bodies 
bodies not so condensed as the sun is, but 
still ccndenscd enough to be called stars 
without fear of making any great mistake 
But m this class of condensed bodies 
we have only really touched one part of 
the subject because if that condition holds 
for bodies which are condensed it will not 
have held good for them and for others 
when they were less condensed than they 
are now How then can we explain the 
variability of uncondensed ssrarms ? Fig 
ja shows this 

Here we are dealing with two swarms 
so sparse that they may be almost con 
side red as nebulse and wi will suppose 
that round the denser and larger one a 
smaller (ne is moving in the orbit repre 
sinted on the diagram You will see that 
for a considerable part of the orbit the 
smaller swarm can perform its movement 
al ng the orbit without any chance of 
running up against any of the constituents 
of the greater swarm but when that little 
swarm has got to go round what is called 
the penastron I e the region nearest the 
centre of gravity which is occupied by the 
densest portion of the primary swarm it 
is impossible that it can get through with 
ut a considerable number of collisions 


iio 3» Csum ofvsnsbdityiauncoadtntsdsworn* 

together som to see exactly what happens We get bnght lines 
and dark lines, and bright lines changing their places , but the 
main point we have been able to make out so for 11 that we are 
dealing with two stars very much like a number of stars that we 
see in the constellation of Onon In Fig 31 we have photo 
graphs of the spectra of two of the start m the constellation 
if Onon, and associated with them three photographs of 
the spectrum of B Lyne, from the change in the position and 
coincidence of these Imcs we are able to make out that the 


between its own constituents and the con 
stituents of the majonty (I am not talking 
politics) What will happen? You will 
get light and heat produced, forming a variable star which 
will give the greatest amount of light when those two swarms are 
closest together, and the least amount of light when they are 
furthest apart 

You can imagine also that, instead of dealing with a highly 
elliptic orbit such as imagined m Fig 3a, we may have one 
in which the mam mass is very much nearer the centre of the 
orbit of the smallest swarm, that orbit being much mete 
circular than in the former case There you will get a chance 



>10 J3 - Spectrum of * Csti (Picturing). 


variability of $ Lyras is produced by the revolution round each of a greater number of collisions m one part of the orbit than 

other of two stars like certain stars in the constellation of in another, but there will not be anything like to great a 

Onon and that part of the light is probably cut off by some kind di ffer ence between the numbtt of collisions at the two ends of 

of ecbpte, also that a certain amount of light which writes the major axis of the orbit as there would have been in the first 

out for us thsse bnght lines is produced at a certain part of the cdse supposed In that way, therefore, we can explain the 

light curve The photographs show that about the time of vmabsHty of these uncondoned swarms, and not only the 

principal nuannum, the darkline spectrum of 0 Lyra (2) is very vaaahihty, but a very coaademUe difference in the time of the 

Sipillsi'to that of BeDatnx (1), while about the time of secondary cycle occiqned by the change* and m the intensity of the greatest 
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» 1888 that when . 


i any in di ca ti o n * of it 


such a* that depicted on the diagram, 
luminosity we should get bright line*, and in all probability 
bright hnes of hydrogen, visible in their spectra It so hap 
pened that shortly after thu prediction was made—and when a 
man of science predict* he doe* it chiefly not for the take of 
influencing other*, but to point out where the path of truth 
really lie*—I, in common with many other student* in this 
country, received from Prof Pickering a photograph of the spec 
trum of that moat wonderful of all variable stars, commonly called 
Mira, or the marvellous star (Fig 33) We knew liefore we re 
caved the photograph what its spectrum would in all probability 
be, but the interesting point wa* to see whether or not there were 
any bright lines in it You see there 1* an obvious bright line at 
that part of the spectrum which represent* the wave length of 
one of the hydrogen line*, there is another where the wave 
length of another hydrogen line 1* represented, and there is 
another very obvious bright hne in another part of the spectrum 
ho that thu photograph entirely justifies the prediction that had 
been mode with regard to thn class of stars And so well is 
that now recognised that, quite independent of the raeteontic 
hypothesis, one of the most characteristic features of this class 
of stars u acknowledged to be the appearance at the top of the 
light curve—at the moment of the greateit giving out of light the 
bnght lines of hydrogen and possibly of other substances in the 
spectrum forty old variables of this class show bnght lines 
and twenty new vanables have been detected by the appcarencc 
of bright lines, 1 e bnght lines lieing seen in them suggested 
that they were variable and a further inquiry into the old records 
showed that undoubtedly their light had varied 

J Norman Lockybk 
(To be continued ) 


'T'llh. summer meeting of the Institution of Nayal Architect* 
has been held this year m Pans and has proved one of the 

-isful gatherings of the kind it has- 1 -- 1 

ittend It had ' 


e time post 1 
1 formed, con 


d become known amongst mem ben for 
iai a very strong Reception Committee had 
isbng of many french gentlemen, 


both in the scientific and naval world A large part of the week 
devoted to the meeting was given up to purely pleasure excur 
•wms and entertainments Of these it is not within our province 
to speak, but it would be ungracious on the part of any English 
journal, dealing with the meeting in any way, not to say a word 
in recognition of the generous hospitality so lavishly displayed 
by all those connected with the organisation of the programme 
in f ranee 

There were three sittings for the reading and discussion of 
papers, lord Brassey, the President of the Institution, taking 
the chair on each occasion Memliers assembled for the first 
time in the new amphitheatre of the Sorbonne, which had been 
kindly placed at the disposal of the 1 xecutive by the Rector of 
the University of Parts, M Octave Crdaxd Vice Admiral 
Charles Duperrd, President of the Reception Committee 
welcomed the members, and Lord Brassey responded in a brief 
address 

The following u a list of the papers set down for reading and 
discussion on the programme 

“The Amplitude of Rolling on s Non Synchronous Wave, 
by Emile Bertui, Direct ear des Construction* Navale*, and 
Dtrecteur de l’Ecola 4 * Application Maritime 
“ On Wood and Copper Sheathing for Steel Ships,” by Sir 
William White, Director of Naval Construction, and Assistant 
Controller of the Navy 
“The M G Metre," by Archibald Denny 
“ On the utility of making (he calculation of the total external 
volume of dupe, and of drawing out the complete scale of 
solidity, from the triple pout of view of tonnage laws, stability 
' d hne," by V Daymard, Engineer in Chief of the 
pue Gdndrue TransaUanttque 

Steamers," by B Martell, Chief 

—_,___of deferent Systems,” by fVrre 

Sj^amfr,^ Engineer in Chief of the-Forge* et Chantier* de la 
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“ On the Cost of Warships," by Francis Elgar 
“ On some necessary conditions for resisting intense firing in 
water tube boilers, by Augustin Nonasnd 
“ On the NicUuiae Boiler by Marie Robinson 
M Benin’s paper, which was the first to be read, treated a 
highly technical subject from a strictly mathematical pout of 
view The author pointed out that perfect synchronism between 
the period of rolling and of the wave is practically a purely 
theoretical case He referred to the latest calculations made 
which bear upon a large number of particular rases, and also to 
the principle of the graphic method, which has been previously 
described, and which i* a simple extension of the method 
employed to determine the amplitude of rolling on a synchronous 
swell The subject is one of extreme interest, but we bar we 
must refer those of our readers who are not acquainted with it to 
the published paper m the volume of the “ Transactions " of the 
Institution It would be impossible to give an abstract of M 
BerUn s mathematic* or, indeed, to make the matter clear with 
out the diagram* which accompanied the paper One remit 
however, which may be quoted, is that M Bertin confirms the 
facts brought out by Sir William White as to the great increase 
of efficiency of bilge keels in large as compared with small ship* 
This, ss our readers are tware, came somewhat a* a surprise to 
those engaged in these matters M Bertin states “ We find 
therefore, In bilge keels a more powerful method of checking 
heavy rolling than has been foreseen In a different condition 
of things, free liquid provides a more rapid means of extinguish 
mg small rolls than could have been foreseen from any calcubt 
tion* founded on the known properties of liquids M Bertin 
Mates that the question upon which he treat* is one that cannot 
be solved by calculation , accurate observations made at sea are 
the necessary complement of aH -the theoretical researches and 
experimental study made m port 

Sir William White opened the discussion on this paper It will 
he remembered that at the spring meeting of the Institution 
the Director of Naval Construction was unable to be present, 
owing to a very severe illness In spite of this, a paper which 
he had written on the subject now under consideration was read 
in his absence His reappearance at the meetings was the 
occasion of a very general outburst of enthuaasm on the part 
of the members present, for no one is more popular, and indeed 
few have done more for the Institution, than Sir William White 
Sir William pointed out that for mathematical purposes it was 
necessary to make assumptions which could be corrected by and 
applied to practical work **Ho paid a handsome compliment to 
the author by coupling his name with that of the late Mr 
hroude 

The next paper read was Sir William White s own contnbu 
tion on sheathed ships This, as the author pointed out, was a 
direct contrast to the paper last read, being of a simply practical 
nature As is well known, the purpose for which steel vessels 
of war are sheathed with wood, is m order that they may be 
coppered and their bottoms may thus be preserved from finding 
It is needless to say that the wooden planking is applied as a 
mums of preventing (galvanic action between the copper and 
steel In order to effect this, it is necessary that the planking 
should be water tight for sea water, in contact both with the 
copper and the steel skin would set up galvanic action It may 
be ststed, however in passing, that if the sea water is not in 
circulation, the galvanic action will not be intense or continuous, 
which is a fact that might be anticipated In order tomake the 
planking .voter tight, it was originally thodght necessary that a 
double skin should he ased, and very elaborate precautions were 
taken in regard to fastening*. Sir William White, then Mr 


White, e 

necessary, and that with proper care a single skin coukf be made 
to answer the purpose required In this be was opposed by a 
large number of eminent authorities, but having the courage of 
his convictions, he introduced the new system into Her Majesty s 
Navy The remit has justified his anticipation*, for after 
several years experience the hulls of ships thus sheathed have 
not been found to suffer 

Mr Archibald Denny s paper described a small instrument he 
ha* invented by which the metacentnc height of a vessel can be 
ascertained It is intended for die use of captains of ships, so 
that they may ascertain the stability of their vessels under 
vanous conditions of load and trim The instrument is simply a 
spin! level pivoted at one end and adjusted at the other, by 
mans of a micrometer screw Thu combined with a dia 
gram gives the value M O The method of using the mstru 
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mc.nl ik given in dct-ul in the paper, and u made clear by mean* 
if diagram* 

W Dayman! ♦ paper was of a commercial rather than a 
scientific interest We all recogw*e that our tonnage laws are 
ui anatom Unfortunately they have become so interwoven 
with our commercial system, that it would require nothing 
cv. than a revolution to reduce them to a common tense 
standard M Dayraard commands our admiration by 
courageous attempt but as was shown during the ditcuit 
the new laws he proposes, however unexceptionable from a 
scientific standpoint would introduce undesirable features As 
indicated by the title, he propose* to take the whole external 
volume of a ship in estimating her tonnage and load line as 
well as stability Thu seems reasonable, but as an illustration 
of the undesirability of such a law, it may be pointed out that 
the tendency of the ship designer working for commercial ends, 
as all designers of mercantile vessels must do, would be to 
stint engine accommodation to the manifest danger and dis 
comfort of the engineering staff The subject, is, however, 
one which we need not pursue 

Mr Martell s contribution was one full of information and 
nktruction to the designer of light draught vessels Its value 
consisted chiefly in the thirteen plates of illustration containing 
details of construction of a large number of vessels designed 
for shallow svater navigation The descriptions which accom 
panted the illustrations were also of great practical information 

M Sigsudv s paper, on coupling boilers of different systems, 
was a brief but instructive contribution 1 he introduction of 
the water tube boiler, which may be said now to be complete in 
the case of small and exceedingly fast war vessels appears likely 
to make headway even in craft not of this special description 
The svater tube boiler is however something new and the 


e that caution should be observed when risks have 
run By the system advocated by M bigaudy, the risk is re 
duced to the smallest dimensions In a tug boat built by his 
Company, an ordinary return tube marine boiler is combined with 
wo water tube boilers The engineers of the vessel have there 
fore a steam generator at their disposal which they thoroughly 
understand, and which is sufficient to suppl> steam to drive the 
boat at moderate speed Should the water tube Ixnlers fail, 
therefore, they would not be left helpless One advantage of the 
water tube boilers is that steam can be raised very quickly, and 
this is a very desirable feature in a tug which has at times to be 
used in cans of emergency The time occupied upon two trials 
n raising steam was respectively 22 and 23 minutes The con 
sumption of fuel was 1 78 lbs per horse power per hour, which, 
it ntred hardly be said, is a very satisfactory result No trouble 
ha* been found since the tug has been used to arise from 
combination of the two systems of boilers In the discuss 
which followed the reading of this paper, Mr V arrow stated that 
a similar system has been adopted by the Dutch Government in 
some cruisers they are having built These vessels are naturally 
of much larger sue than the tug boat described by M Sigaudy 
and their trials will be looked forward to with considerable in 
lerest by the naval world 

Dr Elgar’s paper, on the cost of war ships constituted a new 
departure in the annals of the Institution It has generally been 
considered, if not expressly stated, that financial questions are 
tabooed by the Institution In the case of Government vessels 
doubtless more latitude should be allowed, but many event it 1* a 
difficult thing to exclude money consideration* from discussions 
on subjects which have a commercial bans After all, ships 
are built to earn money, and even the designer of war ships has 
to keep the question of cost incessantly before him It would be 
usetesa, for instance, suggesting a new form of manne engine, 
however perfect from a scientific point of view or economical m 
its working, if its first cost were to be prohibitive In the dis 
cession which followed the reading of the paper, views similar 
o these were expressed by prominent members of the Institution, 
and it is probable that more latitude will be given for the future 
in this respect >or our own part, it will be impoesible to 
aostract, in anything like reasonable space, the vast quantities of 
figures given by the author toe paper His analysis of toe 
subject sms very complete, ana ft m*y be stated, briefly, led to 
the happy conclusion that dockyard built war vessels are costing 
leas 1 Han they did of old, relatively to the work put into them 
It may be Mated, although Dr Elgar foiled to point the foot out 
in hi* paper, that this happy state of sflfein is largely due to the 
good won he htmaelf did when Director of Dockyards 
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The font two papers of the meeting were on the subject of the 
hour, water tube boilers. M Normand, the well known builder 
of torpedo boats at Havre, and one of the most scientific and 
best informed marine engineers of the day, gave a very valuable 
analysis of the points which should be observed in designing a 
water tube boiler Naturally, circulation occupied his chief 
attention, and it may be said briefly that if sufficient activity of 
circulation of water and steam in the boiler can be maintained, 
that boiler is likely to be an efficient steam generator How to 
obtain such circulation 11 a complex and disputed question, and 
here we find our own great authority on the subject, Mr 
Thomycreft at issue with the author of the paper Mr Thorny* 
croft, as is welt known is a strong advocate of above water du 
charge into the steam drum M Normand, on the other hand, 
upholds “drowned tubes The subject is a large one, for too huge 
for discussion in a report of this nature To us it appears that 
M Normand is not warranted in all the assumptions upon which 
he bases his conclusion and further it may be said that Mr 
Thomycrnft has experimental data on his side in maintaining 
that the circulation of water is more active with above water 
discharge than with drowned tubes Whether with the latter the 
circulation is sufficiently active for all practical purposes is of 
course anrthur matter the bearing of which it remains for 
practical experience to prove For, like the problem M 
Berlin attacked in his paper it is not solvable by theoretical 
analysis 

Mr Mark Rohmson m his paper, described a very promising 
form of water tube boiler which lias been introduced in I ranee 
by M Niclausse the inventor Without illustrations it would 
be utterly impossible to make the design clear, but it may be 
said that the principle followed is that of the Held tube, in 
which circulation is promoted by means ot a pipe inside and 
coaxial with the heating tube ( unously enough, however, 
the tubes in the Niclausse boiler are horizontal, or approxi 
mately horizontal v that the circulation is maintained in the 
“header which is divided by a diaphragm the difference be 
tween the specific gravities of the water, or water and steam, 
contained on each side of the diaphragm causing the movement 
of the water This boiler appears to be one of great promise 
amongst water tul e boiler* m situations where the highest 
evaporative efficiency is not required It is however, in these 
positions that the ordinary return tube boiler is strongest 
Whether it will be supplanted by a water tuhe boiler remains 
to be seen but should such be the case, the Niclausse toiler 
hoi the snpcarance of being a formidable competitor 

No account of the Pans meeting would be complete without 
reference being made to the beautiful senes of photographs 
shown by M Bert in in illustration of the movements of ship* in 
a sea wave These photographs were taken by the method 
devised by M Warey, to which reference has already been 
made in these columns A dozen or more different views are 
given of a ship during its jiassoge through a wave and the 
whole movement can thus be fixed and analysed The value of 
such data to the naval architect is, of course, immense In 
connection with these photographs, which were shown on the 
screen there were also exhibited some very beautiful projections, 
of photographs in colours These were shown by M Charles 
Comte, one of M Marey s assistants The subject is one which 
has been attracting attention of late, ind has been referred to 
elsewhere in these columns 


T N response to several requests from both teachers and students. 
1 for suggestions as to problems that can be taken np in 
jffiysical laboratories, Prof Cleveland Abbe (pres the following 


eveland Abbe gives 
w Mtttorologtw fettt 
to Prof C F Marvi 


-if subjects, m the A merman 

The initialled subjects are due 

Subjects 1 ox Expbbimkniai Investigation 
(l) The internal sensitiveness of thermometers, or the length 
of time required to bring the top of toe thermome te r column to 
toe proper reading when the, external surface of bulb and stem is 
kept at a constant temperature below, or above, some tubal 
temperature 

( 4 ) The influence of the wind on the pressure within a room, 
or other closed space containing a barometer 
(3) The influence of the condition of any surface (as to 
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chemical nature, cleanness, and dust) upon the deposition of 
dew and the determination of the dew point 

(4) The behaviour of the wet bulb thermometer, when covered 
with water, m an atmosphere of water vapour and of ice vapour 

(5) The influence of radiant heat on wet bulbs covered with 
ice or water 

(6) The increase of the reading of the wet bulb thermometer 
due to any compression that may result from the formati in of 
the ice film on the muslin covering its dependence on the 
muslin rather than on the ice 

(7) The determination of the tension of water vapour and ice 
vapour at and below freezing 

(8) The rate of diffusion of ice vapour as distinguished fr >m 
aqueous vapour, and also the rates of evaporation from ice and 
water at the same temperature 

(9) The condensation of vapour in a region free from sihd 
nuclei, and after the temperature his been reduced to or below 
the point of saturation so that the vapour is in a state of unstable 
equilibrium 

(10) The change that can he prxluced in the pressure and 
temperature of a confined volume if duit Jrtt ‘dry saturated 
steam or other vapour by the introduction of dust particles 
having various chemical and physical properties This is the 
secret of tht action of the ‘ cloud engine* of Montgomery J 

(11) Invention of improved and practical methods of obtaining 
the moisture contents of the air—cs|iecially at low temperatures 

(ta) Invention of recording thermometers barometers and 
hygr imetera adapted liy their ac urary their extreme lightness 
ana the quickness with which they respond to atmospheric 
changes, to be earned up by ball > ns anil by kites in lnvesiiga 
lions into the condition if the higher atmosphere —C I M 

(13) The development and perfecting of the art of c instructing 
and flying kites with a view of rendering this practically applicable 
tn investigations of the condition of the atmosphere at moderate | 
elevations —C h M 

(14) Invention of improved and practical devices fir the 
registration of sunshine and cloudiness liolh day and night 

(15) Invention of devices recording exactly the beginnings and I 
endings, amounts and rates of [ recipit ition ice C I M 

(16) Explanation if the formati n f lee needles in gravelly , 

soil and dcterminati in of the amount of htat a 1 1 moisture | 
retained at the earth s surface b) this f relation | 

(17) Explanation of the < rigin f the hoik w tubes m the ice 
needles and the similar hdlow tubes m snow crystals and ihe 
analogous holes in hailstones 

(18) The connection lietween atmisphenc conditions and the 
formation of snow crystals of different shapes and sizes 

(19) The radiating and conducting J iwers of layers f sn iw 
freshly fallen or old and granulated 

(ao) The radiation and alworntu n f heat by dustlcss dry 
air and also by ordinary atmosjihcric air containing dust and 
vapour or tee particles 

(at) Investigation of the formula f 11 computing the vel icity j 
and the pressure of the wind from van ms forms of anem imeters ' 
especially the whirling the pressure and the suction aml mo 
meters 

(аа) Invention of the mist convenient and cheapest form , 

of nephoscope for determining either direction or velocity or > 
both these elements of the motion of the clouds. / 

(*3) Investigation of the correction to he made to the record 
of the ordinary cylindrical rain and snow gauge for the effect of 
the wind in drifting the nun and especially the snow 

(24) Study of the temperature of the soil at different depths 
from the surface layer down to three feet and under different 
conditions, aa to moisture content sunshine, and wind 

(aS) Invention of better methods of determining at any moment 
the temperature and moisture at any depth in the soil 

(аб) Determination of the quantity of water evaporated from 
natural surfaces, especially ocean water ice or snow, fresh water 
and forests or cultivated fields and its relation to humidity, 
temperature, and wind 

(ay) Improvements in the actmometer and a series of deter 
mutations of the amounts of heat received at any point, both 
from the inn directly and from the clouds and the atmosphere try 
reflection or radiation 

(a8) Observations of the polar uatidn and the intensity of blue 
sky light and comparison with optical theories 


(29) Instrumental n ith ds for recording some f the various 
chemical effects directly j r xluced by solar radian n and which 
ore of special importance in the growth of plants the deoomposi 
tton of the soil and the purification of water 

(30) A senes of detem inatinns or, still better a continuous 
record of the annuitant us differences of electric potential 
between the earth s surface and several points in the free 
atmosphere, one hun Irtd feet apart, vertically mendionall), 
and prime vertical!) 

(ji) A similar series f r several points beneith the earths 
surface as to their electr magnetic c mdition and a correlation 
of the distribution of clctlne t nditions with the electric currents 
in the air and the earth 

(32) A study of the scintillation < f the stars and its relation 
to atmospheric conditions 

(33) A study of the apparent acoustic opsu ity of the atmosphere 
at certain places ami times 

(34) An explanati >n of the s unds attending large aerolites, 
and an explanation as to what ma) be learned thcrefrvm regard 
mg the upper almos|>here an I m regard lo the improvement of 
fog signals 

(35) A study of the fi rmati n of halos parhelia and cor na 
by the action of snow crystals ami water drips on sunlight 

(36) Investigation of the first step in the nroeessof convectu n 
as it oceurs in the free atmosphere by which small currents of 
warm air ruing as slender rolls and whirls mix with the cooler 
air and are broken up within a few feet of the earth s surface 

a determination of the limit at which suth convcition liecomes 
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(37) A study of the larger eonveetim currents thur relati m 
the horizontal motion the extent to which they ret trd and 
accelerate the motions or increase on 1 decrease the pressures in 
the upper and 1 wer strati 


THb 'sFNSES Ob INSECT S* 

Q t the five rdinary senses recognised in ourselves uul most 
v 7 higher animals insects have, beyond all doubt the sense 
of sight an 1 there can be as little question that they possess the 
senses cf touih taste smell and hearing \ et save perhaps 
that 1 f touch none jf these senses as possessed by insects can 
be strictly C impared with our own while there is the best I f 
evidence that insects p issess other senses which wt do not iml 
that they have sense oqruis with which we haven netoompare 
He who tries to comprehend the mechanism of our own stnscs 
the manner in which the subtler sensations are conveyed t > the 
brain will realise how little we know thereof after all that has 
been written It is not to lie wondered at therefore that authors 
should differ as to the nature of many of the sense organs of 
insects or that there sh mid be little or no absolute knowledge 
of the manner in which the senses act upon them Tht srlution 
of psychical problems may never indeed be ibtauied s 
infinitely minute are the ultimate atoms of matter and those 
who have Liven mist attentun to the subject must echo the 
sentiment of Lubbock that tht principal impression which the 
more recent works on the intelligence and senses of animals 
leave on the mind is that we know very little indeed, m tht 
subject We can but empirically observe and experiment and 
draw conclusions from well attested results 

Sight —Taking first the sense of sight, much has been written 
as to Ihe picture which the compound eye of insects produces 
upon the brain or upon the nerve centres Most inset ts which 
undergo complete metami rphoses possess in their adolescent 
states simple eyes or ocelli ind sometimes groups of them of 
varying size and m varying situations It is dnhcult if not 
impossible, to demonstrate experimentally their efficiency as 
organs of sight the probabilities are that they give but the 
faintest impressions, but Hhcrwise act as do our own The fact 
that they are possessed only by lame which are exposed more < r 
less fully to the light while those larve which are endophytous 
or otherwise hidden from light generally lack them is in itself 
proof that they perform the ordinary functions of sight however 
tow m degree In the imago state the great majority of insects 
have their simple eyes in addition to the compound eyes In 
many cases, however the former are more or less covered with 
vestiture, which is another evidence that their function is of a low 
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ider, and lends vmght to the view that they are useful chiefly for In short, this u the one sense which, in lU manifestations, may 
near vision and w dark pbuxs. The compound eye* are prominent be conceded to resemble our own Yet it is evidently more 
uid adjustable in proportion as they are of service to the species, as | specialised in the maxillary and labial palps and the tongue than 

T—Velyhttle can be 

_.e sense of taste in u_ _ 

ence may be confidently predicated from the 
acute discrimination which most monopha 
eons species exercise in the choice of their 
food, and its location may be assumed to be 
the mouth or some of the special trophial 
organs which have no counterpart among 
vertebrates Indeed, certain pits in the 
e pi pharynx of many mandibntate insects and 
in the lignla and the maxillae of bees and 
wasps are conceded by the authorities to be 
gustatory 

Smell —That insects possess the power of 
smell is a matter of common observation, 
and has been experimentally proved The 
many experiments of I ubbock upon ants left 
no doubt in his mind that the sense of smell 
is highly developed in them Indeed, it is 
the acuteness of the sense of smell which 
attracts many insects so unerringly to given 
objects, and which has led many persons tc 

believe them sham sighted Mo-‘ L - 

mnumerable glands and special < 

secreting odours furnish the strongi- 

proof of the same fact Some of these, of 
which the osmatenum in Papdiorud laxve 
ind the evcrsible glands in Parorgyia are 
conspicuous examples are intended for pro 
tection against mimical insects or other 
animals , while others, possessed by one only 
of the sexes are obviously intended to please 
> ' r attract A notxble development of this 
kind is seen m the large gland on the 
hind legs of the males of some species 
the glxnd being a modification of the tibia 
" abortion of the tarsus, as in the 
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ahdomraal appeid-iges f 




(after W dl 

?crla (after Packard^ 
lit ey apparatus of Met 
_ 1 same (after Graber) 
l« showing tympanum i uditory nerv 
atlc of same an well as muscle of 


1 Sensory Orga 

diagrammatic seuio . „ _ 

small Mtlolmtha (after 

Chrysopila ( email pit on .. ... _ 

of sens ry cir of in»ecl (after Miall and lleiny) 
fore III 1 of thie locuat # diagramr ‘ 

anoar one of f dnprenus seen Ir m l_ . 

a id pen 1 g id doe ne mi i 
ruber) All very gre tly emargeo 

witness those of the common h rase fly and of the Libellulid-c or 
dragon flies It isobvi ms from the structure of these compound 
eyes that impressions through them must lx. 
very different from those received through 
cur own, and in point cf fart the experi 
mental researches cf Mick son Plateau Ttcke 
and Lcmmcrmxnn lanknth 1 xner anti 
Viallanes have practically established the fact 
hat while insects are shortsighted and per 
eivc stationary objects imperfectly, yet their 
compound eyes are better fitted than the 
vertebrate eye for apprehending objects set 
in relief or in motion and are likewise 
keenly sensitive to colour 
So fur os experiments hav eg ne theyshow 
that insects have x keen colour sense though 
here again their sensations tf colour are 
different from those produced upon us 
Thus, as Lubbock has shown ants arc very 
sensitive to the ultra violet ra)s of the spec 
tram which we cannot perceive, though he 
wa* led to conclude that to the ant the 
genera) aspect of nature is presented in an 
aspect very different from that in which it 
appears to us In reference to bees the 
experiments of the same author prove clearly 
that they have this sense of colour highly 
developed as indeed might be expected 
when we consider the part they have played 
in the development of flowers Whilo these 
experiments setm to show that bine is the 
bee’s fawMnte colour, this does not accord 
with AlJErt Muller’s experience m nature, 
nor with the general experience of atoarans 
who, if asked would very generally agree 
that bees show a preference for white Bowers 
Tmtk —The sense of touch is supposed 
to reside chiefly in the antennae or feelers, 
though it requires but the simplest observa 
tun to show that wuh soft bodied insects the sense resides in 
any portion of the body, very much as it does in other animals 
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a —Sftiecry Organa in It 
■muter (after Smith) s 
in Vespa (after Hauser) 


etw ry pits on antennm of young wingless Athu tem 
nell u May beetle (after Houser) c organ of well 
organa of Ttrmei Jlmi/et m tibial auditory organ 

. —»— —-, i sensory pits of tarsus (after Stokes) a organ of taste m maxilla 

of mUtmru (after WiH) r organ of taste in bbtum of snaeIntact (after Will), o 
organ of smell in CaloMenus (after Hauer) H. seneory plloae depressions on Ubta of Tenet 
(after Stokes) 1 terminal portion of antenna of Mrrmtem ntgtntiu e cork-shaped organs 
t outer vac t tube a posterior chamber after I ubbock) x, kmguudinal section through 
portion of aagdltun otantenna of werker bee shown* sensory bun and supposed olfactory 
organs (aftciCtMsbm) All very greatly enlarged 

European# iectus (L) and our own H Uknnst (Stretch ) The 
possession of odonfe rout 'glands, in other words, implies the poe 
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lemn of olfactory orgaru Yet there H among insects no one 
specialised oUactory organ u among vertebrate* , for while there 
1* conclusive proof that this sense rests in the antenna: with many 
insects, especially among Leptdoptera, there is good evidence 
that m some Hymenoptera it is localised in an ampulla at the base 
of the tongue, while Gmber gives reasons for believing that in 
certain Orthoptera (Blattidse) it is located in the anal cerci and 
thejpalpi 

Bearing — In regard to the sense of hearing, the most casual 
experimentation will show (and general experience confirms it) 
that most insects, while keenly alive to the slightest movements 
or vibrations, are for the most part deaf to tne sounds which 
affect ns That they have a sense of sound is equally certain 
but its range is very different from ours A sensitive flame 
arranged for Lubbock by the late Prof 1 yndall, gave no response 
from ants, and a sensitise microphone, arranged for him by Prof 
Bell, gave record of no other sound than the patter of feet m 
walking But the most sensitive tests we can experiment-lily 
apply may be, and doubtless arc, too gross to adjust themselves 
to the finer sensibilities of such minute, active, and nervous 
creatures There can be no question that insects not only pro 
duce sounds, but receive tne impression of sounds entirely 
beyond our own range of perceptir n or as Lubbock puts it 
that “ we can no more form an idea of than wc should hnve 
been able to conceive red or green if 
the human race hud been blind The 
human ear is sensitive to vibrations 
reaching at the outside to 38 000 in & 
second The sensation of red is pro 
duced when 470 millions of millions of 
vibrations enter the eye in a similar 
time , but between these two numbers 
vibrations produce on us only the sen 
salion of heat We have no especial 
organ of senae adapted to them ' It 
is quite certain that ants do make 
sounds and the sound producing oieans 
on some of the abdominal joints have 
been carefully descnlied The fact that 
so many insects have the power of pro 
ducing sounds that are even audit 1 t 
is the best evidence that they 


Special Seme ami Sente Organ* — 

While from what has preceded it is 
somewhat difficult to compare the more 
obvious senses possessed by insects with 
our own, except perhaps in the sense 
of touch, it is, I repeat, just as obvious 
to the careful student of insect life that »it 
they possess special senses which it is ~ 
difficult for us to comprehend. The 
sense of direction, for instance, is 
very marked ui the social Hymenoptera which we have been 
conndenng and in this respect insects remind us of many 
of the lower vertebrates which have thii sense much more 
strongly developed than we have Indeed, they manifest more 
especially what has been referred to m man as a sixth sense 
vu a certain Intuition which is essentially psychical, and which 
undoubtedly serves and acts to the advantage of the species as 
folly, perhaps, as any of the other sense* Lubbock demon 
strutea that an ant will recognise ont of its own colony from 
among the individuals ofknother colony of the same species , and 
when we consider that the members or a colony number at times, 
not thousands, hut hundreds of thousands, this remarkable power 
will be folly appreciated 

The^neube r Termites are bhnri^and can have no sense ofbjjbt 

mine buildings, and pulverise various parts of elaborate forntture 
without once gnawiqg through to the surface , and those species 
which use day, willfiU up their burrowing* to strengthen the 
supports of structures which might otherwise fid! and injure the 
insect* or betray their work The bat in a lighted loom, though 
hUaded as to sight, wilt fly in all directions with such swiftness 
—1 --•= '<-• > certainty of avovdscg ccqpussk*. or contact, that 



-All greatly enlarged 


Its feeling at a distance is practveaSy irt _ 

Telepathy —But howeverdifficultltmay be to define this intuitive 
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sense which, while apparently comtaouig some of the other acmes, 
has many attributes peculiar to itself, ana however difficult it may 
be for os to analyse the remarkable sente of direction there can be 
no doubt that many insects possess the power of communicating 
at a distance, of which we can form some conception by what is 
known as telepathy in man Thu power would seem to depend 
neither upon scent nor upon hearing in the ordinary under 
standing of these senses but rather on certain subtle vibrations 
as difficult for us to comprehend as is the exact nature of elec 
tncity The fact that men can telegraphically transmit sound 
almost instantaneously nr und the globe, and that bis venr 
speech may be telephomcally transmitted as quickly as uttered, 
for thousands of miles may suggest something of this subtle 
power, even though it furnish no explanation thereof 

Hu. power of sembhng amongst certain moths, for instance, 
especially those of the family Bombycid i, is well known to 
entomologists, and many remarkable instances ere recorded I 
am tempted to put on rtord for the first time an individual 
experience which venr well illustrates this power, as on a number 
of occasions when I have narrated it most persons not fiumliar 
with the general facts have deemed it remarkable In 1863 I 
obtained from the then Commissioner of Agriculture, Colonel 
Capron, eggs of Sanaa cynthui the Ailanthus silkworm of Japan 
which hadbeen recently mlr > luced by him I was living in 



Chicago at the time and in my garden there grew two Ailanthus 
trees, which were the cause of my sending for the aforesaid eggs 
I laid every reason to believe that there were no other eggs of 
this species received in any jart of the country within hundreds of 
miles around It seemed a good opportunity to test the power 
of this sembhng and after rearing a number of Ian* I carefully 
watched for the appearance of the first moths from the cocoons 
I kept the first moths separate and confining a virgin female in 
an improvised wicker cage out of doors on one of the Ailanthus 
trees On the some evening I took a male to another part of the 
city, and let him loose having previously tied a silk thread 
around the base of the abdomen to insure identification The 
distance between the captive female and the released male was 
at least s mile and a half and yet the next morning these two 
individuals were together 

Now, in (be moths of this family the male antenna: are 
elaborately pectinate, the pectinations broad and each branch 
minutely hairy (see Tig 5 a) These feelers vibrate incessantly 
while m the female, in which the feelers are less complex, then 
is a similar movement connected with an intense vibration of the 
whole body and of the wings There is, therefore, every reason 
to believe that the venae is in some way a vibratory sense, as, 
indeed, at base is true of all senses, ana no one can study the 
wonderfully diversified structure of the antenna, in insects, 
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1 socially in males, as very well exemplified ui some of the 
commoner gnats (sec Fig J,sf, *), without feeling that they have 
lx.cn developed in obedience to, and aa a result of, fome such 
sulitle and intuitive power ax thia of telepathy Fvery minute 
notification of the wonderfully delicate feelers of the male 
mosquito, in all probability, pulsates in response to the piping 
sounds which the female is known to produce, and doubtless 
through considerable distance 

There is every justification for believing that all the subtle 
cosmic forces intuited in the generation ana development of the 



H< 4 \ntiniM of male PheiiR > les with portion of ia> t re ill) * larked 
(original) 


1 CAMBRI1X.B —The Harkness Scholarship in C 
been awarded to Arthur William Rogers, of Christ’s < _ 

Mr J S Gardiner, of Caius College, has been chosen to 
occupy the University’s table at the Naples Zoological Station 
| for six months from October 1 

1 The Ntwall Observer reports that the fine spectroscope 
designed for use with the Newall Telescope is now ready, and 
that the preliminary trials of it have been satisfactory The 
mounting has ken made by the Cambridge Scientific Instrument 
Company, and the optical parts by Mr Brash ear, of Alleghany 
Mr F Darwin Mr W G V Hlis, Prof Ineing, Mr T 
B Wood, Prof M Foster, Mr A FichhoU, Mr A F 
Shipley, Mr ( Warburton, Prof Hughes, Mr P Lake, Mr 
O P I i»her, Mr J Owen, Mr R Menuet, and Mr C B 
Fisher, have ken appointed I xamintrs in the Science and Art 
of Agriculture for the University Diploma The examination 
will be held in July 

Sir David L Stlomons, Bart, his founded, in connection with 
Cams College a Scholarship in F ngineenng rhe hrst award 
| will lie made in October The value of the Scholarship is 
| £40 -v year for three years The Salomons Scholar must become 
a candidate for the Mechanical Sciences Tripos Applications 
for further inf irmition should be madi to the 1 utors of Cams 
| College 


highest arc equally involved in tht production and 1 uildmg up 
of the lowest of organisms, and that the compleving and com 
pounding and specialisation of parts have gone on in every 
possible and conceivable direction, according to the species 
The highly developed and delicate antenna; in the male 
Chironoraus, for instance may he likened to sn external brain, 
its ramifying fibres eorres|»nding to the highly compile eted pro 



cesses that ramify from the nerve cells in the internal bnuns of 
higher animals, and responding in a somewhat similar way to 
external impressions While having no sort of sympathy with 
the foolish notions that the spiritualists proclaim, to edify or 
terrify the gullible and unscientific, I am just as much out of 
sympathy with that class of materialists who refuse to re 
cognise that there may be and are subtle psychical phenomena 
beyond the reach of present experimental methods The one 
class too readily assumes supernatural power to explain 
abnormal phenomena, the other denies the abnormal, because 
it, likewise, m past our limited understanding 
NO 1339, VOL 52J 


, Thi ( onferencc on Ttchnual F duration held at the Society 
of Arts last 1 hursday, resulted in the idoption of the following 

I resolution * lint in the opinion of this meeting it is desirable 
that provision should be made for examination and inspection in 
the subjects of instruction undertaken by technical instruction 
romniitlccs but not at present included in the schemes of the 
I Science and Art IXpartmenl the City and Guilds of I ondon 
Institute and the Socitty of Arts, and that with the object of 
j giving efleet to the same this conference recommends that a 
representative committee fat appointed to draw up a report and 
prejiare recommendations oil the whole Subject 


SCIENTIFIC SERIALS 

I men an /t tonal of Saen e, June The preparation of |ier 
chloric acid and its vpplication to the determination of potassium 
by I> Allxrt hruder ITie difticulty attending the removal 
of the potassium in the ordinary preparation of this aeid from 
potassium chlorate may he overcome by using the sodium salt 
instead The ins luhihty of chloride of sodium in strong 
hydrochloric end with the aid of the acid proof Gooch crucible, 
affords a means for the liberation of the perchloric and and the 
removal of the grevter part of the sodium in one operation 
Sodium chlorate is heated until it gives off oxygen When all 
the possible oxygen has been given off and only the chloride and 
the perchlorate remain the residue is treated with strong hydro 
chloric acid and filtered The perchloric vcid is thus liberated, 
and the sodium pi ccipitatcd as chloride rhe liquid is decanted, 
and undergoes the wme operation again The solution, con 
taming hysli ochloric and perchloric acid* and a small amount of 
sodium chloride is evaporated till the former and is driven off 
and the heavy white fumes of the perchloric acid appear It 
is then ready for potassium determinations, with which the 
small residue of sodium does not interfere 1 he faltering is done 
by means of a Gooch crucible, and the operation requires less 
time and attention than the old process, and is much les* 

| dangerous Mode of growth and development of the grapholiUc 
genus Dtplogtaptn, by R Ruedemann By the possession of 
a pneumatocyst and the arrangement of the reproductive organs 
at the bases of the stipes, the colonial stocks of Dtplograptus 
have a general similarity to those of certain Stp/umofkoree , while 
the chitinous structure of the hydrotheae and gonangta can only 
be referred to the Sertulanans It thus becomes evident that 
the genus IHplograptm, like so many paliroroic fossils, has the 
combined properties of different group*, thus giving valuable 
hints in rejpud to the common ancestors of thole group* —On 
the elevation along the Rocky Mountain range in British 
America si nee the close of the Cretaceous period, by Dr G M 
Dawson In the mountains, the cretaceous rocks have been 
involved in all the flexure, fruiting, and overthrust suffered by 
the Pakozoic, and both m the mountains and foothills these 
rocks are found at all angles up to vertical, and even overturned 
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It u thus difficult to know the amount of elevation of these 
rocks, but about latitude jo* the Lose of the mtaeeoas must 
in several places have considerably exceeded 10,000 feet in 
altitude 

Symont't Monthly Meteorological Magazine, June —The 
principal article deals with rainfall in China, with remarks 
by the editor, based on observations made Grom 1886 93, and 
published in various places by Dr Doberck, of Hong Kong 
The mean annual rainfall is small in the north, and increases 
greatly towards the south In the (,ulf of l’e chj li the fall is 30 
inches, but reaches double that amount in the Delta of the Vang 
Tse Kiang, 58 inches at Hankow, and 68 inches sj. Ningpo In 
Formosa it ranges from 60 to 90 inches, but at Reciting, m the 
north east, it reaches 148 inches The seasonal rainfall is 
shown in tables divided into six distnets Notwithstanding the 
proximity of most of the stations to the sea, the distribution is, 
generally speaking, of that t)pc which prevails over the greater 
part of Asia 

SOCIETIES AND ACADEMIES 

London 

Royal Society, Jammy 24 “ M11 m Metallography of 

Inin ’ Part 1 By 1 homes Vudrcws, 1 KS 

In the course of i research with high microscopical powers 
(including 300, 500, 800, 1200, and upwards to 3000 diameters; 
on the micro crystalline structure of large masses of wrought 
iron, the author observed the following novel metallurgical 
facts — 

When large masses, several tons in weight, of practically | urt 
wrought iron were allowed to slowly cool from a white heat a 
secondary or subcrystallisation of the metallic iron occurred 

1 he normal primary crystals ot the iron, or those which have 
hitherto been regarded as constituting the ultimate structure of 
the metal, were found to enclose 1 sulxrystallme formation con 
dating of very minute, and much smaller, crystals of pure iron 
also belonging to the regular order of crystallisation These 
crystals sometimes manifested the hexagonal form, the pre 
dominant angle being about 120 and often they assumed the 
form of simple cubes The secondary crystals were contained 
within the area of the larger primary irystals 

Typical illustrations of this duplex cry sUllisation found in two 
large iron forgings are given in h igs 1 and 2, and the relative 
dimensions of a number of mdividu tl < rjstals are given in the 

¥he results of twenty measurements of the primary crystals 
and twenty measurements ot the secon Ury crystals taken on each 
forging are given on these Ubles 

The markings of the intcrcrystallmc spaces or junctions of 
the secondary crystals were very clearly defined, but they were 
exceedingly minute 1 he general f imi contour, and relative 
sire of the primary and secondary crystals, as seen in section, 
will be noticed on reference to the accurate tracings, 1 igs 1 and 

2 The linear dimensions of the primary crystals would average 
about o 01 inch, the linear dimensions of the secondary crystals 
averaging about o oot inch 

Judging roughly from the indications of the average micro 
measurements, there would appear to be approximately 
1,000,000,000 of the secondary crystals in a cubic inch of the 
metallic iron 

In the case of both the primary and secondary crystals the pre 
dominant well defined angles of the facets of the crystals hovered 
more or less about the angle of 120’ The majority of the ingle 
readings, made with the goniometer attached to the microscope 
indicating generally a hotagonal structure on form of crystal 
lisabon There were, however, also perfect cubical crystals 
observed 

The observations were made with a Ross first class microscope 
The micro measurements afford an indication of the comparative 
sue of the primary and secondary crystals These measurements 
were carefully taken by a Jackson micrometer, and in some 
noses by a Ramsden screw micrometer, both accurately calibrated 
116th a standard stage micrometer The wrought iron forgings 
on which the observations were made were constituted or 
practically pure hammered wrought iron, the dimensions of the 
mass bang about 10 feet long and about »a inchas square The 
great length of time required for such. Urge masses of iron to 
cool from a white beat appeared to facilitate the production of 
the crystals of the secondary formation 
NO. I339, vbL. 52] 


The retfm utle of this duplex crystallisation has a) parently been 
as follows —*The mass of metallic iron on cooling h uing reached 
the crystallising point at about 74a'C , the periphery or skeletons 
of the larger or primary crystals were then formed As the 
period of cooling was however, very slow, the semi thud or 
viscous metal in the interior of these primary c rystals was on 
finally consolidating, apparently further broken up r -.ubdivided 



into a considerable numlier of smaller crystals, ereloseil within 
the boundary or periphery of the primary crystals 

In the course of further experiments on the (ooling of large 
masses of wrought iron the author has also found, by the use e f 
high power objectives, that the secondary crystals sometimes 
em losed a still more minute forpi of crystals of pure iron of the 
cubical form, which may hence lie regarded as constituting a 
tertiary system of crystallisation m pure metallic iron Ihrse 



experiments therefore indicate that large masses of heated 
wrought iron, on cooling from above the temperature of the 
crystallisation of metallic iron, vix 740* C , ore capable of 
crystallising in three distinct modifications which may tentatively 
be called the primary, secondary, and tertiary system of crystal 
ltsabon w iron, these various crystalline modifications being all, 
however, connected with the regular system of crystallisation 
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le m smaller masses of metallic won, such as rolled rod*, 
plates, or sheets, as these in the coarse if manu&cture rapidly 
cool, and are frequently m a nipul ated during the finishing pro 
cesses at temperatures below the crystallising point of wrought | 
iron (740* C ) ! 

The microscopical examinations were Vade on carefully pee I 
pared and polished samples, etched In nrtnc abd (1 part HNO„ , 
sp gr 1 so, and 49 parts watea), and by theuse of high micro I 
scopical powers (i inch to inch, end other ojectives) The 1 
drawings were accurately made with the camera lucida In each 
observation the etching was prolonged, under constant ob 
serration with lenses, a suitable time to develop the accurate 
structure of the metal I 

June 13—“On the New Gas obtained from Urammte ’ 1 
Fourth Note By J Norman Lockyer, C B..F R b 
Continued experiments on the gases obtained by heating the 
minerals broggente and euxemte m vacuo have revealed the 
presence in the spectrum of an important line in the infra red 
By comparisons with the solar spectrum m the first order grating ! 
spectrum the wave length of the line has been approximately 


(a) Contrariwise, when we are dealing with a known com 
pound gas 1 at the lowest tension we may get the complete 
spectrum of the compound without any trace of its constituents, 
and we may then, by increasing the tewson, gradually brag in 
the lines of the constituents until, when complete dissocia 
tion is finally reached, the spectrum of the compound itself 

dl vforki™j on these lines, the spectrum of the spark at at¬ 
mospheric pressure, passing through the gas, or gases, distilled 
from broggente, has been studied with rtference to the special 
lines C (hydrogen), D„ 667, and 447 

The first result is that all the lines do not vary equally, aa they 
should do if we were dealing with a simple gas 
The second result is that at the lowest tension 667 is re 
latively more brilliant than the other lines, on increasing the 
tension, C and D, considerably increase th«r brilliancy, 667 
relatively and absolutely becoming more feeble, while 447, 
seen easily as a narrow line at low tension, 11 sdmost broadened 
out into invisibility as the tension is increased in some of the 
tubes, or u greatly brightened as well as broadened in others 
(big 1) 
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determined is 7065 There can be little doubt, from the 
observitions which have been made, that this ntw line is 
coincident with a chromospheric line which occurs in Young s 
list, having a 
on Rowland’s 
It follows tl 

chromospheric lines in Young’s list which have a frequency of 
100 have now been recorded in the spectre of the new gas or 
gases obtained from minerals by the distillition method 
These are as follows — 


frequency of 100, and of which the wave length 
scale is stated to be 7065 5 

lierefore that, besides the hydrocen Unci all three 


7065 5, 
587 5 98 
447 » 8 


The wave lengths of the lines are in Rowland s scale, as gii en 
in Schemers Astronomical Spectroscopy 1 In a partial 


The shove ohsen at 10ns were made with a battery of five Grove 
cells the reduction of cells from J to a made no difference in 
the phenomena except m reducing their brilliancy 

Reasoning from the above observations, it seems evident that 
the effect cf the higher tension is to break up a compcund or 
compounds, of which C, D„ and 447 represent constituent 
elements while at the same time it would appear that 667 
represents a line of some compound which is simultaneously 
dissociated 

The unequil bchiviour of the lines has been further noted in 
another experiment in which the products of distillation of brog 
gerite were olwersed in a vacuum tube and photographed at 
vinous stages After the first heating, D, and 4471 were seen 
bright before iny lines other than those of carbon and hydrogen 
made their appearance With continued heating, 667, 5016, and 
493 also appeared, although there was no notable increase of 



tic t Diagram showing order in which lu u a] pev in spectrum of vac u n lube when brflfgc itc u heated 


revision of his chromospheric list, Prof Voung gives the orona 
line 5316 79 as also having a frequency of 100 in the chrotno 
sphere but, up to the present, tab line has not been among 
those obtained m the laboratory 
“On the New Gas obtained from Urammte fifth Note By 
J Norman Lockyer, CB ,i Rb 

In a former communication I pointed out the spectroscopic 
evidence, furnished by the isolation of lints in certain minerals, 
which indicates that the complete spectrum obtained when brog 
gente is submitted to the distillation method is produced by a 
mixture of gases 

In order to test this view, I have recently made some ohse 




(1) In • sun pie gas like hydrogen, when the tension of the 
electric current given by an induction cod b increased, by insert 
mg first a jar, and then an air break mto the circuit, the effect is 
tolncrease the brilliancy and breadth of all the lines, the brilliancy 
and breadth being greatest when the longest air break is used 


1 Frost t translation, p 1S4 

NO 1339, VOL. 52] 


brightness m the yellow line, still further heating introduced 
additional lines 5048 and 6347 

1 here changes are represented graphically in the following 
diagram (fig 3) 

It was recorded further that the yellow line was at times 
dimmed, while the other lines were brightened 

“ On the Origin of the Tnrmdiate Spicules of Ltucafthnta 
By h A Mmchin 

Chemical Society, June 6—Mr A Vernon Harcourt, 
President, in the chair —The following papers were read —The 
molecular refractions of dissolved nuts and acids, by J H 
Gladstone and W Hibbert The authors show that m many 
cases when a pure tubstanoe dissolves in water, an alteration of 
its specific refractive energy occurs —A comparison of some 
properties of acetic acid and its chloro and bromo derivatives, 
by S U Pickering A number of thermal and other physical 
properties of acetic aad, and its mooochloro and monobrotno 
derivatives have been quantitatively examined and compared, 
four distinct crystalline modificati o ns of monochloracetic acid 
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phthylui 

these Mem to be M naphthyl up}] 

(1 a 4) u>d Mdianr^ 1 
(1 a 4 > * 4)—Ae 
semicar b aad e , by 0 Young The interaction «f V 
and phenybemicarbnnde yields a diphenyloxytnaxole 
NPh KHv 

U »>■ 

which on redaction gives diphenyltnazole 
NPh N^ 

1 \cn 

CPh N^ 

—Note on the latent heat of fusion, by N J 1 Dear Acid 
compounds of tome natural yellow colouring matters, part 1, 
by A 0 Perkin and L Pate 1 he yellow colouring matters, 
quircitin, r h a mn ann, rhamnetin, luteohn fUetin and monn 
form orange or scarlet crystalline compounds with some of the 
mineral acids, catechin and macennn do not yield such com 
pounds —Action of sulphur on a mtronsphthalene by A 
Herxfelder On heating a mixture of sulphur and a nitro 
naphthalene an amorphous substance is obtained, which probably 
has the constitution 


CH C1I C' 


X CH 


C^/A 


and 


which the name aa l thionaphthalene is given 
Mathematical Society, June 13 —Major MacMahon, K A 
1 US, President, in the chair —Mr G H Bryan, IKS 
communicated a note on an extension of Boltsmann’s minimum 
theorem, by Mr S H Burbury IKS —Dr J Larmor 
IRS gave a brief sketch of a paper by Mr J Brill, entitled 
On the form of the energy integral in the variable motion of a 
viscous incompressible fluid for the in*, in which the motion is 
two dimensional, and the ease in which the motion is symmetrical 
about an axis ”—A paper by Dr Roulh, F R S , on an expansion 
of the potential function i/K ■ 1 in Legendre’s functions was 


1 resident stated that Prof A M Nash of the Presidency 
College, Calcutta, had died on the voyage home, for a two 
years furlough, after twenty yean residence in India 
Zoological Society, June 18 —Sir W H Flower, KCB, 
IRS, President, in the chair —Mr J Graham Kerr read a 
paper on some points in the anatomy of Nautilus pompilius 
The author advocated the abandonmtnt of the view that the 
arms in Cephalopods are pedal, and the resumption of what 
appeared the inherently more jwohalle new, that they an. 
processes of the head region In conclusion, the author drew 
attention to certain indications which appeared to point to the 
Amphincura, and especially to the Chitons, as bang of all 
living Molluscs those which most nearly approximate to the 
ancestral form of the time when the Cephalopods diverged from 
the main Moltuscan stem —A communication was read from 
Mr I E Beddard, F R S , and Mr A C Haddon, contain 
ing an account of a collection of Nudibnnchiate Molluscs 
recently made by the latter in Torres Straits —Mr Bouknger 
read a paper on a large collection of fishes made by Dr C 
Terrnt* in the Rio Paraguay.*:A communication was read from 
the Babu Ram Bramha SinyiT, giving an account of the moult 
ing of Some Birds of Paradise in the Zoological Gardens, 
Calcutta.—A communication was read from Mr O Thomas 
and Colonel J W Yerbury, giving a description of a collection 
of m a mm al s made at Aden by Cofcnel Yerbuiy in the winter of 
this year It was shown that thirty six species of mammals 
we« now known to oectir in the Aden district —A com 
mumcatioo was read from Mr Edwyn C Reed, containing a 
lwt of the Hemiptera Hsteroptera of Chili —Mr H H Druce 
**•* * paper on Bornean butterflies of the firmly Lycsnudse, in 
which he bad catalogued all the species already recorded from 
that island, and pve descriptions of a considerable number of 
fpeoes. principally from Mount Kfcla Bala, Mr Druoe 
"•ted that the number of butterflies of this fknuly previously 
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_d from Borneo was about 75, and that his paper contained 

references to about a20 —A communication was read from Dr 
A G Butler, containing an account of a small collection of 
butterflies sent by Mr R Crawshay from the country west of 
Lake Nyasa Five species were described as new to science 
—Mr J Anderson, F R b read a paper describing 1 collection 
of reptiles and batrachiads made by Colonel Yerbury at Aden 
’ ts neighbourhood during the past winter —Mr Roulenger, 
S , gave an account of the reptiles and batrachians collected 
hrDr A Donaldson Smith during his recent expedition in 
Western Somaliland and the Galla country 
Royal Meteorological Society June 19—Mr R Inwards, 
President, in' the chair —Mr R II Curtis read a paper on the 
hourly variation of sunshine ai seven stations in the British Isles, 
which was based upon the records for the ten yean 1881*90 
Falmouth is decidedly (he m st sunny station of the seven, hav 
lily average amount < f sunshine of 4i hours This 
is half an hour more thin that recorded at Valencia, and 
three quarters of an hour more than at Kew Of the other four 
stations Aberdeen, the nu st northern but at the same tune a 
coast station, with 3 64 hours has more than either Stonyhurst 
or Armagh, both inland stations whilst Glasgow with only 3 
hours, or about a quarter of its possible amount, has the 
smallest record of the seven a result to some extent due to the 
nearness of the observatory to the large manufacturing works with 
which the city of Glasgow abounds At Valencia, Kew, Stony 
hurst, and Armagh, the maximum duration is reached in May 
the daily mean amount varying in the order named from 6] to 
6 hours At Falmouth and at the Scotch stations the increase 
goes on to June, when the mean duration at Falmouth reaches 
7} hours, at Aberdeen 6J hours and at Glasgow 5 6 hours 
January and December an. the most sunless months of the year 
The most prominent feature brought out at all the stations n the 
rapid increase in the mean hourly amount of sunshine recorded 
during the first few hours following sunnse and the even more 
rapid falling off again just before sunset —Mr H llarnes read 
x papa on the frequency, sue and distribution of hail at sea 
1 he author has examined 1 large number of ships logs in the 
Meteorological Office, and finds that hail has been observed in 
all latitudes as far as ships go north and south of the equator, 
and that seamen meet with it over wide belts on the polar side 
of the 35th parallel 


Royal Irish Academy, June 10—Dr J K Ingram 
President in the chair A paper on a basaltic hill of Tertiary age 
in county Gil way by A Macllenry and 1 rof W J Solbu 
IRS was read (communicated by {permission of the Director 
General of the Geological Survey) The extensive occurrence of 
basaltic dykes running with a general north west to south east 
direction through the whole northern third of Ireland has been 
described by Sir Archibald Geikie who in a bold but true 
generalisation, has referred them to the Tertiary period The 
authors bung forward evidence of a still more southern and 
western extension of igneous activity in Ireland during this 
penod, basaltic rocks similar to those of Antrim being shown to 
occur at Bunowen, seven miles south west of Clifden, and 
thus about five or six miles north of the latitude of Dublin 
They form a hill rising to a height of 300 feet above the sur 
rounding plain, which is composed of gneissoee rocks, through 
which the basalt has been extruded The hill trends from north 
to south, and is 450 yards in length It consists of olivine bear 
ing dolente, and vasicular basalt containing unaltered glass, and 
a substance which has been described 1 as a mineral under the 
name of “ hullite This substance is shown not only to occur 
in the vesicles of the basalt as volcanic glass does in the 
‘ amygdaloids of the Tynemouth dyke described by Teali, but 
also to contribute to the ground ms£v, where it presents all the 
characters of an interstitial glass Its most remarkable character 
is its extremely low specific gravity (1 76), which is small even 
for a hydrous volcanic glass, such ss this so called mineral must 
be admitted to be 

Pams 


Academy of Sciences, June 17 —M Cornu in the chair — 
The President announced to the Academy the decease of M 
Verncud, member of the Medicine and Surgery Section —A 
note on the law of absorption of bands 0/ the oxygen 
spectrum, by M J Janssen —On the necessarily harmonic 
form of displacements in ocean rollers, even when the 
1 On Hulhfs by B. T Hardman and K Hull (JPnc R I A bsccud 
Ssnes, voi la p xts,) 
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Mr terror of the equation* of movement are 
-di by M J BotualnA) —On the combination of 


mglictid, „ ... „ _, ___ 

fnt nitrogen with the element* o&carb&n disulphide, by 
M Bert helot (See Note*, p aoaT)— A new combination 

f irgon, lU synthesis and analyst*, by M Berthelot (Sec 
Vtes, p aoa ) Preparation and properties of (Hire fused 
in dybdenum, liy M Henri Mouaan.ltPure fustd molybdenum 
has been obtained by mean* of the electric fernace Its proper 
lies and reactions are very (ally given in the paper Among 
these it is eta ted to have a density * 9 01, to be as malleable a* 
iron, and capable of being filed cold or forged hqt When 
heated in contact with ctrbon, it form* a steel by cemlntation 
much harder than the pure metal. It is suggested that molyb 
denum may lie used in the Bessemer process in plate of roan 
ganese, because it furnishes a volatile o*ido disengaged in the 
gaseous state, and any excess of the metal remaining in the iron 
would be ax malleable as the iroo itself, and similarly capable of 
being hardened -Action of phenyl isocyanate on camphollc, 
c'rboxylcampholic, and phthalic acids, by M A Haller Dis 
coscry of a third permanent radiation of the solar atmosphere in 
the gas from < leveite by M II Deslandres The line of was e 
length 706 55 has been obtained in the spe< trum of deseite gas, 
using a eery luminous tube This corresponds to a third per 
inanent chromospheric line, leasing now only the green line 531 66 
the coronal line not obtained from terrestrial sources The 
new line corresponds with a line observed in theargun spectrum 
by the author employing irgon prepared by means of lithium 
It bears out the suggestion of Prof Ramsay that argon and 
clcvcitc gas contain 1 common constituent -Compantise 
observations with declinometers of different magnetic moments, 
for M Ch I agrangc —On thi molecular transformations of 
chromic hydrate, by M A Kecoura —On some lasic halogen 
compounds of the alkaline earthy metals, by M Tassilly 
Action of heat on the double alkaline nitrites of metals of the 
platinum group Iridium compounds by M M A Joly and h 
]>idi< Among the products of the action of heat on potassium 
indium nitrite the author signalises the compounds 6IrU| 

K,0, and tilrO, K.O On the ammonium sodium aeid *- 

states, by M I, * 


jNa ,0 3 < 
are deset 


by M I, A Hallopexu The compounds i6WO, 
3(NH,),0 22H O and 12WO, 4 Na 1 0 (NH 4 ),0 25H O 

bribed Rotatory powers of some amyl derivatives in 


the liquid and gaseous states, by MM Ph A Ouye and A P 
do Amaral —On synthesised colloids and coagulation, by M J 


_ _n synthesised 

W Pickering Synthetic colloids behave when injected 
vascular system, m a very similar manner to the mtcleo albumins 
—On a new bed of " ci|mlin in the rocks of iht Central 
Plateau, by M L de 1 aunay — GUi laj and fiuvm glacial deposits 
of the basin of the Durance, by MM W Rilian and A 1 cock 
—On thecoexistence, in the lmun of the Durance, of two systems 
of conjugate folds of different age, by M 1 mile Haug —On the 
fumssic and Cretaceous systems in (he Balearic Islands by M 
II Nolan —On the Miocene of the Novalaise Valley, by MM 
J RAil and H Douxami —Researches on the sugar and 
glycngen in lymph, by M A Dastre Lymph contains an an 
preciable quantity (o 097 per thousand) of glycogen obtain dill 
by th* usual methods t.lycogen is destroyed in lymph, in less 
than twenty four hours, by a diastasic ferment (lymphodiastase) 
Rohmann has shown the existence of a ferment of this kind in 
lymph rhe glycogen appears to lie entirely earned by the 
solid elements, and absent from the liquid plasma 1 hi doctrine 
that sugar u the simulating form of carbohydrate 11 thus con 
tinned —Modification of the heat radiated by the skin, under the 
influence of continuous currents, by M I ecercle —IXmonstra 
tion, by a new pupUlometer, of the direct action of light on the 
ins, by M Charles Henry—Experimental production of 
general isedgsng hon*ry lymphadenoraia in a dog, by M Pierre 
Delbet The author has proved the infecUous nature of this 
disease, and hstisolated the pathogenic bacillus causing it —On 
‘ lerapeutwi#in cancer, by M Jfiml Oibier Details of serum 

— *-’o cases of cancer and th* consequent effects — 
id its hyrirolopealpeculurities, by M Venukoff 
irthquakes and then penodicity, by M Ch V 


Kildme Island and 
—The recent 
Zenger 


Rant in 


Meteorological Society, May 7 —Prof Htllmann, Presi 
dent, in the <W Dr, H Meyer spoke on most probable 
and mean temperatures bf the a a lie showed by several 
examples (Betfln, Nertschinsk, Alexandra) that the values of 
Ihe summit of the curve of frequency and of the arithmetic 
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mean exhibit a relationship to each other which is dependent on 
cloudiness, an^ shows diurnal and annual periodicities which are 
of considerable importance for the chanctensmg of climate Tht 
same speaker next dealt with the applicability of Lambert’s 
formula to the calculation of the avenge direction of the wind 
He showed that later observers had neglected Lambert’s pre 
supposition that other the velocity or pressure of the wind must 
be introduced into his formula, and had employed the 
“frequency instead, a fact which must lead to worthless 
results Hut even whin the formula is employed in accordance 
with Lamlxrt s instructions thi resultant direction arrived at has 
no climatic significance A lengthy discussion ensued, which the 
President summed up as indicating that Lambert’s formula was 
not gt nerall) regarded as sufficing for the calculation of the 
average ilirttUon of the wind Only in the case where the 
movements of the air lie dost together for a given period, and do 
not differ b> more than 2°, does it appear at all profitable to 
calculate the resultant by means of this formula 
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THURSDVY JULY 4/igge ' fStftcr hn return, that we feel jt a tjUity to call attention 

I to the admirable form and subetaaca of this one It i» 
. aamas3C3=aa .n i a rcsssax warn— n 1 1 of the order of Darwin’s, Wallace**, and Bates’ work, and 


THE MOLUCCAS 

Bitten in din Molukken, in Ambon, don Uliassem, Sermn 
(Ceram) und Bunt Eine Schtlderung von Land und 
Leuttn Von K Martin. Large 8vo Pp. xvm and 
404, and volume of plate*. (Leyden EJ Brill, 1894.) 

HE Moluccas, the spice islands of (he farthest east, 
were the most powerful magnets which drew the 
fleets of Portugal eastward around the Cape of Good 
Hope in the fifteenth century, and it) the sixteenth 
induced Magellan to start on that voyage through his 
straits which culminated in the first circumnavigation of 
the globe They were the most coveted lands on earth 
at the commencement of the history of modern discovery, 
the most eagerly sought for, first acquired, and the most 
firmly held of the colonics of Europe. Yet while the 
group has changed hands again and again without 
passing out of European ownership, the islands are still 
most imperfectly known The system of exclusion which 
animated Portuguese, Spaniards, and Dutchmen alike, 
discouraged systematic exploration , and the works of 
such travellers as have recently made explorations in 
the islands, are for the most part locked up from the 
general reader in the Dutch language In English, 
indeed, there is the matchless work of Wallace , but 
this, like several later English book* on the Malay 
archipelago, is mainly concerned ,with the study of 
biological conditions 

Dr Martin, the Professor of Geology in the University 
of Leyden, already well known for his admirable work 
on the Dutch West Indiqs, obtained a grant from his 
Government in 1891, and with a year’s leave of absence 
proceeded to the study of *ome of the more interest 
ing and less known islands of the Malay archipelago 
Leaving Batavia on November 3, 1891, he coasted along 
Java, touched at Bali, visited vapous points on Celebes 
and Jilolo, making such geological and general obser¬ 
vations as were possible in the limited time at his 
disposal On November 27 he reached Amboyna, and 
until July 27, 1892, he devoted hi* whole time to de 
tailed exploration, determining positions and heights, 
photographing scenery, people and houses, and collect¬ 
ing everything that came in his way in the islands of 
Amboyna, the Uliasscr, Buru, and Ceram In this way 
many places were visited which had never been adequately 
described before, several districts which had never been 
traversed by Europeans, and some which even the natives 
had avoided as sacred or unclean. The book is mainly 
geographical, going soflflTinto the structure and vegeta¬ 
tion of the land as is necessary m order to understand 
the life-conditions of the inhabitants, on whom also great 
attention is bestowed. Detailed reports on the geology, 
botany, the birds, insects, and other collections are being 
prepared by Prof Martin and other specialists, but 
here he confines himself to the narrative of his ex¬ 
pedition, with numerous explanations suggested by the 
preliminary results. 

We to often find that books thdhgl are flabby 
maaaes of ill-upholstered padding, put together at 
second-hand by some big-game hunter or globe-trotter 
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though based on shorter experience than theirs, is none 
the less scientifically put together 

Prof Mdrtin says in his preface, that he gives a pure 
record of actual observations taken directly from his 
note-books and collections. After writing it, he proceeded 
to read up all the available literature on the subject, 
and took occasion in a senes of footnotes to explain 
-discrepancies or cnticise his predecessors. In many 
respects this is an excellent method to pursue. The 
mind is free from prejudice or anticipation, and the 
.observations bring the charm, and leave the stimulus of 
discovenes. Oh the other hand, unless what is known 
is previously worked up, there is apt to be much loss 
of time which could be more profitably spent, and pointt 
of the highest interest, being unsuspected, may pass 
unnoticed We are inclined to believe, however, that, 
in spite of his modest disclaimer, Prof Martin had a 
very good notion of what had been done before he 
entered the field. Otherwise he could scarcely have 
been so self-denying as to turn away from the people 
of Amboyna and the Uliasscr, who have been fully studied 
by van Hot!veil Joest, Riedel, and others, and give 
attention mainly to the features of the land And in 
Ceiam he knew very well where the coast-lines were 
faultiest on the maps, and the mountains and nvers 
scattered according to the freest fancy of the carto¬ 
grapher , for there he proceeded to fix positions and 
draw maps, while giving attention at the same time to 
general collecting and to the study of the people and 
their customs. 

In view of the distrust which has gradually beset the 
aneroid when used for measuring heights, it is interest¬ 
ing to learn that the result of Dr L. b Siertsema’s 
discussion of the numerous aneroid readings made on 
this journey is to show that it is, after all, an instrument 
of considerable prerision for elevations well under 
10,000 feet 

The book is to be welcomed as the thoroughly sound- 
work of an experienced man of science, and as containing 
a notable contribution to our scanty knowledge of a most 
fascinating region, and of primitive peoples whose ancient 
customs are fast giving way before the pervading 
European influence It suggests forcibly the importance 
of the study of regional geography in those places where 
the natural equilibrium of life and physical environment 
has not been disturbed , such places as are now scarcely 
to be found. It is exasperating t? think that the careless 
traders and earnest missionaries who hatmt the Islands of 
the tea are every day rejecting sybdlme books, the value 
of which seems likely to remain unsuspected, save to a 
handful of anthropologists, until the last of them is 
destroyed beyond recovery The facts that primitive 
man must be studied at once-rf he n to be studied at all, 
and that purely natural floras and faunas are doomed to 
early disappearance from this planet,Call for more Workers 
like Prof Martin, and demand them soon. The demand 
is -for educated scientific explorers such as there is at 
present no means for training tp this country The day 
when geographical work of fhe first magnitude can be 
done by mere pluck and perseverance is almost past, and 
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the explorer of to day must add to hi» enterprise scientist 
training, and to scientific training dihgent study 
The contrast between the means of training for ex 
plorers in this country and on the continent, suggests 
many cunous thoughts as to the proportion in which 
different countries will undertake the detailed study of 
the earth’s surface in all its aspects, from which alone a 
true view of nature can be obtained The theoretical 
training in geography only to be obtained in continental 
universities, and the practical training in the use of 
instruments and methods offered only by the Royal 
Geographical Society, are too far apart, and until they 
come together the general level of original work in 
unexplored countries will fall far short of the standard 
set by Prof Martin Hugh Robert Mill 


MILL ENGINEERING 

Steam Power amt Mill Work By George William 

Sutcliffe, M Inst C E (I ondon Whittaker and Co, 

•895) 

HE Specialist Sen es of technical books is well known 
and appreciated , many subjects are admirably 
treated by well known authors The present volume, of 
some 800 pages, is no exception to this rule, and it fully 
maintains the high character of the senes In the 
preface we are told that this work aims at giving an 
account of modern practice for the consideration of those 
interested in the manufacture, control, and operation of 
boilers, engines, and mill work, also of the leading prm 
ciples and calculations affecting such work, most of the 
subject matter being based upon the personal expenencc 
of the author Useful information has also been obtained 
from the minutes of proceedings of the leading technical 
societies and from various journals, adding considerably 
to the value of the book Taken as a whole, this work 
will be of much use to steam users, particularly those 
employing steam power extensively with much machinery 
in operation 

It is impossible to notice in the space at our disposal 
the large amount of ground covered in this book Hie 
author has arranged his matter in a sensible manner, and 
explains himself in a practical way Many steam users 
are under the erroneous impression that the economical 
firing of a boiler is easily accomplished, that any labourer 
is capable of handling the shovel, to such men we re 
commend a careful perusal of this work, wherein they 
will discover that economical firing means more than 
they anticipated 

The author has much to say in chapter vi on convec 
tton, circulation, evaporation, and priming in boilers 
These points are thoroughly well discussed, being all 
important to the life of the boiler and the comfort of 
the user The estimation of the moisture in steam as 
delivered from the boiler is Often necessary, and the 
difficulty of obtaining a true sample of the steam has to 
be met. Much useful information is given on this sub 
jact, and we would draw the attention of the author to an 
instrument designed by Prof Watkmson, of Glasgow, 
which appears to give true results for the direct estima 
tiop of fmalj. quantities of water in steam. 

The different methods of forced draught are discussed in 
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the following chapter The author, when describing the 
closed stoke hole system, observes “ It is scarcely possible 
to imagine a case in which it would be wise to adopt a 
closed stoke hole in stationary work" This is a very 
usual opinion held by engineers, who believe that most 
of the break downs in the Navy, through leaky tubes, 
may be traced to this system of forced draught being 
adopted The question of gas firing appears to be coming 
to the front for steam boilers in towns, for the preven 
tion of smoke, and an increased economy in foel There 
is no doubt that a good deal can be said in favour of the 
system The author has much useful information on the 
subject, particularly on the production of gas for the pur 
pose Liquid fuel, again, is another innovation in the way 
of raising steam This system has reached its present 
state of perfection m the hands of Mr Holden, the loco 
motive engineer of the Great Eastern Railway, who has 
successfully applied it to locomotives and stationary 
boilers 

The important subject of a pure water supply for steam 
boilers is pointed out in the following chapter The 
effects of different impurities are described, besides the 
dangerous results involved by admitting grease into a 
boiler with the feed water through contamination with 
the exhaust steam Many furnaces have collapsed from 
this cause We now come to the more mechanical part 
of the book commencing with the construction and 
general fittings of Lancashire and Cornish boilers 
Taken as a whole, the subject of boilers generally is 
fairly well dealt with In the paragraph on internal flues 
we find no description of Foxs corrugated flues, nor 
those of the 1 amlcy Company both are very commonly 
in use, and should have been mentioned Under the 
head of ‘ meting it might be well to point out that, 
ilthough steel rivets are now the general rule when closed 
by machine, the few hand rivets necessary should in all 
casts be of Yorkshire iron Caulking is now generall) 
done by sttam or pneumatic tools, the best of which is 
certainly Matcwan Ross s patent, of Glasgow Probably 
the most importmt fitting fora boiler is the glass water 
gauge and this should close automatically if the glass 
breaks Thtre are many of these in the market, more or 
less tiustwortliy those supplied by Messrs Dewrance and 
Co being among the best The author recommends the 
pendant syphon arrangement for fixing the pressure gauge 
to the boiler This allows too much heat to reach the 
gauge through the heavy metallic fitting, and cannot be 
recommended for this reason The locomotive type of 
stationary boiler is being largely used for steam raising , 
it is economical, easily set in position, and produces large 
quantities of steam when pressed 

Under the heading of “Types of Steam Engines,” we 
find much information of a varied nature The Willans 
central valve engine is, however, not described This is 
a pity, because it is now being largely used for ordinary 
work, and gives great satisfaction It is most 
and will run for months without attention The author 
goes into much detail when discussing valve arrangements 
for steam engines, commencing with the well known 
“technical school” diagrams of slide valves with and 
without lap, Sc, and ending with the piston valve, then 
follows double beat valves, Corlin valves, and many others 
All these descriptions are clear and to the point 
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Chapters xxiv to xxxtv may be said to contain descrip 
turns ot the construction and design of the pnncipal parts 
of steam engines Some formula are given, as well as a 
few maximum pressures allowable on the different parts 
On page 438, the author says that the pressure of 80 lbs 
per square inch of bearing surface is allowed in loconto 
tive practice between the slide blocks and bars, when both 
surfaces art of hardened steel It is not the usual practice 
to make the slide block surfaces of hardened steel, and m 
engines built years ago, the pressure per square inch very 
much exceeded this limit In most recent practice with 
cast iron bars and slide blocks, this limit may be safely 
used The taking of indicator diagrams is always one of 
interest Chapter xxv deals very thoroughly with this 
subject Trials in connection with the power and 
efficiency of engines and boilers naturally follow the 
indicator, and very complete instructions are given for 
carrying these out, including precautions in advance of 
the trial The concluding chapters of this work deal 
principally with mill work in its many branches Friction 
and lubrication are explained, and many valuable hints 
are given This book should prove of assistance to the 
steam user The information given is of such a nature 
which will appeal to his partial knowledge of the subject, 
and render him more capable of understanding machinery 
generally N J L 


LECTURES ON DARWINISM 
lectures on the Darwtntan Theory Delivered by the 
late Arthur Milnes Marshall, M\,MD,DSc,FRS, 
Edited by C F Marshall, MB, BSc, IRCS 
(London David Nutt, 1894 ) 

LL the characteristics of the late Prof Milnes 
Marshall are strikingly apparent in these lectures 
In dealing with the many aspects of a subject which is 
often imperfectly understood, these lectures are clear and 
forcible, and the metaphors apt and convincing 
The first lecture deals with the history of the theory 
of evolution, and contains a concise and interesting 
epitome of the growth of this great conception, together 
with a brief account of the chief wi iters on the subject 
The relationship between the process of evolution and 
the causes upon which it depends are perhaps liable to 
misinterpretation, the want of any feasible suggestion as 
to the latter being spoken of as a “ fatal flaw * in, or a 
“fatal objection to the former Undoubtedly the want 
of some efficient cause at first prevented a wide belief 
m evolution, but logically the two questions are entirely 
distinct, and the evidence for evolution itself would stand 
undisputed, even if evfeiY one of the causes which now 
find acceptance were to be abandoned for ever We know 
that Darwra himself was a convinced evolutionist long 
before his discovery of the ppnciple of natural selection 
The second lecture treats of artificial and natural 
selection, and is accompanied by useful figures showing I 
some of the changes which man has been able to 
accomplish in the creation of his domestic breeds The 
whole lecture Is clear and telling, the last paragraph 
being alone hable to possible misconception In stating 
that "every species is for itself and for itself alone," it 
would have been advisable to bring forward instances tn 
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which a species benefits itself by benefiting others. It 
is most probable that such cases were described ut the 
actual deli vary of the lecture 
Then follow the arguments in favour of evolution, 
palaeontology being first considered We here meet, 
as m many of the other lectures, with exceedingly apt 
quotations from Darwin, Wallace, and others It is an 
unfortunate omission that references are not given In 
the delivery of the lectures to a general audience they 
may have been out of place, but there could hate been 
no difficulty in their mscrtion in the present volume Here, 
too, we find many useful figures of some of the extinct 
forms which are of the highest interest to the student 
of evolution The reasons for the imperfection of the 
geological record are very excellently, and yet briefly, 
surveyed , and the same may be said of the sketch of 
the argument from geographical distribution, in which, 
however, by an obvious slip, the forest region of Brasil 
is spoken of as “south of the over la Plata”(p 75) 
The argument from embryology was probably the most 
congenial to the lecturer This chapter is well illustrated, 
and contains more detoil than the others The term 
“acquired or larval characters” (p 103) is open to ex 
ceptian, and the statement that rudimentary organs must 
be “ inherited, for in no other way cm their presence 
be explained” (Joe at), is too brief to be clear It is 
probable that this sentence served as a note to be ex¬ 
panded by the lecturer , but it also required expansion 
by the editor The chapter will be found extremely 
interesting and instructive by those who wish to read a 
popular account of the bearing of embryological facts 
upon the Darwinian theory 

The chapter on the colours of animals and plants, 
although containing much information in a little space, 
is not worked out in so complete and balanced a form 
as the other chapters, and in large part consists, appar 
cntly, of notes for the lecturers use It is erroneously 
stated that the colours of certain lepidopterous larva, 
arc due to their food, and some of the supposed examples 
of the direct action of environment are by no means 
proved to be caused in this way 

Then follows an interesting lecture on the “ objections 
to the Darwinian theory The figures of Pteropus on 
p 165, although sufficient in themselves, are clumsily 
ananged Here, too, many aspects of the subject are 
only treated in bnef lecturer’s notes, although these 
frequently contain trenchant remarks 
The “origin of vertebrated animals” is next con 
sidered, and the senes concludes with an excellent epitome 
of “ the life and work of I) invin ” 

It will be seen that the sequence of subjects is a 
very natural one, and well calculated to lead a general 
audience to follow ind understand the most prominent 
and important aspects of the Darwinian theory 

EBP 


OUR BOOK SHELF. 

My Climbs tn the Alps and Caucasus By A F 
Mummery Illustrated (London t T Fisher Unwin, 
>895) 

Ma Mumkrry is a bold man Not only has he 
dared greatly among peaks and glaciers, but also 
Ije does not scruple to declare that he enjoys mountain 
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climbing for its 6wn sake He leaves science for others, 
c ires nothing for topography except as ministering to his 
pastime, ana holds a Diane table in abhorrence I hus 
between his book ind Sir W M Conway’s “Climbing in 
the Kinkoram Himtlayas,” there is a great difference 
Still this is common to both a delight in the wild beauty 
and silent grandeur of the crags, pinnacles and snows of 
the higher peaks There is, no doubt, a beauty in the 
Alps which all the world can see, as Ruskin has truly 
remarked, but there is another aspect, solemn, almost 
stem, yet with a strange, thrilling fascination, which he 
only can appreciate who has grasped their rocky ledges 
or planted his ice axe in their unsullied snows Vain it is 
to rebuke Mr Mummery for treating the mountains like 
greased poles He retorts, unabashed, that the pole is 
slippery, not greasy, and that he enjoys trying to climb 
it But he seeks not to vulgarise the mountains , he has 
no love for the crowd of tourists which now annually 
deluges the Alps, nothing but contempt for the cockney 
“mountaineer" who is hauled up a peak by his guides 
like a bale of goods, or who makes an ascent simply 
because it is “ the thing to do ” Perhaps Mr Mummery 
may sometimes carry daring beyond the verge of rash 
ness It is to be hoped that few readers of this book 
will be tempted to follow his example of making difficult 
ascents without guides for such woik requires not only 
gymnastic skill, but also knowledge and judgment which 
very few amateurs can ever acquit e Still it is difficult 
to avoid sympathising with his love of a struggle—it is the 
spint which has made England great a spirit which is 
too often lacktng in this age of molluscous sentimentality 
and invertebrate opportunism 

Mr Mummery s book, as -we have said contains no 
science and hardly any geograph), but those who love 
the story of a plucky scramble cle irly told m good pithy 
h nglish, will be loth to lay it down It is well illustrated 
with a number of sm ill sketches introduced into the text, 
and eleven full page pictures from either drawings 01 
photographs One or two of these will repay study as 
fine examples of the forms of weathered crags None is 
better than the photogravure of the lower peak of the 
Aiguille Grdpon Among the expeditions described are two 
ascents of the Matterhorn by unwonted routes, a passage 
of the Col du Lion and Col des Courtcs, ascents of the 
Teufelsgrat (written by Mrs Mummery) of the Aiguilles 
des Charmor, Grdpon du Plan, Vtrte (also by two un 
wonted routes), and of the Dent du Requin I he c haptei s 
on the Caucasus describe some fine excursions, the chief 
of which is the first ascent of the Uychtau (17,054 feet) in 
1888, 1 magnificent peak, called in the Alpine Journal 
of that date Koshtantau, for apparently this and a slightl) 
lower summit to the east (climbed by another pxity m the 
following year) indulge in a distracting habit of exchang 
ing names In a concluding chapter Mi Mummery 
discusses various moot points m Alpine craft, advocating 
a preference for “ two on a rope ” in difficult places, i 
preference which is not likely to pass unquestioned by 
some of his brother climbers T G Bonn* y 

Dairy Bacteriology By Dr hd von Freudenreich 
Translated by J R Ainsworth Davis (London 
Methuen and Co, 1895 ) 

AN English translation of Dr Freudenreich s little book 
appears very appropriately at the present juncture when 
serious efforts arc at length being made to raise the 
standard of our dairy produce by providing special 
courses of study for those engaged in its production 
Although some of the peripatetic instruction on dairy 
work instituted in vanous districts by local County 
Councils has not been attended with the success antici 
pated, yet there can be no doubt that systematic training 
in this direction is very urgently required As the trans¬ 
lator truly remarks ,! Not only Denmark, but America, 
France, Germany, and SwiUenand are far ahead of us 
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in these matters, and compete against home dairy pro 
ducts with only too much success, while Australia is 
rapidly becoming another serious rival ” The informa¬ 
tion contained in “Dairy Bacteriology’ as to the scuntific 
origin of some of the troubles with which, in actual prac 
tice, the manufacturer of dairy produce is only too well 
acquainted will doubtless be a revelation to many, whilst 
the instructions given for their successful elimination 
from the dairy should at any rate impress the student 
with the hopelessness of attempting such delicate opera 
tions as are involved in dairy work without an adequate 
knowledge of the various parts played by bacteria in 
dairies 

The little volume is but an introduction to the subject, 
otherwise we should have been justified m expecting a 
better account of the milk microbes which have been 
discovered it is, however, written in an attractive 
manner, and the author has, moreover, succeeded m 
making it interesting and readable to the public gener 
ally, who as consumers are even more concerned than 
the manufacturei s m the hygienic aspects of our dairy 
produce 

We note th it an edition of this useful little manual has 
already appeared m French, Italian, and Hungarian, and 
it only rem 11ns for us to congratulate Prof Davis upon 
the excellent manner in which he has translated it into 
i nglish 

Longmans’ S ihool Algebra By W S Beard and A 
Iclfcr Pp 528 (l ondon Longmans, Green, and 
Co 1895) 

So far as ahund inee of examples goes, this book is in 
advance of other text books of algebra I here are as 
many as 5200 examples m the book, 500 of which are 
collected ax misi ell incoub examples at the end Teachers 
who like to have plenty of material upon which to exer 
cise their pupils minds, will find that this volume satisfies 
their reuuirements It seems hardly necessary however, 
to include in a school algebra such a very large number 
of examples in our opinion, the volume would have 
been improved by omitting many of them, and amplifying 
the very scanty descriptive text 

Pollutes of Kacc Theories as Applied to National 
Uiaractmstics By the late W D Babington, M A 
Pp 277 (London Longmans, Green, and Co, 1895 ) 
Mu H H (» MacDonnfu prefaces these collected 
essays with a brief statement of the views expressed in 
them The late luthor contended that the mental and 
moral characteristics of nations are mainly the result of 
environment and are not derived from ancestors by 
heredity The transmission of physical characteristics is 
not taken into consideration, ana the treatment through 
out is more historical than scientific 

A Chapter on Birds By R Bowdler Sharpe, LLD, 
FLS Pp 124 (London Society for Promoting 
Christian knowledge, 1895) 

Eighteen of our rare avian visitors, and their eggs, are 
brilliantly depicted by chroroo lithography in this attrec 
tive volume for lovers of birds Dr bharpe’s notes on 
the life histones and natural relations of the different 
species, furnish instructive reading for young students of 
ornithology Such a volume ought not, however, to be 
published without an index 

Nature in Acadte By H K Swann Pp 74 (Lon¬ 
don John Ball and Sons, 1895 ) 

From the observations of birds, insects, and other forms 
of life, made by the author while on a voyage to Nova 
Scotia, and diffusely recorded in this book, it is possible 
to find notes of interest to naturalists A systematic list 
of the species of North American birds mentioned in the 
text, is given in an appendix 
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LETTERS TO THE EDITOR 
in* Editor dm net hold himself responsible far opinions tx 
pressed by hss corre s p on d en ts Neither am h* undertake 
it return or to corre sp ond mtk Ik* writers of, rejected 
manuscripts tnttndod for thu or any othtr part of Naiukb 
No notice is taken of anonymous communications ] 

The Bice of the Paces of Scientific Publications 
It was with much surprise that we received the circular of the 
Royal Society stating that it had been decided to abandon the 
present sue of its Proceedings in favour of royal octavo 
iccompamed by a voting card on the question of a similar change 
in the sue of the Transactions At the Oxford meeting of the 
British Association, a Committee was appointed, by Section A to 
endeavour to secure greater uniformity in the sues of the pages 
of the Transactions and Proceedings of all societies which publish 
mathematical and physical papers In view of the report which 
that Committee will present shortly at Ipswich, it is much to 1 e 
hoped that the Council of the Royal Society will take n 
immediate steps toward carrying their recommendations into 
effect 

A considerable degree of unihrmity already exists Die 
present octavo sue of the 1 roceedm s of the Royal Society is very 
nearly the same sue as the Pktlosopki at Magazine, the kefiort 
of the British tsso, teuton the J ro te tings of the London Mathe 
piatned Society and of (he Cambridge Philosophical So nty and 
many other puhlicatl ins The Annalen der Physik und Chcrni 
is so very little smaller that reprints from it can be bound u| 
with others from the afire mentioned sources, without ]jarmg 
down their margins excessively fir papers involving long 
mathematics c r large diagrams the quarto si/e of the present 
Pktlosopht al transactions approximates to uniformity with the 
A met icon four not of Alathemati s the Comptes renlus of the 
Acadfmie dts Sciences of Pans the Cambridge transaction 
the Edinburgh Transactions and numerous other quarto 
Jiansacti ns such as those of the Institution of Navil Architects 
It is very important that specialists in any branch of science 
should be able to collect and bind together reprints of papers on 
their own partmilir subjects and siuh volumes are of jicrmanent 
value as works of reference Si 1 ng as there are only tw > 
sires to deal with—the above menu incd quarto and octavo—there 
is little difficulty about this but occasionally one comes across a 
paper of intermediate sue, which cannot be bound up with 
either and the collection is thus necessarily incomplete It is 
hoped that the report, so shortly to lie presenteei will he a guide 
to authors of papers iq indicating which publications to select 
and which to avoid if they desire t > conform to the average 
standard sues Although the work of the Committee is al 
present c mfined to mathematical and (hysical papers it might 
)>erhaps he of advantage that the matter should he discussed in 
and representatives on the Committee appointed from the other 
Sections of the British Association as well The question of 
changing the sire of the Proceedings was recently discussed by 
the London Mathematical Society but it was decided to retain 
the existing form, at any rate for the present, mainly on account 
of its uniformity with other publications It will be most 
unfortunate if the Royal Society takes any retrograde step which 
may prevent the aues of its Proceedings and transactions fr im 
being adopted as the standards 

(, H Bryan, 

Silvan us P Thom i son 

On the Minimum Theorem in the Theory of Oates 
Vou would oblige me by inserting the following bnes in 
Natubb 1 he last remark made by Mr Rurbury points out 
indeed, the weakest point of the demonstration of the II theorem 
If condition (A) is fulfilled at it u not a mechanical 

necessity that it should be fulfilled at all subsequent tunes But let 
the mean path of a molecule be very long In comparison with 
the average distance of two neighbouring molecules, then the 
absolute position in space of the place where one impact of a 
given molecule occurs, will be far removed from the place 
where the next impact of the seme molecule occurs hor thu 
reason, the distribution of the molecules surrounding the place of 
the second unmet will be independent of the conditions in the 
neighbourhood of the place where the first impact occurred, and 
therefore independent of the motion wf the molecule itself 
Then the probability that a second molecule moving with 
given velocity should fall within the space traversed by the first 
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molecule, can be found by multiplying the vohtau. if thi* space 
by the function/ I hia is condition (A) 

Only under the condition that all the molecules were arranged 
intentionally m a particul lr manner, would it lie possible that 
the frequency (number m unit v ilurae) of molecules with a given 
velocity should depend on whether these molecules were about 
to encounter other molecules ir not Condition ( V) is simply 
this that the laws of jr hal ihty are appbcaUe for finding the 
number of colbsmns 

Therefore I think that the assumption of external dis 
turbances is not necessary provided that the given system is a 
very Urge one, and that the mean path is great in comparison 
with the mean distance of tw neighbouring molecules 

I uuwir Boiizmann 

9 Tuerkcnstrasse, Vienna J ne so 


Argon and the Kinetic Theory 
Tux spectrum exhibite 1 1 y argon undoubtedly shows that, 
under the conditions of the experiment, the molecules composing 
the gas are set into an intense state of vibration while the ratio 
of the specific heats (5/3 about) shows, according to the equation 
P - } — , that £<a i, and therefore the gas is, os pointed out by 

Lord Rayleigh, me natomic and cannot therefore lie capable of 
vibrating But there is I think a very simple explanation of 
this apparent contradiction and that is, that the above equation 
is not true and that it should I* as will be proved hereafter, 
0 — tk{y - 1) where i is very nearly 1 for argon and other so 
called permanent gaxes Thu latter equation gives a for the 
value of ff in argon a value easily underxto xi 

The virial equation f r smooth elastic spheres of finite magns 
tu it is yl \ y.\mv‘ - JJRr, and since the resilience is unity 
and r (mite, the term - JgRr cannot vanish Now the term 
yPV re| resents work ir its equivalent cf energy hence the 
right h md member of the equation must represent the same 
and srnec the term J isobvi rnsly kinetic energy or its equiva 
lent f work the term - *SRr must also represent work or 
energy Now we can find the value of |PV in terms of Jbunh, 
as foil >ws Imagine a cube l»x sc eonstructed that one side of 
each pair can be used as a sy ring tu discharge any mass in con 
tact with a velocity r Vnd suppose three smooth elastic 
spheres each of mass ^ to be discharged l>y the three spring 
sides with tht al ovt velocity into the mtenor of the box Then 
the wirk done on eich mass will lie 1 "i* lut thu equal to 

IV and take V equal ti the volume of the box The total work 
done is evidently 3I \ * JMr 1 If instead of three elastic 
spheres we imagine a very great number of very minute ones of 
the same t ital mass to be discharged by the spring sides with the 
same velocity the energy will be the same as liefore, and the 
above equati n will stillbe applicable and the state of affairs 
now represented would be that 1 f an ideal gas But owing to 
collisions after first starting the velocities of the particles will 
vary, and therefc re we must write the equation 

3I V = |Mr * (1) 

where f * is the mean square velocity of the particles By hypo 
thesis \ has the same value in the above equation as in the virial 
equation and P can lx. privcd if tie essary, to have the same 
value m the two equations as follows 

Iff — the mean an deration or retardati >n os the Case may be, 
of the cr of gr of an elastic sphere impinging directly against a 


the time of impact, and r the velocity normal to the plane 
before and after impact Now if it can be shown that the time 
taken by the spnng side of our imaginary box to give the same 
velocity is the same as the above, then it u obvious that the 
mean pressures in the two cases must be identical 
Assume r* to be the volume of the cube box, then r’ is the 
area of each side Now let the spnng side be drawn back so as 
to act through a distance s on the mass — with a constant pres 

sure P per umt of surface then Pr* x r = PV represents the 
work done The velocity given tm the mass u v and the ac 
^deration constant Hence the mean velocity of the spnng 



222 


NATURE 


[July 4, 1895 


side in possum through the duUnce t u r/a, and the time is 
s - t/a - a t/v, the same as in the first ease Which proves 
the ] reposition 

Since from (I) we have 3 PV = | Ml/ 1 or # PV * ) Mr*, 
wi may substitute this value in the vinal equation, and remem 
benng that Simn* = , we get - 4 aKr = - iMt>* 

Hence also 

P -if? W 

where f as ^ the density The above equation Is easily ob 

tamable without the use of the vinal equation when the time ef 
impart is taken into consideration A phenomenon which can 
not be assumed to be instantaneous without upsetting the 
dynamical definition of the measurement of a force which 
expressed algebraically is it = Mr Prom which it is evident 
that when t the time is o, v the velocity, is also o 

When the vinal equation is made applicable to the case of a 
gas composed of molecules capable of vibrating it _seems 
obvious that the term Slsur 1 should be wntten IjjBmti 1 , he 
cause as shown by Clausius the internal energy of the mole 
cutes bears a constant ratio to the energy of 1igitation Wi 
must look to the meihamcal strurture of the molecule for the 
reason of this litre the fact is simply accepted not explained , 
but it is obvious that the some forces whicfl impart tnnslatory 
energy to a molecule will import vibratory energy also The 
same reasoning applies to the term - iJKc which now be 
comes -S«Rr) The volume of the gas is unaltered by the 
vibrations and the pressure is dependent on the two other 
terms Hence the equation may be written 

lPV = a»/W- 4 *9(Rr) (3) 

And from this we get 

P -=Wpt‘ (4) 

rhe above equation may be wntten 

P (S) 

Where Vi~ Ot Again equation <a) may be wntten 

1 <=**»<» ?, (6) 

the suffix < denoting that the pressure density and mean souare 
velocity are those of an ideal gas composed of smooth elastic 
spheres 

If Vi h> and Vi in (6) are taken respectively equal to I, p, 
and Vi in (j), then it is evident that r, m (5) is the velocity of 
mean square of an ideal gas which, having the same density 
would give the same pressure as a natural gas Hence <, can 
be found from (6) Now the total energy in unit mass of a gas 
is given by tho equation 

k r T = (7) 

where K» is the specific heat at constant volume and T is the 
absolute temperature From which equation v s/fi can be found 
We have also from above 

W 

from which equation the value of sfji and consequently B esn be 
found 

The equation $ = iHy - 1) can now be proved as follows 
Multiplying both sides of (4) by V, the volume of unit mass, and 
combining with (7), we get 

K.T-3PV. ( 9) 

Now from (5) and (6) taking e = n we get Pa P JB and 
substituting in (9) k, = tPA/ffT But P<V/T = - K* , or 

the difference between the specific heats at constant pressure 
and constant volume, the suffix s indicating, as before, that the 
symbols refer to an ideal gas Hence 


responding natural gases, at standard temperature and pressure, 
from (6) The velocities are given in feet per second, and the 
value of gravity is taken at 3a a Column (4) gives the values of 
■y for the different gases calculated from equation (11), and 
column (5) gives the experimental values of 7 The cloee 
agreement between these values is a Mgmfieant fact 

(i) (•) (3) (4) W <«) 

f r, 7 V-W+3) piSint * 
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Romano-British Land Surface —Flint Flakes 
Replaced 

In the early spring of the present year, whilst passing a newly 
opened excavation near Caddington Church, three miles south 
east of Dunstal It I noticed a very thin honrontal line of sharp 
flint flakes emhtdded a foot deep from the surface line of an old 
pasture I could see at once that the line represented an old 
living surface so I to k a few of the fiinta away In removing 
the stonts frt m the soil one or two little fragments of Romano 
British pottery tame away with them The flakes were lustrous. 



fib t —frag lie it of perforated Romano British pottery (half actual sue) 

chiefly black and 1 rown grey and as sharp as when first struck 
On looking over Ihe flints in the evening I was able to replace 
five on to each other This fact and the occurrence of the pottery 
fragments, prned the old surface to have remained intact from 
Romano British times 

A little later in the spring, about six square yards of the super 
incumbent soil were carefully removed for me, When other (hikes 
wire found in situ to the exact number of four hundred, with 
these were eighteen fragments of Romano British pottery, one 
piece—somewhat like the bottom of a pot—perforated, as here 



0 _ 3(k<^ k^L^K^- ,) (lo) 

Here k is some factor which for so called permanent gases is 
very nearly unity lor such gasea we may write (10) 

U»3(>-I). or7«i(ff + 3) (II) 

In the following table the values of 0, except in the case of 
argon, an calculated from equation (8), and «3, the velocity of 
kyu gate* having the same pressure and density as their cor 
- NO I34O, VOL. 52] 


must rated Amongst the f 
ts, three Set 

ments ''XmiddleTi______ 

»n, was found on the same surfece in a second exi_ 

s by, with this was a small piece of wood carved to repre 
a hones fore leg, and a well finished and perfect nnpoBshed 
flmt celt * 

1° sorting the flints I was able to replace thirty eight on to 
each other in groups of from two to five Two of these groups 
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Hertfordshire conglomerate occur* u > surface stone at the 
uune place, and I have at different time* picked up very thin 
piece* without bulbe which appeared to me to have been artifi 
daily flaked I have, however, kept no dtsputabk object* 
Hertfordshire “ plum pudding stone ” was certainly flaked by the 
Kelts of this district, as is proved by the large, faceted and well 
bulbed knife hke flake of conglomerate, found by myself at Cad 
dington, here illustrated 'flu* stone is not mentioned as one 



In 3 —Straight edged scraper conjoined lo a flake (half actual use) 

known to have been utilised for tools in the list given by Sir 
fohn Evans, in his “ Stone Implements of Great Britain 
It is difficult to fix a date for the Romano British living sur 
face here mentioned, as the coin is too corroded for determination 
but a correspondent the Rev Henry Cobbe, of Maulden, has a 
Roman com, found in an adjoining field at Caddington, inscribed 
1 C G*sak Aut German k is If this inscription indicates 
the Emperor Caligula, as Mr Cobbe believes, we have a date, 
•A D 37“4*. and the com was probably lirought over by one of the 



110 4 —Largs knife kka flaks of Hsrtfordshirs conglomerate (half actual 
tun) 


ment, which indicates oscillations in a north and south direction, 
was erected in March rf last year, and daily observation of it 
has since been carried t n the scale being read off each muwte, 
from five minutes befirc to five minutes after Ians noon On 
the 9th mat nothing unusual was noticed dunng the first seven 
reading*, these being all practically the tame , but on putting 
my eye to the telesci pe fir the eighth, I at once noticed 
that dunng the interval of lest than a minute since the 
preceding reading, the mirror had rotated considerably about 
its vertical axis, the normal having moved towards the 
north, the difference between the seventh and eighth 
readings being no less than 76 mm of the scale An immc 
diate examination of the Ismj stand showed it to be perfectly 
firm After the regular daily readings were completed, others 
were made at intervals of generally two minutes for half an hour 
after Pan* noon These showed two quite conspicuous oscilla 
tions of the mirror dunng its return to its original position, which 
it reached about thirteen minutes after noon It continued to 
move beyond this point towards the south, till at oh 31m Pari* 
mean time it was 4 1 mm south of the point at which the scale 
was first read off Later readings in the course of the day 
showed that it wu still moving slowly to the south, but no further 
oscillations were recorded In the evening, when the minor 
appeared to have come to rest the sensitiveness of the instrument 
was tested, and with this the column headed “ Tilt of mirror 
frame 1 in the following tabic has been computed The positive 
sign indicates a tilt to the north 
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soldier* of Aulut Plautiu* under Claudius, in the second coming 
of the Romans in A n 43 

A short distance from ths aid land surface here described is 
an extensive Roman refuse pit with abundant broken pottery, 
so that it 1* safe to assume that a Roman villa once stood close by, 
and we seem to have evidence of the cunoos feet of a Kelt sitting 
down in close proximity to a Roman house and it* refuse pit, 
quietly chipping his stone implements It is equally cunous that 
the implements and detached flakes have remained undisturbed 
ao near the surface for nearly two thousand years 

Dunstable Worthington 0 Smith 


The Bifllar Pendulum at the Royal Observatory, 
Edinburgh ¥ 

Some interesting readings of the bifllar pendulum, designed 
by Mr Horace Darwin for measuring movements in the earth’s 
surface, were made here at noon on the 9th last Thu ustru 
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Royal Observatory, Calton Hill, Fdinburgh, June 20 


Migration of a Water-beetle 
Lasi night, at about ten o clock, a beetle flew in through the 
open window, alighting on a bowl of roses in the centre 
of the dining table On being dropped into a finger bowl 
be promptly dived and swam merrily, and proved to be a 
specimen ol the ordinary brown water beetle, to be found in 
every pond or ditch of water Now the nearest water to my 
dining room window u the Thame*, distant over a quarter of a 
mile as the crow flies, whence this water beetle must nave flown 
Can any of your readers inform me whether such long flights 
have been observed before m connection with the pairing season 
or migration of thu species? I enclose you a rough sketch of 
the beetle, not knowing its specific title amongst the Coleoptem. 

Rose Hah. Thomas 

Basildon, Reading, June 23 


224 


NATURE 


AAC ON AND HFUUM IN METEORIC IRON 

I N the light of th« new discoveries of argon and helium 
it appeared that the reinvestigation of the gas 
evolved on heating meteoric imp might promise interest 
mg rtsuits This anticipation has been fulfilled Meteom. 
non heated tnia-uo yields a small amount of both argon 
vnd helium besides v comparatively large quantity of 
hydrogen 

The investig ition of gases occluded in meteoric iron 
was undertaken by Graham in 1867 (Pror A S xv 502) 
From 452 grams of 1 specimen of iron from Lenirto 
m Hungary, Graham obtained by heating it tn 
xacuo 1653 cc of gas consisting of 8568 per cent 
of hydrogen 4 46 of carbonic oxide and 9 86 per cent 
of nitrogen And eight years liter Prof Mallet 
investigated the gases from 1 specimen of meteoric iron 
from Augusta County V irginia and found 35 83 per cent 
of hydrogen 3833 per cent of carbonic oxide 975 per 
cent of carbonic anhydride ind 1609 per cent of 
nitrogen (Pro A S xx 365) 

In the same year Prof A W W right examined 
spectroscopically the gises evolved from two meteor tes 
one the great 1 ex is m< tcontc in the museum of Yale 
College which weighs 74-* kilograms mother 1 specimen 
of meteoric non from Tazewell Count) lennesste ind 
a third set of experiments w is made with ft tgments of a 
meteorite from \rv 1 in Hungary I he gises obtained 
w ere examined spectroscopic illy and were found to show 
the usual spectra of hydrogen, carbon compounds 
oxygen md nitrogen lie was seirclung fori nes present 
in the spectra of stars but found nont and he eon 
eludes that the spectrum of the sol ir corona is to be 
ascribed merely t> atmospheric gases A prehminar) 
account of the examination of 1 fourth (a stony) meteorite 
is given in the same journal ( Amer fturnif of S t nee 
[3] iv pp 294 and 459) and the full iciount in vol x 44 
Suffice it to siy that the list frictions of gas evolved con 
tamed 691 per lent of nitrogen On p 257 of the 
next volume (xi) Prof Wright gives imlvses of the gases 
from various samples of mcteoi tes w hich contain from 
• 54 to 5 38 per cent of nitrogen \ndlistl> in vol xu 
p 165 he gives further det ills including desi options of 
spectri in none of which he n iticed in) thing unusual 
Prof Wrights interesting pipers are instructive 
inasmuch as the> show lioiv little reliance is to be p) ucd 
on the evidence of the spectroscope is to the presence of 
iny one g is in a gaseous mixture consisting of 1 large 
proportion of other gises lhere is no doubt that in 
future much iftention should be paid to the iclitvc con 
ductnit) of gises Ihe liara teristi spectrum of irgon 
is almost completely m isked b> the presence of 1 few 
parts per cent of nitrogen 01 of h)drogen ind that if 
helium is similarl) affected although to a less degree 
Though no quantitative experiments 1 «c been made 
on the subject >ct I should judge that the piesence 
of from S to 10 per rent of nitroge n entucl) obscures the 
characteristic yellow line the other stiong lines still 
remun visible 1 hope soon to be able to communicate 
furthei inform ition on this interesting subject 
The presence of both arj,on and helium has been 
demonstrated m the meteorite from Augusta Count), 
Virginia i sunple of which was purchased from Mr 
Gregoiy Two ounces of turnings of this meteonte were 
heated to bright redness in a hard glass tube all air 
having been first removed in the cold b> a Topler s pump 
From this iron 45 cc of gas were obtlined It was 
mixed with oxygen in a gas burette, and exploded It 
appeared to consist for the most part of hydiogen After 
absorption of any carbon dioxide and the excess of 
oxygen with alkaline pyrogallate, the residue amounted to 
about half a cubic centimetre It was transferred to a 
small tube and dried with a morsel of solid caustic 
potash, and with it several vacuum tubes were filled The 
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spectrum showed that it consisted for the most part of 
argon the trace of nitrogen which appeared at first 
rapidly disappeared under die influence of the discharge 
The spectrum was carefully compared with that given 
by a tube of atmospheric argon provided with magnesium 
electrodes I his sample of argon always shows the H 
lines of sodium owing to the magnesium electrodes, and 
proves especially convenient for the detection of helium, 
the yellow line of which is not coincident with the lines of 
sodium Both spectra were thrown into a two prism 
spectroscope at the same time, and on careful comparison 
it was evideni that all the argon lines were present 
Besides these the yellow line l), of helium was faintly 
visible not (omcident with the sodium lines and on 
comparing the spectrum of the g is directly with that of 
helium from cleveite it was possible to recognise the 
identity of the red, blue green blue and violet lines of 
helium in the meteoric gas No other lines were visible 
than those of argon and helium It may thus be con 
eluded on spectroscopic evidence, that both argon and 
helium aie contained in meteoric iron the former in murh 
1 irger amount than the latter This conclusion was ven 
fied b> mixing ibout 90 per cent of argon with 10 per 
cent of helium 1 he spectrum of helium under these 
circumstinccs was much inure brilliant than that of 
aigon henct t may be concluded that less than 10 per 
cent of this gase jus residue consisted of helium 

It ippean-d likely that metillic iron might be induced 
to absorbaig n It had been noticed last October that 
in attempting to picpare argon by p issing atmosphenr 
nitrogen through iron tubes filled with magnesium turn 
ings and heitid tiredness a smaller quantity of argon 
than usu il w is collected This rendered it not improb 
able that ir>n it 1 red heat is permeable to irgon If 
permeable the n t might be permanently ibsorhed \n 
experiment w is therefore undertaken by Mr kellas to 
whom I h ivc t c xpress my indebtedness to ascertain 
whether finch d sided iron obtained by the reduction of 
feme oxide in h)drogen would occlude argon 

About 14 g uns of the finely divided iron was pi iced 
in a combust o 1 tube the capacity of which was 53 6 
cc The tube was connected by a three way stop 
cock t > 1 Sprcngcl s pump and to a w iter jacketed 
lcservou cont lining argon over mercury After exhaust 
ing the tube irgon was allowed to enter, and the tern 
pcratuic w is slowly raised to 600 and muntuned for 
three hoi rs l ntil equilibrium of temperature had oten 
estiblishcd n perceptible change of volume could be 
noted 1 he tube was allowed to cool connection with 
the argon reservoir was closed and the gas was pumped 
off lhc dume corrected for temperatuie and pressure 
w is 54 2 On heating the tube about 59 c c of gas 
w is giv en iff it w is collected in three fractions (1) (6) 
and () the he iting having been continued for twelve 
hours 

(»j Ihe volume of this gas was 30 cc It was rol 
lcctcd it ibnt ’00 C This was exploded with oxygen 
ind a residue w is obtained of which the greater part dis 
solved in caustic potash showing that the gas had con 
sisted of hydre gen and hydrocarbons The final residue 
was 171c 

(A) The second fraction collected at 450° amounted 
to 1501 and after treatment as above the residue was 
025 re I his residue was united with that from (a), 
and a vacuum tube was filled The flutings of carbon 
were visible and also a trace of hydrogen, but no argon. 
This gas Was sparked with 1 c e of oxygen and on absorb 
ing the excess of oxygen with alkaline pyrogallate, o 45 c e 
remained On transferring this residue to a vacuum 
tube the banded spectrum of nitrogen was alone visible 
(r) The third fraction, collected at a red heat, also 
showed only the spectrum of nitrogen, when purified 
and transferred to a vacuum tube, and on continuing 
the discharge it also disappeared and the tube became 
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phosphorescent Judging from previous experience, the 
presence of aigon would have revealed itself after the 
nitrogen had disappeared It may therefore be concluded 
that whether iron is permeable to argon at a red heat or 
not it does not permanently retain the gas It is not im 
probable that the condition of retention may be that the 
iron is heated to fusion in an atmosphere of hydrogen 
hydrocarbons, argon, and helium, and that it is then 
suddenly cooled This I should imagine to be the case 
if the iron were ejected from some stellar body at a high 
temperature I am, however unaware whether any of 
the lines of the argon spectrum have been identified in 
the spectra of stars if not it is probably because the) 
are masked by the spectra of hydrogen and carbon 
W Ramsav 


SUBTERRANEAN FAUNAS 
'T'HF researches of geologists ind engineers have re 
1 vealed the existence of vast tracts of underground 
waters, often associated with moie or less extensive 
caves The investigation of these underground waters 
is interesting to naturalists as it has led to the discover) 
of a special subterranean fauna different in different 
regions it is true but ch iractcnsed throughout by modi 
fications in certain definite directions The study of 
these modifications is a fascinating one, and the problem 
of their evolution seems to be rendered comp irativcl) 
easy by the simpltc ty and limitations of the conditions 
of life which obtain beneath the e irth s surface for these 
subterranean forms live in continual darkness and are 
exposed to a fairly uniform temperature at all times It 
is also in many cases possible to tell from what surface 
species an underground form his descended and t> 
infer the age of the latter with a fair approaeh to 
accuracy the nature of the changes undergone and the 
rate at which these modifications have taken place can 
thus be estimated m particular instances 

It will be remembered that in 1 ickards well known 
memoir on the Cave hauna of Amend the petulur 
modifications of subterranean animals were interpreted 
as lending strong support to the theory of the mhent 
ance of acquired characters Recently however in e 
careful and interesting memoir on the subtemnein 
Crustacea of New Zealand (Trim linn Soc london 
vol vi, 1894) Di Chilton considers the question from 
the Neo Darwinian aspect and h< iddutes a number >f 
facts and arguments which greatl) tend to reduce the 
force of Packard s contentions 

Dr Chilton begins hi* memoir with a completed 
account of the New Zealand subterranean Crustacea 
including a description of some new species Ihe 
underground crustacean fauni of New Zealand has 1 
more varied aspect than that of Europe or North 
America of the six species known three are Amphipods 
and three Isopods and these belong to as many as hvc 
different genera Among them O tmmaru r frt^tlts is 
interesting to us as being allied to the blind Niph irj, u 
of Europe Crureqcns fottfanus an I so pod belonging to 
the family Anthunaa: is curious in possessing only six 
pairs of legs the seveath segment is small and without 
appendages, as is the case also in young Isopods this 
larval charictcr is retuned in Crureqetu prob ibly owing 
to an arrest in development on account of the scant) 
supply of food Two subterranean species of the genus 
Pkrtatoicus are described, P typuus and P assimtlts 
n sp a surface species P aintraJts, lives on the 
top of Mount Kosciusko in Australia This genus is 
peculiar, and the type of a new family of Isopods which 
approaches the Aselbdse in some respects but differ* in 
the possession of a laterally compressed body and a long 
six jointed pleon 

In addition to the description 8f these underground 
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forms, the writer gives a rSsunu! of our only too scanty 
knowledge of the habits and conditions of life of subter 
ran can animals He discusses also the question of the 
origin of cave forms ind iruves at the conclusion that 
the New Zealand subterranean Crustacea hue clearly 
been derived from a surface fauna, though the affinities 
of one or two species stem to be rather with m inne than 
with known fresh water forms It is pointed out, how 
ever that the cave faun 1 is not necessarily descended 
fi om the pi esent surface fauna of the country Crangonyx 
lompactus, for mst inee has its ne irest allies in Europe 
and North America and the rem irk able habitat of tne 
fresh water species of Phn i/mus has already been 
mentioned 

Cave crustaceans according to Packard live ‘ in 1 
sphere where there is little if iny occasion for struggling 
for existence between these orgtmsms Chilton now 
ever, suggests that there is evidence for thinking that 
Natural Selection has come into pi ly in the evolution of 
cave animals He points out that the scanty supply of 
food must inevitably lead to a keen struggle Moreover 
Packard himself states that the Lacidotta and Lnuigonyx 
of the North American caves arc eaten by the blind cray 
fish which in its turn is devoured by the blind fish 
Amblyopsts, so that these animals must struggle with 
their destroyers To this end have probably been 
developed the additional olfactory sett described by 
Pack ird and others to enable the pursued animals to 
esc ipe from their enemies If there were no occasion 
foi struggling for existence why should these additional 
sense organs have been developed at ill > At first sight, 
it cert unly seems natural to attribute the degeneration 
of the eyes observed in undeiground forms to disuse 
md it is but 1 further step to assume thit these new 
chart ters resulting from disuse md adiptation to new 
conditions of lift, weit inherited by successive genera 
lions But Chilton ingeniously rem irks that if the 
modifications in the eyes of cave animals were the direct 
inherited effect of the env ironment we should expect to 
find the lines of modific ituin similar in ill animals sub 
jeeted to the s ime conditions I his however is not the 
ease as 1 aekards own investigations have shown The 
influences le iding to degeneration ict uniformly on all 
individuals but the modifications produced in the eyes 
ire vinous ind oecui n different w i)s In some cases 
there is total itrophy of the optic lobes ind optic nerves 
with or without the persistence in part of the pigment (01 
retm 1) ind the crystalline lens in others the optic lobes 
ind optic nerve persist but there is totil atropn) of tho 
rods ind tones retina and facets while in extreme cases 
then is total itrophy of the optic lobes and nerves and 
all the optic dements These examples showing 1 
development ipparently cipricious ind vaiying in diree 
tion in inimals all subjected to the same or similar 
environment point ritlicr to the action of Naturil Selec 
lion than to ih it of the direct inherited influence of the 
conditions of life 

In a more recent essi) in the American Niturilnt 
(September 1894) 1 ackarcl h is restated his views on the 
subject of the modih ltions of the eyes in subterranean 
animals and concludes his remarks with tho following 
words That while the heredity of acquired characters 
was in the beginning the general rule as soon as the 
congenitally blind preponderated, the heredity of con 
genital characters became the normil state of things 
In support of his view Pack ird cites some statistics upon 
the inter marriage of deaf mutes, which have been re 
cently famished by Prof Graham Bell It would appeir 
that in Amenta at any rate the segregation of deaf 
mutes within asylums has been followetf by a stnking 
increase in intermamogts amdhg them so that, of the 
deaf mutes who marry at the present time no less than 
80 per cent marry deaf mutes A marked increase in 
the number of the deaf mute popul ition has ensued, and 
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Pi «f Bell points out the danger which consequently 
exists of the formation of a distinct deaf-mute variety of 
mankind 

All this is clearly brought out in Prof Bell’s memoir , 
but Mr Packard goes so far as to state that Mr Bell s 
statistics appear to “almost demonstrate the fact of the 
ransmission of characters acquired during the life time 
}{the individual,’ and also says that “ deaf mutes already 
appear to breed true to their incipient strain or variety, 
whether congenitally deaf or rendered so by dtstase durtng 
the life time of etther or both parents " (The italics are 
ours) We are thus left in no doubt as to Mr Packard s 
interpretation of Mr Bell’s researches, but an attempt 
on our own part to find in Mr Bell’s pages the particular 
statistics or remarks which may be regarded as all but 
demonstrating the inheritance of acquired characters has, 
remarkably enough, been completely unsuccessful Mr 
Bells conclusions lend no support to such a view So 
far as they bear upon the present subject, they art briefly 
as follows (1) That the great factor in determining the 
production of deaf muteness in offspring is the existence 
of a hereditary taint in the direction of deaf muteness in 
one or both branches of the family (i) That this 
hereditary taint is not the less potent in its effects if it 
fails to manifest itself in the actual parents of the deaf 
nute (3) That “non congenital deafness, if sporadic, 
s little lixely to be inherited * 

It would thus appear, both from Chilton s presentation 
of the facts, and from the fulure of Packard s -ippeal to 
analogy, that—often as the contrary opinion has been 
uiged—the peculiarities of cavemicolous animals do not 
lend any particular degree of support to the Lamarckian 
principles of evolution W G 


PROPOSED BALLOON VOYAGE TO THE 
POLE 

TOURING the last century many expeditions to the 
LJ North Pole have been undertaken, but with no 
result so far as reaching it is concerned Baron Norden 
skiOld, the great Arctic explorer, has made four expeditions 
to Spitsbergen, and two to Nova 7emlia and Greenland, 
besides having taken part in the celebrated voyage of the 
Vega In all explorations both he and others have found 
the icebergs the chief obstacle , and it may be said that 
Arctic explorers are now almost all unanimously con 
vmced that the Pole can never be reached in steamer or 
sledge Attempts on foot have likewise failed for the 
distance of about ten miles has never been exceeded, 
owing to the great difficulties and dangers 

Notwithstanding these tacts, Dr Nansen the celebrated 
Norwegian explorer, attempted yet another way, and 
instead of cutting a path through the ice, he has allowed 
turaself to be earned polewards by a northerly current 
Ihis took place a year and eight months ago, and he has 
not been heard of since 

Quite recently, at the Royal Academy of Science, 
Stockholm, an even more perilous project was proposed 
by M Andrrfe, a Swedish engineer M Andrde proposes 
making the expedition in a balloon The project is not a 
new one, but it has never been senously discussed by Arctic 
'xplorers M Andrde, however, has had much expe 
nence in polar regions, having spent the winter of 1882-83 
n the tar norm, and also taken part in the Swedish 
Meteorological Expedition, which lasted a year He 
has also proved himself to be a dauntless aeronaut, his 
nost interesting voyage being one from Gothenburg to 
he Isle of Gothland, in which he had to cross part of the 
Baltic Everything in connection with this proposed 
-xpedidoo has been minutely studied and discussed, 
and ufhdte pains have been taken to solve all difficulties 
The balloon would require a double outer covering, 
and a volume of 6500 cubic yards Fhe ascensional 
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power thus obtained would be sufficiently great to 
carry three persons, furnished with provisions for four 
months, besides allowing for the car being fitted up with 
necessary instruments for observation, life-buoys, and 
Berton’s collapsible boats The car could be suspended 
in such a way as to allow of instant detachment in case 
of a descent into the sea The entire weight of the 
balloon must not exceed about three tons In the 
instance of Henn Gif&rds captive balloon, exhibited m 
1878, and which weighed about six tons, it only reouired 
newly inflating after a year’s use According to Graham's 
observations a balloon measuring 8} yards in diameter 
can be made sufficiently air tight so as to suffer, per 
month, merely a loss of 13$ lbs of its ascensional force 
M Andrde however, hopes to produce an absolutely 
impermeable covering 

The balloon, being protected from the wind by a 
wooden enclosure, would be inflated as tar north as 
possible, by means of hydrogen compressed in cylinders 
Tins once accomplished, it would begin to ascend To 
a certain extent it might be steered by means of a sail 
and several guide ropes, which dragging on the earth, 
form as it were a brake The ropes, however, would 
have to be of special composition, in order to produce 
the same effect in water The hindrance thus caused to 
the flight of the balloon, together with the pressure of 
the wind, would allow the use of a sail The flight then 
might reach an angle of 40° away from the wind direc 
tion This steering apparatus, invented by M Andrde, 
has often been used by him in his aerial voyages 

Besides the guide ropes, heavy lines, on which would 
be placed numbered metal plates, would be attached to 
the car , these would serve as ballast In case of a 
lowering of tcmperatuie. and a consequent descent of 
the balloon it could be lightened by throwing off these 
plates, which if found, would, to a certain extent, show 
the course taken by the explorers 

Spitsbergen his been chosen as the starting point, for 
this island is almost always clear of ice by the middle of 
June The departure would take place in luly, on a 
clear day with t southerly wind At Spitsbergen the 
average rate of wind per second is 104 yards the guide 
ropes would cause a hindrance of about 2| yards per 
second, therefore the average rate of balloon would be 
nearly 8 yards per second, which is about 16 miles an 
hour At this rate the Pole should be reached in 43 
hours 

The summer is m all respects the most suitable time 
for an aeronautic voyage in Spitzbergen The lowest 
temperature observed at Cape Ihordscn in July, 1883, 
was +0 8C, and the highest + 11 6C The move 
ments of the balloon would therefore be very regular 
Besides this, there are practically no storms, and the 
fall of snow in June and July is both slight and rare 

M Andree s project has been highly approved of by 
the most experienced Arctic explorers Baron Norden 
skiold has declared himself in favour of it, and M 
Eikholm, chief of the Swedish Meteorological Expedi 
tion to Spitzbergen in 1882 83, states that the conditions 
of the \rctic regions are most favourable for this voyage 
He thinks, moreover, that in the future the balloon will 
be the principal means of exploring that part of the 
world 

For many of the above details, we are indebted to an 
article in the Rn tie Sctenhfique, by M Charles Rabot 


THOMAS HENRY HUXLEY 

W E regret to announce that, after an illness extending 
back to last March, and relieved only fay two or 
three brief periods of improving health, Prof Huxley 
passed peacefully into the silence of death or —’— 
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So long ago as 1874, a notice of the life and work of posts be resigned in 1885, shortly after which he removed 
Prof Huxley was included in our “ Scientific Worthies ” to Last bourne 

fvol ix p 357), and Dr Frost Haeckel added to it an In 1893, more thin six years after his retirement the 
appreciative notice of his biological labours These dignity of Pnvy Councillor was conferred upon him 
twenty year old publications render it unnecessary that The Copley Medal of the Royal Society was awarded 
any extensive reference to the subject matter of them to him in 1888, the Royal Medal having been received 
should be given now, and, moreover, the chief details by him m 1853 and m December last he received the 


of his life are well known 

Huxley was bom at Fating in 1825 His scientific 
training began in the medical school attaehed to Channg 
Cross Hospital, which he entered in 1842 Four years 
later he joined the medical service of the Royal Nav>, 
and proceeded to Haslar Hospital from there he a as 
selected to occupy the post of Assistant Surgeon to 
H M S Rattlesnake, then about to proceed on a sun eying 
voyage in the Southern Seas The ship sailed from 
England in the winter of 1846, and returned to England 
in 1850, after surveying the inner route between the 
Barrier Reef and the East Coast of Australia and New 
Guinea During this period, Huxley sent home several 
papers, some of which were published in the Philo 
sophtcal Transactions of the Royal Society His 
first important paper, “On the Anatomy and Affini 
ties of the Medusa, wis published m 1849 His 
communications, and the cwencc of ability which 
they furnished, led to his election into the Royil Society 
in 1851 

In 1854, Huxley succeeded his friend Edward Forbes 
as Paleontologist and Lecturer on Natural History it 
the Royal School of Mines, 1 post which he held until 
his retirement in 1885 He was a great teacher, and the 
high reputation of the S( liool, now combined with the 
Royal College of Science, is largely due to his great 
influence At the request of the Lords of the Committee 
of Councd on Education, he continued to act as 
Honorary Dean of the School, and at death he still 
retained that post He also agreed to be responsible for 
the general direction of the biological instruction in the 
School, so that his place as Professor of Biology has never 
been filled up 

Huxley was twice chosen I ullenan Professor of 
Physiology to the Royal Institution, the first time in 
1854 In the same year he was appointed Examiner in 
Physiology and Comparative Anatomy to the University 
of London Other posts and honours were crowded upon 
him In 1858 he delivered the Croonian Lecture of the 
Royal Society, when he chose for his subject the “Theory 
of the Vertebrate Skull ’ f rom 1863 to i860 he held the 
post of Huntenan Professor at the Royal College of 
Surgeons In 1862 he was President of the Biological 
Section at the Cambridge meeting of the British Associa 
tion, and eight years filter held the Presidency of the 
Association at the Liverpool meeting In i860 and 1870 
he was President of the Geological and Ethnological 
Societies, and in 1872 was elected Lord Rector of Aber 
deen University for three years As might b* expected, 
Prof Huxley held strong and well defined views on 
the subject of education He was a man who at all times 
had a keen sense of public duty, and it was this which 
induced him to seek election on the first London School 
Board in 1870 Ill health compelled him to retire from 
that post in 1873. bqt during his period of service as 
chairman of the Education Committee he did much to 
mould the scheme of education adopted in the Board 
Schools 

He was elected Secretary of the Royal Society in 1873, 
and ten years later was called to the highest honorary 
position which an English scientific man can fill, the 
presidency of that Society During the absence of the 
late Prof Sir WyviUe Thomson with the Challenger 
Expedition, Huxley, in 1875 and 1876, took his place as 
Professor of Natural History m the University of Edin 
burgh From 1881 to 1885 he acted as Inspector of 
Salmon Fisheries But thts and- all his other official 
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Darwin Medal, the two previous recipients being Dr A 
R Wallace and Sir Joseph Hooker His honorary 
degrees were —D C I (Oxford), LL D (Cambridge, 
Edinburgh, and Dublin) M D (Wurzburg), Ph D 
(Breslau) The King of Sweden created him Knight of 
the Polar Stir, and he was elected into most foreign 
Societies and Academics of Science of note He was a 
Correspondant of the Pans Acadfmie des Sciences 

S ection of Anatomy tnd 7oology), and Corresponding 
ember of the St Petersburg Acadfmie Imp4nale dea 
Sciences, the Akademie der Wissenschiftcn, of Berlin 
and of Munich, the Svenska Vetenskaps Akademie, 
Stockholm, the Halle Akademie der Naturforscher, the 
Academies of Natuial Sciences of Philadelphia, Boston 
and Buffalo, the Gbttingen Gessellschaft der Wissen. 
schaften, the Pans Sou£td d’Anthropologie, and the 
Naturforschende Gessellschaft at Frankfort a M He 
was Honorary Member of the Royal Irish Academy, the 
Accademia del Lmcei at Rome, the Brussels Acaddmie 
dc Mddecine, the Institut Eayptien at Alexandria, the 
Batavia Genootschap van Kunsten en Wetenschappen, 
the Amenc in Academy of Arts and Sciences National 
Acidemy of Sciences, and the Amsterdam Akademie van 
Wctenschappen He was also Foreign Member of the 
Brussels Acaddmie dea Sciences, the Haarlem Maat- 
schappij der Wctenschappen, the Philadelphia Academy 
of Natuial Science, and the bocietk Italiana delle 
Scieme 

How far seeing Huxley was, with regard to our 
present scientific needs, may De gathered from his 
iddress when he retired from the presidency of the Royal 
Society He saw that scientific literature would have to 
be org mised before it could be folly utilised His words 
were “ We are in the case of Tarpeia, who opened the 
gates of the Roman citadel to the Sabines, and was 
crushed under the weight of the reward bestowed upon 
her It has become impossible for any man to keep pace 
with the progress of the whole of any important branch 
of scicnct It looks as if the scientific, like other 

revolutions, meant to devour its own children , as if the 
growth of science tended to overwhelm its votaries , as if 
the man of science of the future were condemned to dimmish 
into a narrow er and narrower specialist as time goes on 
It appears to me that the only defence against this ten 
dency to the degeneration of scientific workers, lies in the 
organisation and extension of scientific education, in such 
a manner as to secure breadth of culture without super 
ficiahty and on the other hand, depth and precision of 
knowledge without narrowness * Another point touched 
upon in the same iddress was the claims of science to a 
place in all sj stems of education “We have a right,” 
he said,' to claim that science shall be put upon the same 
footing as any othei great subject of instruction, that it 
shall have an equal share in the schools, an equal share 
m the recognised Qualification for degrees, and in Uni. 
versity honours ana rewards ' It must be recognised that 
science, as intellectual discipline, is at least as important 
as literature, and that the scientific student must no longer 
be handicapped by a linguistic (I will not call it literary) 
burden, the equivalent of which is not imposed upon his 
classical compeer ■ 1 o the expression of such views as 

these we owe the increased attention now given to scien 
tific instruction in this country, though we have not yet 
reached the impartial stage to which science has a right 
It may, perhaps, be too early to fix Huxley s reil place 
in Biology writing in these columns in 1874, the 
eminent German naturalist, Haeckel, ranked him among 
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the t rst zoologists m F ngland, talcing zoology in its widest tific and literary abilities as I possessed to the uttermost, 
and fullest signihc it ion When we consider he re indeed, my experience has furnished me with no better cor 
limited the font, senes of distinguished memons with reettve of the tendency to scholastic pedantry which besets 
nhith dunng the lust quarter of a century Prof Huxley all those who are absorbed in pursuits remote from the 
Ins tnuched zoological literature, we find that in each of common ways, of men, and become habituated to think 
the larger diwsionx of the animal kingdom wc art | ind speak in the technical dialect of their own little 
ndtbted to him for important discoveries. From tilt I world is if there were no other 

Invest animals he gi.(dually extended his investigation to rhis Journal especially loses in him one of its best 
the highest In the Protoxoa, he was the first to come friends We art now in the second senes of fifty volumes, 
to sxtisfectmy ((inclusions concerning the nature of and his w as the hand that commenced both of them His 
lhalassicollid c ind Spharozoida and by his work on introduction to the fifty first \olume will be fresh in the 
Oceanic Hydrozoa he greatly extended the know ledgt minds of oui readers and it justified the position 
of 7ooph>tCh His reseirehes upon members of the ht had occupied since 1859 is the devoted apostle of 
important group of Iunicati are of grcit viluc and the Daiwiman theory He was moreover, not only a 
miny important ads amts in the morpholog) of the most salucd contributor to our columns, but his advice 
Mollusca and Arthropoda arc due to him I urthcr on many points has been freely asked, given, and 
Huxley cspeci illy studied and advanced the knowledge followed during 1 gu liter of a century 
of the compuritiic matomy and classifit ition of the Huxley s wonderful kindness to young men is very well 
Vertebrata His Lectures on the Elements of Cominra known He would discuss subjects with his students, 
tive Anatomy and his numerous monogriphs on living and his perfi t geniality put them entirely it their ease 
and extinct species ifford abundant evidence of what Always leidy to extend a helping hand he assisted many 
biological science owes to him to higher nnges than they could otherwise have attained, 

Huxleys phre as me who has lately influenced and by words of eni ouragement induced others to con 
modern thought on many questions is icknowlcdged tinue their isrent 

by all to be 1 very high one The profound ind truly The objects which Huxley stated he had in mind from 
philosophical conceptions which guided him in his the commencement of his scientific career are these 
inquiries ilwiys enabled him to distinguish the essenti ll lo piomote the increase of natural knowledge and to 
fiom the unossentnl First among the subjects which forward the application of scientific methods of mvcati 
owe their advancement to hts support is tht theory of gation to all the problems of hfe to the best of my ability, 
biological evolut on When in i8fo it became his duty in the conviction which has grown with my growth and 
it Professoi at the Royil School of Mines to give 1 strengthened w th my strength that theie is no alleviation 
(oursc oflecturts to working men in the Jermyn Street for the sufferings of mankind except veracity of thought 
Museum of 1 radical ( eology he selected for his subject and of action and the resolute lacing of the world as it 
The Rclvtion of Min to the lower Animals The is when the garment of make believe by which pious 
questions arising out of this topic bei ame the subject of hands have hidden its uglier features is stripped oft It 
warm controversy at the meeting of the British \ssotia is with this intent that I have subordinated any reason 
tion in thit and subsequent years The lectures were able or unrtasonable ambition for scientifu feme which 
published in 1863 under the title Evidence as to Man s I may have permitted myself to entertain to other ends 
Place in Nature ind excited great interest both in this to the popularisation of science to the development and 
country and abroid In this md in other woiks he organisation f scientific education to the endless senes 
advanced the pnnciples of the Dirwinnn theoiy and . of battles and skmmshrs over evolution and to untinng 
worked out min> important developments opposition to that ecclesiastical spirit that dencalism 

To again quote H icckel Not only has the Fvolution which in Tngland is everywhere else and to whatever 
Theory received from Prof Huxley a complete demon denomination it may belong is the deadly enemy of 
stration of its immense importance not only his it been ( science In striving for the attainment of these objects 
largely idvanccd by his valuable comparative researches I have been but one among many and I shall be well con 
but its spread among the general public has been largely tent to be remembered or even not remembered as such 
due to his well knownpopul ir writings In these he has How nobly he acted up to his principles we ill know 
accomplished the difficult task of rendering more fully how greatly the pursuit of his objects have benefited in 
and clearlv intelligible to an educated public of very tellectual and m itenal progress we can only estimate 
various lanks the highest problems of philosophic In the preface of the fifth volume of his Collected 
biology From the lowest to the highest organisms, Fssays Huxley gives a quotation from Strauss s 
he has elucidated the connecting liw of development Der altc und der ncue Glaube which describes so 
In these several ways he has rendered s( icnce a service exactly the guiding pnnciples of his life that it is difficult 
which must ever rank as one of the highest of his many to believe the lines were wntten by another band nearly 
and great scientific ments 1 quarter of a century ago For close upon forty years, 

As 1 writer of F nglish Huxley has been unsurpassed in wrote Strauss I have been wnting with one purpose, 
our time and generation He has set a standard in xcien from time to time 1 have fought for that which seemed to 
tific liteiaturc both in rleirness of exposition and in the me the truth, perhaps still more against that which 1 
most perfect handling of word which it behoves his sue have thought error and m this way I have reached, 
cessors to closely follow He aimed at wnting clearly indeed overstepped, the threshold of ola age There every 
and avoided the use of technical language whenever tamest man has to listen to the voice within ‘Give an 
possible As he remarks in the preface to tne volume of account of thy stewardship for thou mayest be no longer 
"Collected Essays contaimnghisoiolomcalandgeological steward Ihit I have been an unjust steward, my con 
addresses I h ive not been one of those fortunate per science does not bear witness \t times blundering, at 
sons who are able to regard a popular lecture as a mere times negligent Heaven knows but, on the whole, I 
hors damn unworthy of being ranked among the senous have done that which 1 felt able and called upon to do 
efforts of a philosopher and who keep their f ime as and I have done it without looking to the right or to the 
scientific hierophants unsullied by attempts—it least, of left seeking no man s favour, fearing no man s disfavour ’ 
the successful sort—to be understated of the people Huxley leaves a wife and seven children—three sons 
On the contrary I found that the task of putting the and four daughters They mourn the loss of a loving 
truths learned m the field the laboratory and the museum husband and fether, and tnetr affliction is shared by au 
into language which without bating a jot of scientific who were fortunate enough to know him as a friend But 
accuracy shall be generally intelligible taxed such suen his loss will not only be felt by these it affects the whole 
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intellectual world Men will arise who, hke him, will 
advance and extend scientific knowledge by research and 
exposition, but rarely will the qualities of the investigator 
and interpreter be combined with a more charming 
personality 

The funeral has been fixed to take place at Marylcbone 
Cemetery this afternoon, at 1 30 o’clock 


NOTES 

AMONG the honours which Lord Rosebery recommended on 
leaving office, and which the Queen has approved, we notice 
that Dr Robert Giflin, C B , whose work in various departments 
of statistical suence will be known to our readers, has become 
K C B , and that l’rof J W Judd has been appointed C B 
Mr James Blyth, the well known agriculturist, has received a 
baronetcy, Cokmcl V D Majendie, C B , has been promoted 
to K.C B , and Captain Lugard has been appointed C B. 

Thh International Meteorological Committee, at its Ust 
meeting at Upsala, in August 1894, recommended that an 
International Conference of the same character as that of Munich 
rn 1891, should lie held at Pans about the middle of Septemlier, 
probably September ij, 1896. Ai urcular has just been distributed 
among meteorologists, announcing that M Mascart has under 
taken to make the arrangements necessary for the meetings 
of the conference Mr R H Scott will be glad to receive, 
at the Meteorological Office, notes on any questions suitable for 
insertion in the programme for the conference It is proposed 
that the definitive programme shall be prepared before the end 
of the present year 1893, in order to give meteorologists 
interested in the subjects projiosed for discussion, time to 
formulate their views thereon 

Thk death is announced of Prof 1) Kirkwood, for many 
years Professor of Mathematics in Indiana State University, 
and known for his investigations of the orbits of planets and 
comets 

An influential committee has lieen formed in Pans, to collect 
funds for the erection of n monument to Francis Carmer, the 
explorer Ihe Treasurer of the Committee is M J Rueff, 
43 rue Taitlwut, Pans. 

Prof Fur hs has been elected a Correspondant of the l*ans 
Academy of Sciences, in the Section of (isometry j Dr Nanser) 
has been elected a Correspondant of the Section of Geography 
and Navigation, and Dr Laveran a Correspondant of the Section 
of Medicine and Surgery 

Prof Wun has formally announced the resignation of his 
office at St Petcrsliurg os from September 13. His future 
residence will be at /unth, and he requests that papers and 
books hitherto addressed to him at St Petersburg, should be 
sent to his new address 

The subject of the essays for the Howard Medal of the 
Royal Statistical 'society, to be awarded in 1896, wfth £20 as 
heretofore, is “ School Hygiene, m its Mental, Moral, and 
Physical Aspects.” E stays should be sent m on or before June 
30, 1896 

Prof C. Lloyd Morgan has accepted an invitation to 
deliver four lectures in the Columbia University Biological 
Course next winter His subject will be “ Some Habits and 
Instincts of Birds.” Mr Frank M Chapman, of the American 
Museum of Natural History, will also give four lectures upon 
lards, from the zoologist’s standpoint. 

The American Museum Expedition of 1895 has already cam 
pleted the exploration of the Uinta,,basin fossil fount, and 
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established tbe foot that, hke the of France, it u 

completely transitional between the Eocene and Miocene. The 
party u now passing north to explore Brown’s Park on the 
eastern base of the Uinta Mountains, antmeient lake basin which 
has boon long knots n but hitherto unexplored for fossils. 

The Executive of the Midland Union of Naturalists at their 
annual meeting, held on Monday last at Oxford, awarded to 
Mr Walter E Collmge, Assistant Lecturer in /oology and 
Comparative Anatomy, Mason College, Birmingham, the 
“Darwin Medal” fur his ruent researches on the cranial 
nerves and sensory canal system of fishes. 

Mr George b Dwis, who, sinre January 1885, has at a 
very heavy loss maintained the “ Index Medicus," announces 
he will be obliged to discontinue that very useful publication, 
owing to insufficient supjxirt It would hardly be to the credit 
of medical societies, and scientific workers generally, if this 
indispensable monthly indts. is allowed to come tu an end for 
want of something hke £400 a year 

The fortieth annual exhibition of the Royal Photographic 
Society will be inaugurated on Saturday, September 28, by a 
private view, followed in the evening by a conversazione The 
exhibition will remain open daily (Sundays excepted) from 
September 30 until November 14 Medals will be placed at the 
dtsjiosal of judges for the artistic, scientific, and technical excel 
fence of photographs, lantern slides, and transparencies, and for 
apparatus The judges for the technical section are Captain W 
deW Abney, Mr Chapman Jones and Mr Andrew Pringle 

As International Exhibition of Hygiene, organised under the 
direction of M Brouardel, was opened at Pans on Thursday 
last The exhibits are divided into five groups, referring 
respectively to (I) the hygiene of pnvate houses, (2) city 
hygiene, (3) the prophylactics of rymotic diseases, demography, 
sanitary statistics, \c , (4) the hygiene of childhood, including 
alimentary hygiene, questions of clothing, and physical exercises, 
(S) industrial and professional hygiene 

TllR Weekly Wtatker Report of the 29th ull shows that the 
rainfall for the first half of this year is much below the average 
in all districts except the north east of England The deficiency 
vanes from 2 5 inches in the east of Scotland, to 5 inches m 
the south west of England, hut in the west of Scotland the 
deficiency amounts to 12 inches. Some heavy amounts have, 
however, been measured recently, at Churchstokr, Mont 
gomery, the abnormally large foil of 4 83 inches was recorded 
on the 26th ult 

A 1r w days ago, the Lord Mayor of Liverpool, on behalf of 
the Museum Committee of the Corporation (of which Sir 
William B Forwood is chairman), opened in the Public Museum, 
in presence of a numerous assembly, a large new gallery ex 
clusively devoted to ethnography An interesting account of 
the origin and history of the collection, and of the method of 
its arrangement, was given by Dr II O Forbes, the Director 
of Museums The African, Papuan, and New Zealand sections 
are especially rich, while those of Mexico, Peru, and Patagonia 
contain some very rare exhibits of exceptional value. 

Ar the annual general meeting of the Society of Arts, the 
following gentlemen were elected Vice Presidents 1—Sir Edward 
Birkbeck, Mr B Francis Cobb, the Hon Sir Charles W 
Fremantle, Sif Douglas Dalton, and Prof W C Roberts 
Austen To fill the places vacated by retiring members of 
Council, there were elected, at the same meeting, Sir Steuart 
Colvin Bnyley, Major General Sir Owen Tudor Burne, Mr K 
Brudenell Carter, and Dr FhmcU Elgar Sir Frederick 
Rtamwell was elected Treasurer of the Society 
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Till' followhig recent appointment* ue announced in Science 
To lie assistant professors in John* HopkuM University Dr C 
Lane Poor, sstronom} , Dr A S Chessui, mathematic* and 
mechanic*, Dr Simon l 1 leaner, pathology, Dr Albert Mann 
to be professor of biology m Ohio Wesleyan University In 
Syracu*e University, Dr L C Quereau to be professor of 
geology and mineralogy, and Dr W H Metzler associate 
professor of mathematics Mr M A Maclcentie has been 
appointed professor of mathematics in Tnmty University, 
Toronto The chair of physics in the University of California, 
recently filled b, the late Prof Harold Whiting, has been 
offered to Dr fc P Lewi* 

A novel engineering scheme in the construction of the 
foundation of the retaining wall of the new speedway at High 
Bridge, in New \ ork City, is the ffeeang of a bed of quicksand 
which impeded the work A row of 4 inch pipes have been 
sank a few feet apart, to the depth of 40 feet 1 hesc pipe* are 
capped at the bottom and inside them are insertcl smaller 
pipes, open at the bottom Cold air is forced from a condenser 
through the smaller pipe* mto the larger, and thence returned 
to the condenser The air it cooled by expansion to a tempera 
tare of about - 45° C , thu* freezing the surrounding mud an d 
wet sand, and checking the flow into the excavation 

Those who have road Prof Crum Brown s “ Robert Boyle ’ 
Lecture, reported in our columns (vol hi p 184) will be 
interested to learn that among the “ Studies from the Princeton 
Laboratory, contributed to the current number of the Psycho 
logual Rmtrto, there u a paper on ‘ Serustic ns of Rotation, by 
Mr H C Warren The particular object of this investigation 
wu to determine the relative influence of sight and the internal 
sense of rotation on the subjective estimate of movement By 
means of a mirror- which could be inserted or removed at will — 
the apparent motion, as given to sight, could be reversed For 
the detailed results the paper itstlf must be consulted In 
general they seem, we are told, to favour thu view that 
the semicircular canals constitute the organ for the sense of 
rotation 

The Meteorological Office has received from the Central 
Physical Observatory of St Petersburg, copies of s circular 
addressed to various institutions with reference to a proposed 
meteorological exhibit at Nuhny Novgorod F xhibition m 1896 
The Central Physical Observatory being desirous of making this 
exhibit as complete as possible, and at the same time of making 
known to the Russian public the progress of meteorological 
science in various countries, desires to obtain information on any 
of the following points —(1) Number of stations, of different 
orders (a) Titles of periodical publications, any of which will 
be exhibited (3) Summary of practical applications of meteor 
ology, with titles of any works on the subject (4) Copies of 
works containing mean values or references to them, instructions 
for taking observations, descriptions of instrument* with methods 
of exposure, and charts referring to mantime meteorology 

The autumn meeting of the Iron and Steel Institute will be 
held at Birmingham from Tuesday to Friday, August ao-33 
The programme will embrace visit* to the leading industrial 
establishments m and around Birmingham The Mayor of 
Binmnghamfwill hold a reception, at the City Council House 
and Art GWery on the evening of August ao The Lori and 
Cogntess of Warwick will also give a reception at Warwick 
Cottle Among the papers that are expected to be read are — 
“ The Thermo chemistry of the Bessemer Process,’ by Prof W 
N Hartley, F R.S , The Hardening of Steel by H M 
Howe, “The Mineral Resources of South Staffordshire, byH 
W Hughes 1 “ On Tests of Cast Iron,” by W J KeepsndbyT 
D West, "The Estimation of Oxide of Iran in Steel, by A. E. 
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Tucker, “ The Use of Nickel in the Metallurgy of Iron,” by 
H A. Wigfcrn 

Peof Kikvchi, of the Science College, TOkyS, is preparing 
a short Ufe of the late Prof Cayley, to be accompanied by a 
photograph, for a Japanese popular scientific monthly, vis. the 
“ Toyo Gakugu /sishi ’ 

A RKMAKKABiK system of electnc lights on buoys has just 
been completed at the Cedney Channel, off Sandy Hook This 
channel « only 1000 feet wide, and vessels have not hereto f o r e 
been able to pass through it by night The new system, how 
ever, provides a brilliant thoroughfare, lighted by ten incan¬ 
descent lights of too candle power each, and each on a buoy, 
about $0 feet long and rising 13 feet out of water The cable 
which convey* the electricity carries the pressure of 1000 volts 
under water and is six and half mile* long, being the longest 
cable in the world carrying a high pressure current under water, 
and also the only one of its kind ever made It consists of a 
copper conductor insulated with gutta percha, bedded in jute, 
and sheathed with hard drawn copper wire The machines have 
an output of only too v dts, but the current flows through a 
step up converter back of the switchboard, where it is converted 
into the required voltage, thus being perfectly safe to operate 

Tkf paleontological department of the American Museum 
has recently secured by purchase the entire collection of fossil 
mammals of North America brought together by Prof fc D 
Cope since 1S70 This includes 352 of Prof Cope’s mammalian 
types, besides the uniqut single skeletons of Pherutcodu*, 
Hyncothenum and Hjrachyas, and the rich senes from all 
formations described and figured in Cope’s Tertiary Vcrtebnta* 
besides all hu unpublished material Thu famous collection, 
together with the others which ore rapidly coming in from the 
annual western expeditions to the Rocky Mountain region, will 
be arranged in the large new hall upon the geological floor 
of the Museum, which has been designed and cased for the 
purpose The collections are being prepared for exhibition and 
research as rapidly as possible 

By the kindness of Mr R H Scott, we are able to pnnt the 
following information received at the Meteorological Office with 
reference to some recent earthquake disturbances in the Leeward 
Islands The note was drawn up by Mr F Watts, the Govern 
ment Analytical Chemist at Antigua, and was sent to the Colonial 
Office with two letters on the effects of the earthquake in Barbuda. 
" On Monday May ao, 1895 a long and somewhat seven earth 
quake shock was felt in Antigua at 4 44 p m Thu shock threw 
down a steel rod 4 inches long and | inch in diameter, in a 
rough earthquake indicator at bkerretts Slight shocks followed 
at intervals I was able to ascertain that there were at least seven 
shocks between 4 44 and 8 sop m A shock st 6 58 p m was 
rather severe, causing one of the Cathedral bells to sound slightly 
and slopping the dock Slight shocks have been experienced 
vlmost every day since Similar shocks are repotted from. 
Montserrat, Nevis, St Kitts, and Barbuda. Some injury to 
buildings u reported from Barbuda, but I am unaware of the 
extent of the damage It is stated that distant sounds, as of 
explosions, were heard m Barbuda , these appear to have been 
beard in a northerly direction Through the courtesy of the 
Telegraph Company, I am informed that these earthquakes have 
not been felt m any islands ssve those in the groups Antigua, 
Montserrat, Nevis, St Kitts, Barbuda From this feet, coupled 
with the report of noises heard in Barbuda, I should infer that 
these disturbances are purely load, and in no way related to the 
earthquakes in Europe about the same time ” 

Ax elaborate investigation on the bacterial contents at 
margarine and margarine product* has been recently made bp 
Mtmn Joliet and Winkler It is satis&ctory to find, m view 
of the huge quantities of margarine which are placed on the 
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market in one form or another, that it u connderably freer from 
microbe* than ordinary batter when the hitter u not made with 
Fait earned cream Where*! butter contain* an average of from 
10 to 30 million* of microbe* per grr , margarine batter yield* 
bat from 4 to 6 million*, moreover, white m extreme case* a* 
many a* 47 million* of microbe* have been found per grtn 
in batter, marganne can only boa«t of it meat something over 
XI million*. Cold appear* to act more prejudicially on 
margarine microbe* than it does on butter garms , thus in one 
case a reduction from ty million* to 330,300 per giro was 
obaerved in marganne, whilst a similar exposure never succeeds 
in eliminating more than one third of those preient in butter, 
according to Lafcr It is reassuring to team that m none of the 


numerous samples examined were pathogenic bacteria da 
covered, many of the ordinary microbes present were isolated 
and described, and amongst these two were found which the 
authors believe are closely associated with rancid processes which 
occur in old samples of marganne To further reduce the 
microbial population of marganne butter, it is suggested that 
only stenle milk and stenle water should be used in Us manu 
facturc from oleo marganne which is considerably poorer in 
bacterial life than the finished product 

In the years 1891 and 1893, the Norwegian Government fitted 
out a vessel for the purpose of making temperature observations 
round the Lofoden Islands with the view of tracing the con 
nection between the habits of the cod and the temperature of the 
water, and the Parliament voted a sura of money for the 
chase of thermometers for registering the temperature at vai 
depths We have received from Lieutenant G Gade, who was 
entrusted with the investigation a pamphlet entitled * Tempera 
turmaahnger 1 Lofoten ’ which contains an interesting account 
of the results obtained He found that at the same places the 
temperature sometimes increased regularly according to the 
depth, while at others there were two distinct 1 train of water 
the cold being uppermost Although the vertical variations of 
temperature may have been considerable, ytt he always found 
an increase with depth The favourite temperature of the cod 
is supposed to be 5" C , and while in January J892 this was 
found at the surface, fn March 1891 it was only found at a depth 
of 160 metres , the greatest depth at which fishing takes place 
is aoo metres, where C were recorded nearly constantly 
from January to the middle of April Lieutenant Gade found 
that when there were two strata of water, one cold (2*-3*C ) 
uppermost, and one warmer (5* 7* C ) below, the cod was 
always found in the warmer stratum but, as the fishing take* 
place at depths where the temperature is from 4*-7° C or more 
(and the depths where these temperatures are found are very 
different), the author consider* that the fisherman cannot derive 
practical advantage from temperature observation* alone 

Chorisis, or the doubling of the parts » by no mean* a rare 
occurrence in flowers In this phenomenon there appear, 
apparently in the place of one floral leaf, especially a stamen, 
two such leaves either collaterally, 1 t beside one another, or 
serially, above one another These pairs of leaves may arise 
either out of a single common pnmordium, or directly from the 
axis Up to the publication of a paper on " Das Reductions 
geseUder Blllthen,” by Dr Lad J CelakovikJ (Stab derkonlgl 
bohnuachan Ges der Wissenschaften), morphologists agreed 
in regarding chonsi* as the division or branching of an originally 
simple leaf Dr Celakovsky, however, comet to the following 
conclusions, amongst others, after a very complete consideration 
of a large number of instances Normal chonsi* occurs not a* 
a dinuon of a angle leaf, but rather as a fusion, or at least an 
a p proxim ation of distinct and originally uniformly separated 
lean* Xu the ontogeny of the plant this may occur at a 
touching or positive chonsi*, u tie terms it, of s ingle 
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pnmordium, but this feet does not afford, according to him, a 
clue to the step* in (he phylogenetic development by which the 
it state has come about, but he believes in opposition to 
tlherto received pinion, that the ptesent condition in 
these flowers was attained by negative chontu or approxunatxm 
Normal chonsts is the expression of an incomplete tranfctoon 
from a state in which the individual leaves composing a whorl or 
whorls were more numerous into one xn which they are leas 
numerous It it, in fact the resultant of two tendencies—one, the 
older, to polymerum and the other and newer, to oligomensm 
The reduction so effected is always governed try the law of the 
alternation of the consecutive leaf whorls Dr deUkoeskJ's 
paper is one of great interest, and the discussion as to the 
origin of the various types of andreecium wilt no doubt be 
specially useful to those who are interested in the affinities of 
the natural orders of dicotylcd ms and monocotyledons 
The publishers of knowledge announce that Dr Isaac 
Roberts, I 1 R S , will shortly continue in that magaatne his 
selection of photographs of stars, star dusters, and nebula: 
The senes is intended to be in continuation of Dr Roberta t 
work, “ A Selection of Photographs of Stan, Star Clusters, 
and Nebulse, ’ recently published, and which has contributed 
very largely to the extension of the knowledge of astronomical 
phenomena 

The July number of Natural Scttnct is devoted to brief 
description* of the results of the Challenger Expedition, from 
the points of view of investigations m many branches of know 
ledge bach of the contributors, all of whom write with 
authority upon their respective subjects, more or less confines 
himself to answering the question, “ How has the Challenge 
Expedition advanced science?” The brief summaries thus 
obtained form a very valuable and compact index to the advances 
varum* fields of natural knowledge due to the Expedition 
The additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Afacacus suutus, 9) from 
India, presented by Mr John Norbury, Junr , a Macaque 
Monkey (Afacacus cymmolgns, A) from India, presented by 
Mr II W Bail, a Black eared Marmoset (ffapcUe penctllaia) 
from South east Brazil, presented by Mr H P Roberts, a 
Rough box (Cams ruUs ) from British Guiana, presented by Dr 
Irvine K Reid a Grey Ichneumon (Herfettet gratae) from 
India, presented by Lady Champion de Crespigny, seven 
Block Salamanders (Salamandra atra), a Slowworm (Angua 
fragths) from Switzerland, presented by the Rev J W 
Horalty , a Burchell s Zebra (F</hm iurchelh , A ) from South 
Africa, a Common Rhea (A Am amertcana) from South America, 
deposited , two Black necked Swans (Cygnus mgrtcollu) from 
Antarctic America three Blue Snow Geese (Chen carulttcms) 
from Alaska, purchased , a Thar (Capra jimlaua, 9 ), bom in 
the Gardens 


OUR ASTRONOMICAL COLUMN 
Variable Stars Dr Chandler has completed a revised 
supplement to his well known seeood catalogue of variable 
stanT together they fbmish a complete list of kngwn variables, 
comprising m all 344 star* Some little difficulty has been ex 
penencedin connection with the southern variables, on account 
of the want of accurate positions and certain identification* in 
some cases Dr Chandler especially shows a want of confidence 
in the data relating to the variables discovered photographically 
at the Boyden station of the Harvard College Observatory at 
Arequipa,, but considering the presung need of a definitive 
nomenclature, and relying on the assurances of Prof Pickenng, 
most of these objects have been included in the catalogue and 
letter* assigned to them . . _ . . 

All the recent observation* made by the South African ob 



232 


NATURE 


[July 4, 1895 


server Mr Roberts, have also been included in the new cats 
logue (Astronomical Journal, No 347 ) 

1 he Tkmperai use o> the Sun —A new method of deter 
mining the temperature of the sun has been employed by H 
bbert (istroikysical Journal, June) With the aid of data 
supplied by Langley s investigations, Rubens deduced the law 
that thi wave length of the maximum energy is inversely pro 
portional to the square root of the absolute temperature of the 
radiating body experiments on the radiation of blackened 
bodies between absolute temperatures 373* and io88‘ indicated 
the relation 

As/T =11*3, 


T being the absolute temperature, and A being expressed in 
microns 001 mm ) I angley has shown that the maximum 
energy of the continuous background of the solar spectrum is 
very nearly at o dp, and assuming that the incandescent 
particles in the sun which yield the continuous spectrum ore 
comparable to a black body as regards their total radiating 
capacity, the application of the above formula gives a tempera 
lure of about 40 000* ( The parts of the sun to which this 
temperature applies are stated to belong to the interior regions 
below the photosphere 

l)r Fbert enters into a discussion of the electromagnetic 
nature of the solar radiati in in order to justify the application of 
the formula m the case < f the sun Thu leads him int dentally 
to suppose that the continuous backgroun 11 f the solar spectrum 
is mainly due to hydrogen in a strongly compressed stale 

Ths Koiahon ot Saii kn -In 1893 Mr Stanley Williams 
announced some highly interesting forts with reference to the 
period of rotation of Saturn, vs deduced from observations of 
spots on different parts of the surf tee of the planet (Naii RE 
vol 1 p 3a) The observations were continued during the 
opposition of 1894 and similar striking results has e been arrived 
at (Monthly Notices vol lv p 354) It was again found 
that the spots lneheale 1 widely different rotation periods in the 
name latitude but in different lmgitudcs, at shown in the 
following tal le — 


wwtiis 


>4 57*9 

14 44 *3 

15 47 97 

13 1 69 

12 4003 
I* 2583 


The average rotation penvdv of the whole cjuatonal spot 
rone during the four years of observation were as follows 


1891 

1892 

*893 

1894 


8 35 “ ;;l 
3 St • ' U 


The extreme difleren 1 f Im 461 observtd since 1891 
“ means a very c insiderable increase in the velocity of motion t f 
the surface material amounting 11 66 miles per hour In 
other words the great squat nal atmospheric current of Stturn 
was flowing 66 miles an hour more quickly in 1894 than it was 
in 1891 

Taken as a whole the ibservtUous indicate a more rapid 
rotation of the planet in the equatoml regions thsn in tht 
northern rone of sp ts and they appear to establish that theie 
are great differences of velocity In different longitudes 

To Prof Darwin these results suggest a rather wild con 
stderali m [0/nei~atoiy June) He considers it possible that 
sections r f the planet p irallel to the equator may n Jl be circular, 
and suggests that it might be worth trying to detect systematic 
differences bRween the wni us equatorial diameters by micro 
metric meastrements 


THE VISIBILITY 01 SHIPS’ LIGHTS 
T T may be femembered (hat in 1890 the German Marine Obser 
* vstory tasted some three thousand running lights in use on 
board ships, and found two thirds of them defective further 
tests of the visit®ty of lights of known candle power were made 
by the Germafl Committee last year and some of the results 
obtained are noted in a leaflet just distributed to seamen by the 
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U S Weather Bureau The law of emission for a white light 
is that its visibility is proportional to the square root of its 
candle power, and the results of the experiments by the Com 
mittee closely follow the law, the departures being no greater 
than the estimated errors of position of the vessel The mean 
of a large number of observations gave as the distance at which 
a white light of one candle power became visible 1 40 miles for 
a dark clear night and I 00 mile for a rainy one Experiments 
undertaken in America, offer the International Maritime Con 
grass in 1889 gave the following results in very clear weather 
A light of 1 candle power was plainly visible at 1 nautical mile, 
and one of 3 candle power at 2 miles A 10 candle power light 
was visible with an ordinary binocular at 4 miles, one of 29 
candles faintly -it 5 and one of 33 candles visible without drift 
cully at the same distance On a second evening, exceptionally 
clear a white light of 3 2 candle power could readUy be distin 
mushed at 3 one of $ 6 at 4, and one of 17 2 at 5 miles The 
Dutch governmental experiments, conducted at Amsterdam, 
gave the folk wine results A light of 1 candle p iwer was visible 
it 1 nautical mile 3 5 ut 2, and 16 at 5 miles Experiments 
with green lu,hts gave 0 80 os the distance in miles at which a 
green light if a single candle power is just visible The candle 
power required for a green light to be visible at I 2, 3, and 4 
nautical miles was 2 15 51 and 106 respectively The Amen 
can experiments Itfort referred to givi for green light 3 a 
candle power fairly visible at I mile, and 28 5 eltarly at 2 miles 
these results being however from a limited numlies of expen 
ments Tht ( Lrmvn tn-tls were much more numerous The 
cxtraordinanly rq id diminution of the visibility of the green light 
with the distance tvtn in good observing weather and the still 
more rapid decrease in rainy weathtr of a character which will 
but slightly dimmish the intensity of a white light show that it 
is of the utm st lmj rtance to sele t for the glass a shade of 
colour which will intirlere with the intensity of the light os little 
as possible The shade recc mmtndcd is a clear blue green 
kclluw gretn ml grassgn.cn should not be employed as they 
become indistinguishable from while at a very sh rt distance 
hot the rtd a consideral ly Wider range is allowable but a 
coppery red is said to be the best 


THF RFI 4 TIVE POHFR S 01 lARUh 
AND SMAIL TI IF SCOP I S IN 'SHOWING 
PIANEIARY DU All 


T1 is to le hoiul that a definite understanding wdl soon be 
1 armed at regarding the differences between forge and small 
telesceptsin revealing delicate surface markings! n Mors Jupiter, 
and Salum The subject f relative efficiency was discussed 
about ten years ag and some inlensting evidence was evoked 
as to the different f rmsaml sues of Iclcsc >pes but no settlement 
of the quest) n was ) 1 ssible in the face 1 f the liversity of opinion 
existing The time seems to have come when the subject may 
he suital 1) referre 11 and the ficts c msidered apart from mere 
prejudice r preference fi r any kind 1 r si/t < f instrument 
The phen mend results recently claimed f r certain small 
tclesc ties are aim st of a character to shake even the faith of 
those itisp sel to acknowledge their great utility n several 
fosses of ol jeets for our ce nfidcncc cann it gt beyond rtoson 
able limits In individual eases a good though small instrument, 
an acute well trained eyt acting in esmbmatnn with the best 
atmospheric c< nditi ns will yield surj rising results , but some 
of those lately published border upt n r mancc and henceforth it 
w ould teem that if all the data denv ed with such means are to be 
absolutely accepted then large lelescopes ore grossly incapable 
on certain important objects, and may as well be pocked away 
in the lumber rooms c f our obsersotines 
1 his is the me re surprising when we consider the opinions 
expressed during the discussion which previously took place oa 
the some subject Prof C A \oung wh j has charge of the 
23 inch refractor at Princeton, said I can almost always see 
with the 23 inch everything I see with the 9I inch under the 
same atmospheric conditions, and see it 1 letter —if the seeing is bad 
only a little better, if good immensely better Other observers 
having the means of comparing large and small instruments, side 
by side furnished similar evidence, except in the case of M 
Wolf, of Pam, who said “ I have observed a great deal with 
two instruments (both reflectors) of 15 7010147 2 inches aperture. 
I have rarely found any advantage in using the larger one when 
the object was sufficiently luminous Prof Asaph Hall, whose 
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valuable work with the 2$ 8-rnch refractor at Washington u to 
well known, once said “ The large telescope does not show 
enough detail ” The testimony was not, therefore, unanimously 
m favour of bg telescopes 

More recently the 36 inch at Mount Hamilton has been 
eulogised for its fine performance Mr heeler, 10 January >888, 
said that the minutest details of Saturn s surface were visible 
with wonderful dutmctmst with this inatrument The 13 inch 
and 6 inch refractors at the same observatory were found for 
inferior in capacity to the 36 inch Prof Barnard has also 
stated “ Let the conditions be the best for observing, with the 
air steady, and the 36 inch is far ahead of the 13 inch ” Thu 
same observer has also remarked ‘‘350 is the most useful jmwer 
on Jupiter and Mars, 520 on Saturn " For planetary work he 
prefers using the foil aperture and low powers 

We have it on the authority of most of those who hue 
employed both large, and small telescopes, and are therefore in 
the best position to speak as to their relative merits, that large 
instruments in good air will reveal more than small ones 1 he 
observer would in preference use the largest instrument for any 
critical purpose, and this being so, how shall we explain their 
apparent failure in regard to planetary details ? Is it that the 
Ug telescopes show too tittle, or thit the small instruments 
exhibit too much ? 

And here it may be noted that only in exceptional cast s do 
we find phenomenal results accruing from the use of small 
apertures It is not every one who has a telescope of 6 or S 
inches diameter who can discover the various spots and 
numerous belts on Saturn, or trace the double and often inter 
lacing canals of Mors 

During the last few years nunit r jus ilark and light spats have 
been detected on the ball of Saturn by Mr \ S Williams, who 
used a 6 inch reflector lhesc have been distinguished whtn 
Saturn was neanng conjunction with the sun, and in sjute of Iw > 
unfavourable circumstam.es namely the small diameter of the 
planet, and its proximity to the h iruon The spots have been 
seen so distinctly, that the obseratr has been enabled to desenht 
them individually as bright or faint small or large, round or 
oval, Ac Ihese observations have not, jierhaps, been fully 
corroborated, though several obstrveis appear to have ghnuised 
the markings alluded to When we < onsnler that many hundreds 
of amateurs have lieen employing their telescopes upon Saturn 
without seeing the spots, the affirmative evidence of a few 
isolated persons can hardly lie regarded as conelusive It is a 
fact that, if any new feature on a planet or an unknown com 
panion to a star were confidently announced, a few of the many 
observers who lo iked for it would certainly assert they eould see 
it though not really existing 

Prof Hough, with the 18A inch rift act >r, at Chicago, made 
a series of observations in 1884 and 1SS5 for the special pur 
pose of detecting definite markings on bitiim and redetermining 
the rotation period, but he ijuite filled to get the necessary 
data His statement was “ Pie lielts on the disc of the 
planet were at times quite consiucu jus and very sharply dt 
fined, but wc were unable lo find any spot or marking by 
which to observe rotation ” A el the Afnilkly Notice* for Tune 1884 
contain a drawing which gives a numerous array of condensations 
attached to the dark narrow belt hounding the equator on Us 
southern side Ibis drawing was made with an 8} inch re 
Hector, and at about the same i>en>l many other obscivers 
examined the planet with an entirely negative result as for as 
the existence of these condensations was concerned A drawing 
was published in the Journal of the British Astronomical Asso 
ciation for July 1894, showing the planet as he ap]ieared on 
Match 26 of that year in a 12 inch reflector \ numerous 
assemblage of dark belts are shown, and many other observers 
appear to have seen seatMl comparatively narrow lielts Prof 
Barnard, however, using the 36 inch refractor in re measuring 
the dimensions of Saturn and his rings in 1894, was led to pay 
some attention to the physical appearance of the planet, and 
■gmfiauitly remarks “But one dark narrow belt was seen 
upon the planet The black and white spots recently reported 
with small telescopes were not seen at any time ’ It u certain)) 
a remarkable circumstance that the belts and spots, if real!) 
existing, cannot be seen in the large instrument Are the 
observer! with small apertures suffering from some extraordinary 
hallucination, or must we consider that the brightness of the 
image In large telescopes and inferior definition are sufficient to 
obliterate very delicate markings? .Is .the glare sufficiently 
sttcaig to overcome the slight contras a of lone readily per 
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S itihle on a fainter image > Prof Holden thus expressed him 
f in 1801 “ There is no doubt that the belts on Saturn are 

often marked and mottled with brighter spots 1 presume that 
such spots would be as easily seen m a small but perfect tele 
scope as re a larger one Seeing such faint markings is entirely 
a matter of detecting fomt c intrasts, and these should be de 
tec led as readily in a small instrument as in ours, if not more 
readily, except that the large sire of our image helps us ” On 
the other hand, Prof \c ung has suggested that hunt images 
are very encouraging to the imagination, and therefore often a 
source of observational errors 

Prof Holden's remarks are tantamount to an admission that 
large instruments are lnefleetive on planetary details, for what 
are delicate markings but faint contrasts > \ et it would be 
conceived >th*t the 36 inch had proved itself quite callable of 
dealing with such contrasts for it is stated by Prof Barnard, 
from observations of liquor in September Octulier 1894 • The 

red spot is fairly distinct in outline, though quite pale a feeble 
red The following end of the spot is quite dark I here are 
white regions on its surface I he bell south of it seems to be 
in contact with the spot, if n does not aetually overlap it 




. 36 inch is mounted m one of the finest localities for celes 

tial observations but shows nothing on Saturn lait the dark 
narrow belt situated in the midsl of the equatorial /one while 
certain telescopes of small aperture reveal the disc furrowed with 
belts and mottled with spots Nearly every small telescope 
shows more than one belt u|um Saturn lmt tha delineations 
seldom agree as to the number 1 r latitudes of these lielts Wc 
ought to expei l approximately accordant positions but the 
I iBij >nty of drawings an hurrudly eset uted and based on rough 
estimations, so that they ire often found inconsistent The mf 
I ferences referred to are not therefore pnu>f of the non existence 
1 of the objects <U|actcd, for the same disagreements are found 
I with referem e t > well assured formations In some cases un 
| doublcdly otwervers will perhaps unconsciously use their 
| imcginatmus as the desire is always to put in ns much detail as 
I possible When mere fancy assists the opinal powers the re 
I suiting drawings are often very pretty and attractive from the 
number and max city of the features shown We can fill m any 
number of dark btlts mid blight rones lieoded with spots if 
various forms and tints, and t me the whole to suit our ideas but 
| unfortunately such drawings though pleasing to the eye have a 
I bad influence since they yiervert the truth and lack that fidelity 
to nature which could alone, make them really valuable 

Mr Williams, the discoverer c f the Saturnian si* ts has made 
s»me hundreds of oliservations of them, and fully detailed his 
methods and his results in the Monthly Mi tun 0/ the k \ S , 
hv p 297 et *7 1 irst delecting them in the spring of 1891, 

he has now followed [Inni dunng five oppositions >f Saturn 
1 he bright eqiutorid spots ap|iarenl!y show a pernsl of rotation 
deereasuig with the time, f r the mean period during 1891 was 
■Oh 14m 23s , whale an 1892 11 decreased 44 sen nos m 1893 
43 seeonals, and in 1894 15 wrinds The 1 are with which Mr 
Williams proceeded in his w rk, and the plan hi adopted to 
avoid bus or preconceived ideas, are explained in the pajier 
alluded to, and every one reading his description must be favour 
ably impressed with it 1 } kti results an fully unfit mM they 
will deserve to I*, ranked imong the liest observation il fe its of 
m< dem times lo have Into the first to discover these delicate 
objects in all their variety, l > have traced out their individual 
motions with unwearying j ersislency year by year anil to have 
employed all the time a very small telescope must lx re garde das 
a remarkable attainment It is to be hojxd that the necessary 
corroboration will sopn be forthcoming 

I have myself practically andeavoured to afford this, lmt 
failed Hie spots on Saturn are certainly not visible under 
powers of 252 and 312 on ni> iomch reflector The power 
oi 253 1* the eye lens uf a lluygheman eyepiece, that of 312 is 
one of the “ monocentnc micrometer oculars " of J inch ecjuiaa 
lent focus by Sleinhcil of Munich The latter has a distinct 
advantage over my Huyghcman eyepieces I have sometimes 
used a Barfow lens m combination with it, increasing the ]*iwei 
to about 450, but do nut think any advantage has (aeii gained 
1 have occasionally had impressioq* of white sjiots mottling the 
bright equatorial zone of Saturn, and occasionally ulso oi fomt 
condensations in the dark belts, lmt as to set nig these details 
outright, and obtaining tbeir times of transit with all the cer 
tdinty of a definite spot on Jupiter 1 have quite foiled I am 
induced to believe, from a numlxr of obseraatu ns dedicated to 
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1 that luch marking u objective foUurt* were invisible to my 
,,i with the means employed On the wont nights I could 
easily imagine a mottled aspect of the belts , but with good de 
fimtion and a steady image, the tone of the belts and bright 
equator appeared perfectly even and free from noticeable irregu 
Unties In a case of this kind the observer has to be severe with 
himself Thera is a distinct line of demarcation between what is 
alisolutely seen and what is possibly seen or suspected An 
< bject may be only glimpsed, and yet it is certainly seen for its 
impressions reach the eye now ana then in a form not to be mis 
taken But with some objects the experience is different We 
fancy they are there, but cannot fix them with certainty , ap 
patently they flit about like an tgms fatusu, and are intractable 
to our utmost efforts Obviously in such a rase the observer 
has but one alternative, and that is to regard the objects as 
imaginary 

On Mars, as well as Saturn, small instruments have done 
wonders It is well known that the canals and their duplication 
were discovered by Schiaparelli with a refractor of only si inches 
aperture In 1892, during a favourable presentation of Man 
the large American telescopes showed very little either of the 
canals or of their duplication During the opposition of 1894 
the planet was better placed as regards altitude (lait not so near 
to the earth as in 1892J, and the results of observations have been 
more satisfactory Mr \\ illiams with a 64 inch reflector and 
Mr Brenner with a 7 inch refractor, have recovered many of 
the double canaU of Schiaparelli Mr P Lowell, with the 18 
inch refractor at the observatory at Aruona has also observed 
many remarkable and intricate details of the planet s topography 
This observer remarks that in regard to the visible markings on 
the inner planets of the soUr system up to and including Man, 
Sire of instrument is quite secondary to quality of atmosphere 
He draws the oases ’ on Mars, and a large number of inter 
lacing lines on the pUnet, in Popular Astronomy for April 1895 
and tne pictures are very effective There are many of us who 
would like to obtain a view of Mars similar to what he has 
depicted Mr Lowell notes that with the 18 inch a power of 
420 was as high as the atmosphere permitted to be used with 
advantage, though drawings were generally made with 370 On 
the 6 inch refractor 270 showed well, the dark and light mark 
inn being more contrasted than in the larger instrument As 
affecting the comparative utility of large and small telescopes, 
Mr Lowell remarks ‘ A large instrument is assumed to be 
necessarily superior to a small one, quite irrespective of what it 
is that is to be observed Now the fact is that there are two 
quite different classei of celestial phenomena—those dependent 
on quantity of light, and those dependent on quality of definition 
for their visibility, and the two meant to these ends go anything 
but hand in hand For the one, the illumination, the size of the 
instrument 1* the prime requisite , for the other the definition, 
the atmosphere is the first essential As an object lesson in 
this, it is worth noticing that the biggest instruments have not 
always given the best views of Mars In mattera of Martian 
detail it is amply evident from the results that observer, atom 
sphere instrument, is the order of weight to be given as the factors 
of an observation " 

I have referred to this subject without any desire to take up 
the cudgels on behalf of any class of instrument, hut it is sugges 
tive that the large ones will not bear powers commensurate with 
their sue on planetary details Thus with the 36 inch at Mount 
Hamilton a power of 350 has been found the most effective on 
Mare, a similar power can be used with advantage on glasses of 
only 8 or 10 inches diameter It u difficult to understand, 
therefore, where the superiority of large instruments comes m, as 
the object u sufficiently bright in small telescopes, and the latter 
being more easily manipulated and less affected by atmospheric 
tremors, they obviously possen some distinct advantages But 
this interesting and important question is scarcely to be settled 
by a mere discussion of this sort It u only to be settled by 
careful trials of large and small instruments side by ode upon 
the planets Mure, Jupiter, and Saturn If observers having the 
appliances at command will institute some further comparisons of 
the kind suggested the problem might be virtually solved m a 
short time Relying upon evidence of fragmentary character is 


_ jto play most prominently The most valuable evidence would 
be tnat of an observer who used a number of telescopes of 

J *—‘-‘-at one and the same station Up to the 

it be confessed that small instruments have 
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somewhat the best of the argument, but if the unanimous tcsti 
mocy of our most trustworthy observers asserted the superiority of 
large telescopes on bright planets, it is hard to see how they could 
1 - Itsjwoved, as th '—' “-*■-' 


the question 01 


is they alone have the effective n 


W F Dinning 


SUBJECTIVE VISUAL SENSATIONS' 
’"THE activity of the cerebral centres which is independent of 
their common exciting causes, and which is termed 
discharge, presents indications of the character and lost of 
their function which can be obtained from no other source 
boremost in interest and also m importance are the sensations of 
sight which occur without stimulation of the retina Of these 

•’-nost important are two (1) Those which occur at the onaet 

jileplre fits from the “discharge” in the bnun influencing 

_nousneu, through the visual centre, before loss takes place 

(2) Those which occur as the precursory symptoms of the 
paroxysmal headaches which, from their one sided distribution, 
have been called ‘ hemtcranla,” “ megreine ’ or “ megnm, 
from the frequent vomittng, “ sick headaches ’ and, from the 
inhibitory loss of sight, “ blind headaches ” These two classes 
form the subject of the lecture 

In a hat part of the bnun docs the process occur? The 
impulses from the retina reach the cortex of the bnun first m 
the extremity of the occipital lobe, where as Munk first showed, 
the half fields are represented in strictly local definiteness The 
left occipital lobe receives the impulses from the left half of each 
retina, produced hy the rays of light from the right half of each 
field of vision So conversely, with the right occipital lobe 
To each side, impulses proceed from a very minute area around 
the central jxunt of the retina, the fixation jxnnt of the field 
But we cannot conceive that the functional disturbance occurs in 
these centres for the strict medial division in two halves is 
absolutely ignored by the subjective sensations Moreover, the 
strange but certain facts of hysterical hemiaiuesthesia, in which 
there is inhibition of all the sensoiy centres of one hemisphere, 
present us with remarkable evidence of the higher visual 
function in each hemisphere This is supported by some cases 
of organic disease, which cause an affection of sight similar to 
that of hysteria and by more common cases of hemianopia from 
disease of the hemisphere, m which there is a precisely similar 
contraction of the remaining half fields The significance of all 
these is that the early conclusions of Femer are correct, and 
that, m addition to the lower, occipital half \ ision centre, there n 
a higher centre in each hemisphere, situated in the region of the 
angular convolution This theory of the double visual centres 
consisting of a combination of the conclusions of berrier and 
Munk, was first stated by the lec urer in 1885. and has been con 
firmed by aH the facts he has since met with It is indispensable 
for the comprehension of morbid functional action, and, indeed, 
for that of normal vision, but is not yet recognised by phynolo 
gists, even as hypothetical 

The character of the function of this centre, so far as it 
can be discerned from the frets of its loss, are of great import 
ance for the studv of visual sensations The two higher centres 
seem to be blended into one in fiinction in a manner that is 
unique so fer as our knowledge extends If the centre on one 
side is fonctionlcsk, there is loss of sight in the jjenphery of both 
visual fields, there is vision in the central third of the eye on the 
same side, and a far smaller central area on the opposite side 
The only conclusion is the startling inference that either higher 
centre can subserve central vision in both eyes, but that pen 
pheral vision depends on the co operation of the function of 
both hemispheres Between the central area for which either 
centre suffices and the peripheral area for which neither is compe 
tent but both are needed, there it an intermediate tone in winch 
vision is subserved only by the opposite hemisphere when acting 
alone This gradation of functional capacity enables some facts 
of suhjectire sensations to be comprehended which cannot other 
wise be understood 

Moreover, the frets suggest that the function of these higher 
centres is quite different from that of the lower ones, and from 
that of other cerebral centres the action of which we can study 
In the lower half vision centres function is localised, so that 
destruction of part causes absolute low of a part of the half field, 
bl in d n ess of the corresponding part of the retina. But partial 
“ 0l *‘ h- - ah « fcri ■“"* 
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damage to th* higher centre teem* to lower the function 
of the whole ( m if the fraction were (hffased, and all 
it! element! were repreaented, m varying degrees, m every 
nut Thu conception li to unfamiliar that it may aeem 
inconceivable, and yet it harmonuei with many of the fact! of 
(abjective sensations. Moreover, m a large put of the brain 
local lots of tuaue ha* only the effect of lowering function a* a 
whole It eeems to be only where the tenacity impulaet reach 
the cortex, and motor impulses leave it, that the local dutnbu 
bon of function u definite, and limited damage ha* definite and 
lasting remits 

The spectra perceived before epileptic fits vary widely They 
may be (tan or (parks, spherical luminous bodies, or men 
flashes of light, white or coloured, still or in movement Often 
they are more elaborate, distinct vision* of faces, persons, object* 
places They may be combined with sensations from the other 
special senses, as with hearing and xmell In one case a warn 
ing, constant for yean, began with thumping m the chest ascen 1 
ing to the head, where it became a beating sound Then two 
lights appeared, advancing nearer with a pulsating motion 
Suddenly these disappeared and were replaced by the figure if 
an old woman in a red cloak, always the same, who offered the 
patient something that had the smell of Tonquin beans, and then 
be lost consciousness Such warnings may be called psycho 
visual sensations The psychical element may be very rtrong 
as m one woman whose fits were preceded by a sudden distinct 
vision of London in ruins, the river Thames emptied to receive 
the rubbish, and she the only survivor of the inhabitants 

The colours seen are chiefly described as red, green, blue and 
yellow A yellowish red like flame u very common In lome 
cases red changes to green a curious complementary relation 
when we consider that the sensation is due to a primary process 
in the centre One obtrusive fiurt, in these spectra and in those 
of mignune, la the frequency with which colonra extend to the 
edge of the field of vision In one case each fit was preceded 
by the appearance of a green colour occupying the lowei half of 
the field so completely that the patient said he seemed to be in 
a field of grass It is often said that the periphery of the retina 

la not sensitive to colour and that red and green are seen only in 
the centre But long ago, Chodin and Landolt khowed that 
colour vision extends to the periphery The peripheral c dour 
spectra led the lecturer to moke a careful examination of the 
peripheral colour vision, especially in regard to area, to which it 
seems to he related in a greater degree than to illumination 
Red can be seen up to the margin of the field for white an 
area in 6 cm square, green cannot well be discerned within 
5* of the margin, but yellow and blue can be seen up to the 
margin with 4 cm square The fields for each area from *5 to 4 
cm square are concentric with the field for white 
One fact was ascertained which illustrates the mutual influence 
of the two visual centres When both eyes are open the two 
fields correspond, except in the outer temporal third of each 
field The nasal half of left field for instance, extends to 55° 
of the outer horizontal radius of the nght field, the end 
of which la at 90* When both eye* are open, not only 
is the perception of colour intensified in the part where the two 
fields overlap, but the intensification goes on to the periphery 
through the part in which there is no more retinal stimulation 
than when the nght eye alone is open Thus, in this radius 
red is seen in a cm square at 6s* with right eye alone, but 
at 74* if the left eye is also open although the left field 
does not extend beyond The colour is seen in 4 

cm square at 77* with the right eye only, and at the margin 
of the field only with 6 cm square, but with both eyes open the 
4 cm square enables the colour to be seen up to the margin, 
instead of at 77* There is thus greater sensitiveness in the 
centres to colour impulses proceeding from the peripheral region, 
where the field it single, lflight from the other eye intensifies 
their action—a striking instance of their intimate co operation 
The motor relations of the epileptic spectrum are instructive 
but too complex for brief description It is common, in one 
sided fits, for ah object to appear at the edge of the field of vision 
on the ade afterwards convulsed, and pass acrow, to disappear 
at the opposite side Its appearance, / £•, on the left is followed 
by movement of the head towards it, by the motor centres of the 
nght hemisphere, but the head then follows the movement of the 
spectrum, by the fiction of the centres of the other hemisphere 
(sometimes with a conscious sense of irresistible compulsion), aad 
then finally deviates strongly in the first direction, as the con 
vulatcm comes on, usually with loss of tuhscioumes*. A sense 
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of vertigo may accompany the deviation The eyes move before 

the held, ana may be absolutely fixad when the head Mb be 
moved by the will These phenomena throw instructive light 
on the relations of objective and subjective vertigo Inhttntfon 
frequently precedes the epileptic ipectra, but n always general, 
never partial, and neither the loss nor the sjKctrum Is ever on 
one ade only If they appear on one side, it is only to move 
across the field, apparently as the result of the effect on the visual 
discharge of the associated motor nature of the epileptic process 
1 he visual sensation* which precede the paroxysmal head 
aches of migraine differ very much from the warnings of 
epilepsy Their general character is limited, but their forms are 
extremely varied One has lieen well made known by the 
careful study of his own sensations by Dr Hubert Airey, 
published m the Phtlosofht ai Transactions for 1870, reproduced 
by Dr Lavemew his classical work on megnm (Unpublished 
drawings by Dr Airey, and several other senes of drawings 
were exhibited One eunouv set was made by a mechanical 
draughtsman who, from sixty to sixty five years of we, frequently 
experienced visual sensations, similar to those of migraine, as 
isolated symptoms, without headache, and always depicted them 
as objective things, related ti his own figure ) In this class of 
spectra, inhibitory loss of nght is almost invariable, but it la 
always partial, never general as in epilepsy, and it bears a 
definite relation to the spectrum The phenomena are generally 
on one side, hut occasionally medial, although never central, and 
they never correspond to one half of the field 1 Lven loss 
strictly limited to the medial line, as in hemuuiopia due to 
organic disease, is practically unknown, contrary to the common 
impression The special feature of the “discharge" is an 
angled line of bght, the “ zigzag ’ spectrum, single or repeated, 
s imetimes in many, as it were reflected, fading, lines. In 
round or oval form it has been termed the “fortification 
spectrum, from resemblance to the plan of a fortress devised 
by Vauban The angled line may be of simple bright light or 
may present colours, red, green, blue, orange, which sometimes 
alternate in successive segments It often seems made up of a 
multitude of minute brilliant points m rapid movement When 
a single bright line, it may be banded on each side by a very 
narrow black line This feature may be observed in the 
• phosphcnc produced by pressure on the eye, even in the 
dsrk when it is apparently due to a limiting line of loss of the 
essential light of the retina, but itt presence in a central 
spectrum raises the question whether this so called “ light of the 
retina is not of purely central origin 
1 he central region is remarkably indisposed to discharge, but 
prom, to inhibition A medical practitioner, a careful obaerver, 
experienced first a spot of central dimness of sight, which 
enlarged becoming darker in the centre and ultimately extended 
from top to bottom of the field occupying the middle thud, 
bonded on each ude by a double curve Sometime*, when the 
sp it had reached half way to the top and bottom of the field, 
a bright zigzag line appeared on one side, which extended 
upward* and downwards, as the inhibitory loss increased, 
became brighter, but seemed to restrain tht inhibition, which 
extended no further on that side but was, as it were, reflected 
back and reached almost the extreme edge of the field on the 
other nde This illustrates the occurrence of the discharge 
secondary to inhibition, and limiting it It u an instance of 
the way in which all half held relations are absent in these' 
phenomena The common commencement is for an angled 
sphere, or stellate spectrum to appear m the middle aone of one 
half of the field, and expanding, form an oval within which 
vision is partially or completely lost The edge is often coloured 
The angle* are especially developed towards the outer side of 
the field Towards the centre of the field the expansion 1* less, 
the angles smaller, and the spectrum breaks Sometimes one 
limb passes downwards, and the other toward* the central point, 
but in the Utter the angles gradually cease, and the spectrum 
never reaches the centre—an illustration of the resistance of the 
central region to discharge In other cases, however, the ends 
of the broken oval may pass into the other half of the field one 
on each nde of the central point enclosing this between them, 
When they reach the middle zone 00 the other side, a second, 
star, like that from which the spectrum originated, may suddenly 
appear for a short time as a terminal feature These character 
isotx show how remarsable must be the reUtion of the centres 
in which their cause occurs 

1 By Md Is awsat the area Inriudsd by ths boundary of tin oonwuntd 
flvkls of both tyw, 10 which stop* tbs central phanonwna mm ralaud 
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An angled spectrum of curved course may also develop by pro 
errssion through the middle rone, beginning below, and attaining 
fis rhief development in the upper half of that side, passing only 
I little wav beyond the middle line above In one case this 
a is preceded by a transient angled star near the point of com 
mt ncement, and its early stage was accompanied by inhibitory 
loss at the margin of the field, outside the region in which the 
discharge commenced 

Although discharge never occurs at the central point, it 
mi) ort ur around it, as a circular zigzag, surrounding a round 
object looked at—an instructive example of the fact that the 
discharge may be related to the central effect of actual retinal 
stimulation Antlogous to this “ pericentral' spectrum, is one 
that takes the form of an arch above the central region, which 
may separate into two parts at the middle line As an instance 
of the strong tendency there is to regard the spectrum as an 
objective thing, a member of the medical profession, when asked 
to draw that which he saw, sent a drawing of his eye surmounted 
by an angled corona These forms again indicate disturbance 
in centres in which there is no half field representation Resides 
other forms an angled spectrum sometimes appears near the 
outer temporal edge of the field, and extends outwards for a 
short distance and then curves downwards, never upwards Such 
a peripheral spectrum always seems to the subject to begin at 
the extreme edge of the field and extend outside it In one case 
it was drawn is attached to the junction of the upper and lower 

It cannot be doubted that, liy the study of these subjective 
symptoms, much will ultimately be learned regarding the function 
and mode of action of the cerebral 1 isual centres Whatever 
the drawbacks to observation through the eonw musness of 
another person, knowledge (an lie gained in no other way of the 
action of the higher centres of the brain and the time must 
come when the physiological knowledge whuh can be gained 
only through the effects of disease and the disturbance of func 
tional derangement, will receive more attention The facts of 
these s|ieetra, when studied in their detail, compel the conclusion 
that they occur in centres in which function is related to the con 
joint fields and in these to a rentnl and a ixnpheral region and 
to a medial rone lictwccn the two , that the chief relations are 
central and lien) htrol that outside the central rcgi in there is a 
one sided relation, but that there is no distribution of fum twin 
at all corresponding to the division of tht fields at the medial 
line The dominant relation is concentru and the indications 
afforded by the absolute one sided loss caused by destruction of 
one occipital lolie, has no reflection positive or negative, in 
these results of sjmntuneous central activ tty 


HIGH Lh VU MFTLOROIOG/CAJ SIAlIONS * 
QNf of the greatest drawliocks to a full understanding of 
meteorological phenomena is that the observations on 
which we base our knowledge are generally made close to the 
ground in the most lestmted air stratum , whereas the general 
Umospheru. movements, both in velocity and direction, are 
much modified in the lower strata and the air surrounding and 
in contact with tht earth differs greatly both m temperature 
and humidity from the free air Hie more strongly agitated 
upper strati react on the lower in many wiys, and a knowledge 
Hit the movement of the moderately high atmospheric I ivers is 
of great importance for the theory of tht general circulation of 
the atmosphere, and practually for our weather forecasts, since 
the forces which develop storms have their origin and sphere of 
action within two or three miles of the earth 

If the atmosphere wert only in complete equilibrium, then 
the few irregular obsersations as regards time and place, which 
have been made in balloons, would give some data on which 
to base general laws, but, in the actual condition of eon 
ttnual movements and changes in the atmosphere this can 
never suffice, and the continuous observations required of all 
the elements, at all seasons and in all weathers, ran only be 
made on mountains, even though the conditions there only 
approximate to those of the free ur In this way observations 
qn mountains complete those of the usual low level stations 
When tht earth’s surface rues in plateaux, the advantage of 
elevation above the sea—that is to say, the immersion in the 
upper strat*—1* almost entirely neutralised, betause still our 
instruments are placed in air masses which ire affected by 
1 Extract*} from a paper by Vi A Lawrence Ron 1 read befxc the 
Honton Scientific Sodety 
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contact with the earth For this reason meteorological obser 
vatones should be located on high and isolated peaks The 
erection of such stations and the discussion of their observations 
during the lvst fifteen years have contributed largely to the rapid 
progress of the science of meteorology 

The chief first order stations (those possessing self recording 
instruments, or where observations are made on an extensive 
scale) which are located on mountain tops in the various 
countries will now lie bntfly described 

rhe first summit station in the world was that established in 
1870, jointly by the U S Signal Service and Prof J H 
Huntington on Mount Washington, N II , 6280 ft above the 
sea Probably n iwhere else in the world has such severe 
weather been experienced, tht lowest temperature being here 
often accompmud by the highest winds unlike the calms which 
prevail with inltnse cold at low levels For instance, m 
l tbruvry 1886 with a temperature of 50 degrees below zero, a 
wind vclcx ity rf 184 miles an hour was recorded on Mount 
Washington 1 he (lovernment meteorological station on Pike’s 
Peek at an elevation of 14,134 ft , was for many yean the 
highest in the world Now lxith these stations are closed, 
so that then seem to be actually in the United States but two 
summit stations where meteorological observations are made 
throughout tht visr, vi/ The Lick Ohaervatory, on Mount 
Hamilton, Cilifi rma- primarily astronomical—and the Blue Hill 
Meteorologic il Oliservatory in Massachusetts, silualtd vt a very 
moderati elevvli 11 l’rof S P Langley s important researches 
on the nature tnd imount of sular heat received by tht earth 
were earned on m 1881 upon Mount Whitney, the summit of 
which is 14 500 ft above the sea 

It is due to an Amencan institution that the highest meteoro 
logical statu n in the world is now in Peru, whtre tht Harvard 
ColligeObservvti ry, several years igo, established an outpoat at 
Arvquijw In 1893, Prof B-uliy suireeded in placing self 
recording instruments on the summit of the neighbouring 
volcano of 11 Misti 19 300 ft high, when a former station on 
the side of M >unt ( hachim, near the snow line, at an elevation of 
16,650 feet was alundontd It is impossible for persons to 
remain at these stations, so they were provided with automatic 
instruments wlmh should give a continuous record of the chief 
metenrokvie il ilements during two weeks Several times a 
month one < f the Observatory staff climbs the mountain in 
order to wind the clocks and change the register sheets, at the 
same tune making a cheik reading of standard instruments 
Breaks in the reeord occur owing to unforeseen stoppage of the 
instruments, ur inability to make the ascent at the appointed 
Unit 

h ranee stands unmalled in her superb cluun of summit 
stations on tht 1 uy dc Dome (4800 ft ) in Auveigne, on the 
Pie du Midi (9440 ft ) 111 the Pyrenees, on the Mont Ventoux 
(6250 ft ) in Proitnet, and on the Aignual (5150 ft ) in the 
Ctiinnts whist 1 (instruction has cost the national and pro 
vincial (joiemments hundreds of thousands of dollars and 
years of time 1 hey are generally defective in having no co 
operating base stations, anil their obscrv ations have not been 
imblished in detail In 1890, M \ allot, a devoted Alpinist 
and meteorologist, established several stations on and near Mont 
Blanc, from which records have been obtained each summer 
since Ihc highest of these stations, at the Kochcrs des Bosses, 
14 320 ft is provided with many self recording instruments 
operating two weeks without attention, which are looked after 
by the owner or his guides each week or two during the summer 
Itie Olwervilory of M Janssen, sunk in the snow on the very 
top of Mount Blanc, 1460 ft higher, is not yet in operation, 
but a meteorograph has been made for it in Paris, which will con 
linuously recurd all the meteorological elements during a 
period of three months without attention A mmilar instrument 
is being constructed at Blue Hill, by Mr Fergusson, for Prof 
Pickering s station on LI Misti 

On the Fiffel lower in I Vis are instruments 980 ft above 
the ground, which give more nearly the conditions prevailing in 
the free air than do any others permanently at this elevation 
1 hey record at the Central Meteorological Office, a quarter of a 
mile distant, side by side with similar instruments exposed near 
the ground 

Among the (jerman and Austrian stations, that on the 
bonnbbck, a peak of the Austrian Alpa, 10,170 ft high, and the 
highest permanently occupied observatoiy in Europe, stands 
ore eminent, having furnished very valuable results under Dr. 
llann’s direction 
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Switzerland, which since 1873 had maintained stations in 
mountain passes, &c , has now on the Santis {8300 ft ) in the 
canton of Appenzell, one of the best located and equipped 
summit stations in the world, and in Italy an observatory on 
Monte Cimone (7100 ft ) in the Apennines, near Lucca, has 
recently been completed 

On Ben Nevis, the highest mountain in (>reat Britain (4400 
” !'_5 ut w * ^markable station where during ten years an 
unbroken series of hourly observations has been maintained 
There is a base station at soa level, and the advantageous situs 
don on the west coast of Scotland renders the results of the 
observations, which have been discussed by Dr Buchan, of 
great value 

It is impossible to even enumerate all that has been gained 
from these high level obaervadons, but the chief results attained, 
or still sought, may be thus summarised Determination of 
normal decrease of temperature and humidity with elevation , 
abnormal changes with elevation in cyclones (or areas of low 
pressure near the ground) and in anti cyclones (or areas of high 
pressure near the ground) , height to which these cyclones and 
anti cyclones pertiU, and the circulation of the air around each 
at various levels 


stance, a new professor is to |>e appointed they must all cpoieot 
to his nomination T » put « atop to the further propagation of 
this rumour, the official journals of the four united tioverhttMMs 
declare that the coutinuid existence of this venerable university 
is assured both l»j puhlic grants and by large donations recently 
made by old pupils and others Ihu communuation hat been 
received with general s.tisfe Hon particularly in the town of 
Jena itself, which is entirely dqiendent upon the university " 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford—A t the tncaema, or Commemoration of Oxford 
founders, held on June 26, the honorary degree of D C L wvs 
conferred upon Sir W H I lower, Prof Michael hosier, M 
hdwaMNaulle, the distinguished Swiss Egyptologist, and Sir 
A W \ ranks, President of the Society of Antiquaries 


M* IIbrbkki Hancock, Mathematical and Physics m-ester 
in Bancrofts School, Woodford, I ondon, has just been 
appointed to the headmasterahip of the Hipperholme l.run mar 
school, an important science centre for the North of Lnglan.l 

.e A e 1 5'Si vo ?* tlon Dur *“ m University on Tuesday, June 35, 
the Sub Warden announced that the new Charter had been 
received by which power is given to the University to confer 
degrees upon women in all faculties except Divinity Among a 
* conferred was that of Bachelor of 
” t, Durham College of Science, 


large number of degrees conferred 
Science on Mus Ella Mary Bryant, D 


Newcastle 

In consequence of the shortly ensuing (.cneral Llection, the 
annual meeting of the National Association for the Promotion 
ol technical and Secondary Education, and the Conference of 
representatives of Technical Education Committees, which had 
postponed*™ l ° *“*“ P *“ C * 10 London on J ul y *>» have been 

On Thursday last a very successful and numerously attended 
conversazione was held at University College, London The 
reteired on the grand st-urcase by the President (Sir 
John Enchsen, Bart , F K S ) and Deans of Faculties The 
vanous scientific departments of the College were thrown open, 
and many interesting exhibits contributed to the success of the 
evming Among the latter were included the spectra of argon 
and helium, vanous electrical and physical experiments, living 
seaweeds and marine animals, new models of dividing nuclei, &c 
Thk University of London has conferred the degree of Doctor 
Scrence, without exammatton, on Mr Th Groome, Professor 
of Natural History at the Royal Agricultural College, Cirencester, 
[ton of the menu of his original researches and 


X Berlin correspondent of the lantet writes as follows — 
L P? bl “* t,on « « rumour that the authontu • intend to 
University of Jena, has caused a stir in the scientific 
world, the university being one of the oldest in Germany, and 
hsrtng often occupied a leading position Financial reasons are 
Th. 10 !f. Ve ‘“*5* * ul " an bes to arrive at this decision 
1??.^“ ? f ** University of Jena is somewhat peculiar 
** ,F®der lh « ^mwdictiMi of a single State, but^elongs 
jM^ytofour^tesofThunngia.viz ,Saxe Weimar, Mennngw. 
Cobtwg, and Alien burg The Governments of those small 
Mate* entirely control the affiurs of the eprvemty If, for in 
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SCIENTIFIC SERIALS 

Ike Mathematual Ca tt, N„ J (May 1895) -This number 
opens with a paper read by Dr C Tavlur at the annual meeting of 
the A I (, T in January last, of which the title is • Die Syllabus 
of Geometrical Comes ’ In it the writer passes in review what 
he has done in the subject since his first contribution to the 
Ahssengtr jn 1863 Amongst other reasons for writing at this 

date, Dr Taylor states I have, as I think, armed at some 
thing like finality m m> own view of the way m which the sub 
jict should be appro-iLhe 1 It is on this ground that we com 
mend the authors paper to persons interested m the teaching 
of geometrical comes They will derive profit from it The 
second of the mathematical worthies noticed by Mr Jlcppel is 
John I)ce, noteworthy from his contributions to Billingsley s 
translation of huclid The notes, solutions of OoreC/c questions, 
solutions of examination questions, and questions for solution, 
which are. all very useful for the readers addressed, are, with 
the enlarged form of the journal, greatly increased in number 
and variety Several recent text books arc also the subject of 
judicious and discriminating criticism The Gaulle should 
certainly have a successful career 

Ameru.au Journal of Maihemxtut, vol xvii No 3 —On ina 
tional covariants of < ertain binary forms, by I Study, discusses 
the most important covariants of [unary cubits vnd quarticm and 
of some other siienal binary forms After |»ying tribute to the 
methods ( f Cayley and Clebsch, the author gives his reasons for 
working the whole subjert over Xg-nn By means of a carefully 
chosen system of nutation he presents his results, as heliehtves, 
in a form that will he useful lo those who have to deal with the 
numerous apphexlions of the binary quanlics of the lowest 
orders In some detail (pp 185 310 he examines the cubic, 
xnd the quartic and octahedron, ancf points out several small 
numerical errors in previously obtained results The same 
writer contributes an article on the connection between bmarv 
quartics and elliptic functions This is an application of the 
theory developed in the previous article to elliptic functions In 
it he compares the relations among the rational and irrational 
covanants if a quart ic with the identities among the four theta 
functions , by this means a new light is thrown upon the 
familiar formula, and at the same time a number of new results 
ore derived, which make the theory in question the author 
states, in a certain sense umplet. Stress is laid ujon the feet 

that all the results are obtained by means of actual takulalunu, 
and that no use is made of the method of indeterminate 
coefficients —Semi combmant* as concomitants of ofhliants, by 
11 S White, opens up a new path apparently (pp 334 365) 

"I consider all ground forms that are included in the con 
junctivc of the system, and those of them that satisfy invariant 
equations of suitable order, linear in their coefficients, I 
designate as affiliant ground forms " The paper shows that not 
only u, every wmi combmant ground form an affiliant, but also 
every affiliant ground form is a semi combmant Ihree short 
notes follow, viz Simplification of Gauss's third proof that 
every algebraic equation has a root, by M Bocher, a note read 
before the American Mathematical Society (rf Na i iih p 189), 
“ta »ur les hgnes cydoldales, by R de Sauisure, and note 
lines of curvature, by T II Taliaferro 


SOCIETIES AND ACADEMIES. 

London 

Royal Society, April 35 —“ Acohantkera Sehtmfert 
Natural History, Chemistiy, and Pharmacology ’ By Prof 
Thomas R J> riser, F R S , and Dr Joseph TTIfte 
Specimens of the wood from which the Wa Nyika, Wa 
Gynama and Wa Nyika arrow poison is prepared have been 
examined by us and referred to the genus Acolan Hera, and 
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Uavcs, flower*, and fruit, each taken from the same individual 
tret, having also been sent to ua, we have been enabled to deter 
mine that the wood of the tpeetea AuhmUun SekmPert, Benth 
ind llook {Caruta Srktmytn, A.DC), u used by the Wa 
Nyika and other tribes inh a b i tin g the coast regions near 
Mombasa in preparing their arrow poisons. 

Die arrow poisons of these tnbes usually contains a crystalline 
glucosidal active principle, which, in fit chemical properties and 
1 harmacological action, 14 identical with the active principle also 
at|>arated by us from the wood of AcAkanikera Scktmftri 

rhe complete recognition of the species of Atekantkera is of 
primary importance, because Several supplies of the wood of 
unidentified specie* of Acokanlktra sent to us from East (qua 
tonal Africa yielded only a glueosidal active principle which was 
amorphous 

The characters of the crystalline active principle which we have 
separated from the wood of the fully identified species, Acohan 
tktra Sdumftn, Benth and Hook , agree with those of the 
crystalline active principle ouabain, separated by Amaud from 
the wood of the unidentified species of Acokantkera, pros isionally 
named Ouaiaia, obtained from North Somaliland, and also from 
the seeds of an unidentified species of Sirepkautkus, obtained 
from West Africa. As however, the name ouabain is used for 
three quite different substances, two of which are amorphous, we 
would suggest that in accordance with a ususl custom, the 
crystalline active principle of Arekaitiktra Sckimjxn should be 
named acokanthenn, and not ouabain 

The work accomplished by Amott and by Haines in 1853, by 
Ringer in 1880, by Rochebraune and Amaud in 1881, by 
Laborde in i8b7, by Langlois and Vangny, by Cley and 
Rondeau, and by Ciley in 1888, by Sailer in 1891, by Faschkis 
m 189a, and by Lewin in 1893 has been more fully described in 
this paper than in our preliminary notice of March 23, 1893 

A detailed examination of the pharmacological action of 
acokanthenn has not led to the discoveiy of any important 
qualitative differences between its action and that of ihvpkantkus 
ktsptdui and of its active principle strophanthin, which was 
described by one of us in 1870, m 187a, and in 1890 Aa, how 
ever, a special interest must be attached to the effect* upon the 
circulation, the experiments upon the heart, blood vessels and 
blood pressure are described with more detail than those upon 
other systems 

The predominant action of acokanthenn is that exerted upon 
striped muscle, and because of this action, with possibly an 
action upon the intrinsic card 10 motor ganglia the chief effect is 
produced upon the heart, while the influence exerted upon the 
cardio respiratory centres m the medulla is relatively slight or 
secondary 

May 30 —“ On the Effect of Pressure of the Surrounding 
■OfJ on the Temperature of the Crater of an Flertnc Arc l ighl 
Preliminary Notes of Observations made at Daramona, Strecte, 
Co Westmeath ” By W F Wilson 

Of late years it has often been assumed that the temperature of 
the crater forming the positive pole of the electric arc is that of 
the boiling of carbon The moat modern determinations give 
this point as about 33oo*-350o‘ C 

Solar physicists have thought that the photosphere of the sun 
-consists «f a layer of clouds formed of particles of solid carbon 
As the temperature of these clouds is certainly not below 
-8000° C , it seems very difficult to explain how carbon can be 
boiling in the arc at 3300* and yet remain in the solid form in 
the sun at 8000* Pressure in the solar atmosphere seemed to 
be the most likely cause of this, and yet, from other physical 
reasons, this seemed not probable 

In order to investigate whether increased pressure in the gas 
surrounding an electric arc would raise the temperature of 
the crater, the author used a strong cast iron box in the 
interior of which an electric arc light could be maintained At 
the side of the box was inserted a glass lens, by which an image 
of the crater was formed at a distance of 80 cm When tms 
image was allowed to fill) on the aperture of a Boys radio micro 
meter, the deflections of this instrument showed any variations m 
the ladiatmi from the crater The author then describes the 
experiments made with this apparatus, and shows that by 
increasing .the pressure of the gu u> the box the temperature of 
the crater is considerably lowered toped of being raised, and he 
concludes that Aaae experiment* s e em 1 to show that the tem 
perature of the crater, like that of a filament m an incandescent 
lamp, depends on how much it Is cooled by the surrounding 
atmosphere, and not on its being the temperature at which the 
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vapour of carbon has the same pressure as the surrounding 
atmosphere That carbon volatilises in some form at compare, 
tively low temperatures seems likely, from the way m which the 
carbon of incandescent lamp filaments ts transferred to the glass. 
The pressure of the vapour of carbon in the arc may consequently 
be very small, and further it would teem that the supposition of 
high pressures in the solar photosphere, which hot been referred 
to m the beginning of this paper, is not borne out bv there 
experiments, and that carbon may exist there In the solid form 
at very high temperatures although the pressures are compare 
tively low 

June 13— ‘(urther Observations on the Oroantaation of 
the (o*stl Plants of the Coal Measure* Part 3. LygmerUndrm 
and Hettrangium ’ By W C Williamson, F R S , and 
D H Scott, IRS I 

The author* sum up their conclusion* ss follows — 

The vegetative organa of these genera show a remarkable com 
bmation of fern like and cycadean characters The leave* ot 
Lygvwdendnm , which are now well known, are so bke fern 
leaves, not only m form and venation but in minute structure, 
that if they stood alone they would, without hesitation, be 
referred to > dices Although many leaves simulate those of 
ferns m external characters (Stemgtrta, Ikahctnm, Ac ), none 
are known which at the same time show the characteristic 
anatomy of fern leaves. Hence wc are led to attach great 
weight to the character* of the /ygrttodendnm foliage That of 
/fcleraHfitiM though less well preserved, was evidently of the 
same type 

In Bcterangium the primary structure of the stem is much 
like that of a monostclic fern such as £ iftukmta , but the leaf 
trace bundles clc sely resemble the foliar bundles of a Cycad 

In Iyemodmtrm the whole structure of the itim suggests a 
Cycad, but with the remarkable peculiarity that the bundles 
here have the structure which in Cycadese is usually (though not 
always) limited to those of the leaf The cycadean characters 
are too marked to be accidental though the general anatomy of 
Lyguudtndrm u> not inconsistent with a close relationship to 
ferns, for in Otmutu/a we have a monostclic fem with a (urge 
pith, collateral I undies in the stem, and concentric ones in the 
leaf The mere occurrence of secondary growth in a fem like 
plant is not surprising, considering that it take* place in 
Motrj cktum and Helmmtkostackvi at the present day 

In various respects 1ypnodtndnm and ffeitrangtum have 
points in 1 mmon with (ileichemacex Osmundacex, Marat 
tiacea., Ophii cl sseo., and Cycadu The view of their 
affinities, which we suggest, is that they an. derivatives of an 
ancient generalised race of ferns, from which they have already 
diverged ci nsiderably in the cycadean direction Of the two 
genera JffteranfUUH appears to be geologically the more 
ancient and certainly stands nearer to the filicrne-in stock 
Lyginodendron while retaining conspicuous fem like characters, 
has advanced much further on cycadean lines This view by no 
means involves the improbable assumption that these plants were 
the actual ancestors of existing Cycad re How far their 
divergence frim the fem stock had proceeded cannot be 
determined until we are acquainted with their organs of re 
production 

The existence of a fossil group on the border land of ferns and 
Cycad* seems now to be well established Count Solms Lauhach 
puces his ProtopUyr in this position, which is probably shared 
by Mi elox) Ion and Porexylm Messrs Bertrand and Renault 
have indeed endeavoured to derive the last named genua from 
I ycopodiacea, and have extended the same view to Lygttu 
dentlrm and BtUnmgum In the latter cases their theory is 
completely negatived by the organisation of the leaves, and by 
many structural details 

The relation of the genera which we have described to those 
ancient gymnosperms, the CtrdaUtt, will form one of the most 
interesting paleobotanies! problems of the fbture 

The paper is illustrated by micro photographs and by camera 
luoda drawings 

Geological Society, June 19—Dr Henry Woodward, 
F R S , President, w the chair,—On the occurrence rtf radio 
Una in chalk, by W Hill and A J Juke* Browne The author* 
noticed the rarity of record* of Cretaceous radiolana, and 
alluded to those which have been made, including those by RUst 
and SoHa*> They recently discovered spherical bodies resem 
bling in fonp find general appearance certain calcified and par 
bally destroyed ladkfetfBh tests from some of the Barbadian 
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them, at any rate, are radiolana The bodies occur in the nodule* 
of the lower bed* of the Melbourn rock ei Melbourn, Royston, 
nett Hitchin, Leagravt, seer Luton, Pitstooe and Trine, Wat 
ttngton, the Richmond bonne, the lower part of the “Got Bed” at 
Dover, Sutton Waldron and Burcombe (Donat), and in a nodular 
chalk which may be considered a* the equivalent of the Melbourn 
rock from Bindon Cliffs, near Axmouth, Devon Similar organisms 
have recently been found in the chalk marl of Lincolnshire, V ork 
•hire, and Norfolk, but have not been noticed la any other parts 
of the chalk It was suggested that they occurred in many por 
tioos of the chalk ooce, but were usually rapidly and completely 
dissolved, and contributed to that solution of sdica which fur 
nished the substance of Amt nodules, and the authors concluded 
that the preservation of traces of the radiolana in the nodules of 
the Melbourn rock was due to some specially favourable eon 
ditions A description of the changes undergone by Barbadian 
radiolana was given to illustrate the instability of radiolanan 
test* All stages were traceable, from the perfect siliceous test 
to a structureless ball or disc filled with calcareous matter or a 
mere patch of clear crystalline material A description of forms 
recognised in the nodules of the Melbourn rock was given — 
The crush-conglomerates of the Isle of Man, by G W 
Lamplugh, with an appendix by W W Watts The Skiddaw 
slates ol the Isle of Man have everywhere undergone intense 
shearing, and on the north west side of the main stretigraphical 
axis actual disruption of the bedding with the resultant formation 
of breccia or crush conglomerate on a huge scale has taken place 
This structure attains its widest development on the north side ot 
the central valley, though it is noted on a more bmited scale in a 
few localities farther south The sections described showed the 
gradual smashing into fragments of highly contorted strata until 
every trace of the original bedding is lost, and a “crush con 
glomerate with lenticular and partly rounded inclusions is 
formed The rocks described in Mr Watts s appendix were 
grouped in four daises firstly the grits and slates winch had 
been crushed but had not been consertcd into crush eonglomer 
ales , secondly, the crush conglomerates themselves, and the 
fragments which they contain , thirdly, the dykes of decomposer! 
dolente (greenstone) and fresh later dolcnte which penetrate the 
conglomerate, fourthly a portion of the crush conglomerate 
metamorphosed by these intrusions The chief pomt of interest 
was brought out by the examination of the fragments in the con 
glomerate All stages of crushing could be traced until the 
grit fragments had a structure which was a mere miniature of the 
crush conglomerate itself, that is to say if the crush conglomerate 
be regarded as made of ' fragments r of hard rocks enclosed in 
crashed 'matrix of soft rocks, a host of intermediate \orcetie* 
with varying resistances will occur —The chalky clay of the 
hen land and its borders , its constitution ongin, distribution, 
and age, by Sir Henry H Howorth, M P , F R S The dis 
tnbution of the clay (so often termed chalky bouldtr clay) was 
noticed The paucity of foreign stones wo* noted as compared 
with natives, and the similarity of the matrix of the chalky clay 
to the material of the older depouts of the neighbourhood The 
author maintained that the contents of the clay indicate move 
ment of material from west to east in some places, as shown by 
Jurassic fossils in the East Anglian chalky clay, and from east to 
west in others, in fact, that movement took place m sporadic 
bnes diverging from the Wash and the (on* He appealed to 
the amount of disintegration that had taken place to furnish 
the material for the clay, the shape of the stones in the clay, and 
the distribution of the clay itself, a* evidence against the action 
of land ice or icebergs, and maintained that there was no evi 
deuce of submergence at the time the clay was formed, and 
e n ti ns od the attempt* made to explain the formation of the clay 
by water produced by the melting of ice —On the occurrence of 
Sfmrbu limestone and that coals m the so called Permian 
rocks of Wyre Forest, with considerations as to the systematic 
position of the “ Penmans" of Salomon type, by T Crosbee 
Can trill In South Staffordshire a thick senes of red rocks— 
the so called Lower Penman—cnmrbes the ordinary yellow and 
grey coal measures, and underlies me Tnasuc rocks They con 
»*t of nndsto&es, marts, calcareous conglomerates, and breccias, 
having a general red «r purplish red colour Sinkings have 
shown that these red rock* most be regarded as of Upper Coal 
Measure age, because their Included foeuj* have an Upper Coal 
Measure Jacut The rocks contain bands of limestone charac 
tensed by the pcesenbe of SprtrHi ftmlhu tb6ee.paits of fhe 
senes which nave not yielded Coal Wf|nre fossils being sp- 
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patently similar lithologically to those which have yielded than 
The evidence furnished by the deposits of the Forest of Wyre 
(»Entitle) district also led the author to regard the redinek* 
associated with Sptrorbit limestole and coals as Upper Coal 
Measures, exhibiting a gradual pasung away of Coal Measure 
condition* and the incoming of these of new red sandstone 

Llnnean Soclsty June so -Mr C B Clarke, President, 
in the chair —Mr F Cnock exhibited and made some remarks 
upon a living specimen of an aquatic hymenoptcrous insect, 
Poiynma natm/u, Lubbock —Messrs, h Baker and C Raid 
exhibited some rare plants from the limestone hills, Co Kerry, 
including PiMguuula grandijora, Lam contrasted with P 
vulgaru , and Saxdragn Geum contrasted with S timbrota, with 
a view of determining their value os sub species or geographical 
races —Mr Camithers exhibited some feathers of a cuckoo 
taken at Whitcbmch, Shropshire, on May 33 last, amongst 
which were some moulted feathers which were held connected 
with the new feathers which had replaced them by mean* of the 
barbed seed capsules of a sub tropical grass, Ctiuhrus tthtnalut 
—On behalf of Mr b Loat there was exhibited a cuckoos 
egg, taken from the nest of a hedge sparrow, together with five 
while eggs of that speues an abnormality not often met with 
An examination of these eggs under the microscope showed 
that, in regard to the texture or gram of the shell they agreed 
with eggs of the hedge sparrow, and not with those of the robin, 
of whieh white varieties are not so rare —Mr George West then 
gave the substance of a paper on some North American 
Lkimuhea, describing the characters of several new specie* with 
the aid of specially prepared lantern slides —Mr A Vaughan 
Jennings gave a detailed account of the structure of the Isopod 
genus Ourouui/ti upon which a most instructive criticism was 
oflered by the Rev J R Stcbbing, who was present asm visitor , 
some further remarks being offered by Mr W P Sladen —Mr 
I N Williams communicated the salient points in a critical paper 
which he had prepared entitled ‘ A Revision of the Genus 
Silent -On behalf if Mr L R Waite, Prof llowes gave an 
abstract of a well illustrated paper on ‘ The Egg coses of Port 
Jackson Shirks and exhibited several spirit specimens in 
further elucidation of the subject —This meeting terminated the 


On the gradual extinction of in ocean roller it great distances, 
from its place of pr xluction formation of equations of the 
problem, by M J Boussincaq —New studies on the fluorescence 
of argon and on its combination with the elements of benzene 
by M Berth slot With the help of M Deslandres, the 
author has made a more complete spectroscopic examination 
of the emerald green light produced by the fluorescence ol 
argon under the influence of the silent electric discharge The 
significance of the various rays observed or photographed is dit 
cussed finally, the conclusion 11 drawn that this fluorescence 
is definitely due to a condensation compound of argon, It 

C its to the probable existence of a complex state of eqrnli 
m in which argon, mercury, and the elements of benzene are 
concerned —On the campholemc lactones, by MW Berthelot 
and Rivals The lactones have heats of formation greater 
than those of the isomeric acids —On the heats of solution and 
neutralisation of campholemc acids, by M Berthelot - Kedue 
tion of silica by carbon, by M Henn Moissan With a current 
of 1000 amperes at 50 volts, the author has obtained character 
utic crystals of silicon, but always mixed with carbon sibcide 
At the high temperature attained, carbon from the enable 
reduces the ulica of the charge —Observations on a note, 
by MM Bar bier and Bonveanlt, on the products of con 
densahon of valeric aldehyde, -by M C Fnedel —On 
the integration of linear equations by the aid of definite 
integrals, by M Ludwig Schlesmger —On the determination of 
the ratio of the two specific heats Tor air, by M G Maneuvner 
A new method and new apparatus are described The experi¬ 
mental determination of the ratio of the specific heats has 
yielded the following numbers —Air, 7=1 39*4 > carbon 
dioxide, t = I *98, hydrogen, 7 » I 384 under the ordinary 
conditions of temperature sod pressure —On the propagation of 
sound in a cylindrical tube, by MM J Violle and Th vauber 
An account of the conduction of musical sounds over long dis 
tances by rapes of wide diameter —On the refraction and dis 
pemoo of ultra violet radiations in some crystallised substances 
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1 \ M G Adolphe B vel —On the xanabons of ‘ (irouissage 
f inttals, by M haunt—On punching, by M Ch Fremont 
Vn experimental inquiry into the condition, affecting the amount 
if play necessarx between a^jwneb and its bed The results 
lend to the conclusion* (i) That the maximum effort id punch 
mg metals is independent of the clearance space in the ordinary 
practical conditions (a) that the clearance space or play is a 
function of the thickness of the metal-to be punched, and not of 
the diameter of the punch , (3) that it is also a function of the 
elongation of the metal "but in a ten proportion (4) that the 
play allowed ought to 1* about a fifth of the thickness of the 
metal punched A figurq 1*Vixen illustrating the form of punch 
1 ext adapted for piercing perfect boles —Properties of solid car 
home acid, by MM P Vilkgd and R Jarry Carbon dioxide 
solidifies am! melts under a pressure of 5 r atmospheres at 
- 56* 7 C In free air, the solid has the temperature - 79° 
ether does not lower this temperature, as has been hitherto sup 
posed, but methyl chlonde and solid carbon dioxide produce 
a temperature of - 85* C At a pressure of $ mm the solid 
has rea-hed a temperature of - 125*—On M Guyes hypo 
thesis, by M A Colson —On the alcohols derived from a 
dextro rotatory turpentine eucalyptene, by MM G Bouchardat 
and Tardy —Condensation of the unsaturated alcohols of the 
Ties with dime thy Iketone —Synthesis of aromatic hydro 
s, by MM Ph Barbier and I Bouvcautt - Double com 


bratxms of the 
(1) on behalf of 

. .„. „ ,.... „ „„__ m __ againjt vibrations 

of contiguous bodies , (a) on behalf ofDt J F kuenen,the 
influence of gravitation upon the critical phenomena of simple 
substances and mixture* 
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Books -A Manual of Botany Prof J R Grata Vol 1 Morphology 
sod Anatomy (Churchill) —Architecture for Oonsral Readan H H 
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chlonde by M G Perrier —Action of the air on raisin must 
by M V Martinand -On the preservation of wheat by M 
Bslfand —On the sexual dimorphism of the Nautilus by M A 
Vayssiere —On the variations of apparent clearness with the 
distance and on a kw of these variations as a function of the 
luminous intensity by M Chailes Henry —Seismicobservations 
made at Grenoble, by M Kill in —On the dissolved gases at 
the bottom of Lake Geneva, by MM Andrfc Delcbecque and 
Alexander I e Royrr —1 he efforts of the synodic and anoma 
listir revolutions of the moon upon the distribution of pressures 
in the Season of winter by M A Poincan? —On the subject of 
the treatment of the biles of venomous serpents by chlonde of 
lime and by antitoxic serum, by M A Calmette 

Amsibkdam 

Royal Academy of Sciences May 25 —Prof Van de 
Sonde Bakhuyxen in the chair —Prif J C Kapteyn showed 
how the following three laws may be deduced from observations 
(I) the Uw according to which the linear velocities of the 
stars are distributed, (a) the law according to which the 
number of start per unit of volume vanes with the distance from the 
tun (3) the kw according to which the absolute stellar magnitudes 
(magnitude at unit of distance) are distributed The hypotheses 
on which the author s conclusions were based were as follows 
(a) the real movements of every degree of magnitude of the stars 
in space are equally numerous In every direction , (i) the kw of 
the distnbution of stellar Velocities does not vary with the dis 
tone* from the sun, (r) the function representing this kw has but 
a single maximum —Prof Fngelmann treated of reciprocal 
and irreciprocal conductivity of muscles, with special relation 
to the theory of the heart —Prof Van der Waals treated of 
the rektion between the critical temperature and the critical 
pressure for a mixture (tacnodal curve) —Prof H Behrens 
detcnlied some cases of artificial dvrhroixm Strong dtchrmsm 
were observed on flax and hemp fibres after having been dyed 
with ctmgo red or benxo axunne A similar result was ob 
tamed with the majontv of the tetraxo dyettufis used for dying 
cotton, whereas, by the application of naphthol orange, 
croceine scarlet, and other similar dyestufts, no dtchroum was 
developed Only three basic dyestufls were Sound to be 
capable of making flax dkhroic Among other fibres the straw 
fibre cornea next to flax and hemp > the cotton and the wood 
fibres stand lower in the scale, auk requires to be dyed a deep 
blue with an acidulated solution of benco axunne, aim on wool 
the phenomenon of artificial diehrmstn has not been produced 
by any of the colouring matters named above Flax and 
hemp arc strongly polarising, and can be rendered strongly 
d tchro so, wtple in cotton these two qualities are found in a 
smaller tkgree, but silk, ranging above straw in polarisation, 
falls for bekrw cotton os to- artificial dic h ras m The pheno 
menon seems to be of a complax nature, not explained by 
aesuming a combination of ordinary absorption with ordinary 
double refaction —Prof Van der Waals presented a paper by 
Prof W H Julius, entitled " On an arrangement for protecting 
NO. 1340, VOL. 52 ] 


atham (Chapman) 
un (Whut«krr) —1 
d «Ut«d bx Dr H 


_->r k Booavla (Constable)—Electrical Laboratory Nora* 

farm. Prof J A Fleming (tUdrkua CompanyX-OstwaW• 
nkar dor E.aktou WiueSn No. <0 61 <1 (Ikpng Enral 
1)—A ManniJ of Book j ws pmg J Thornton (Macmillan).—-Geo 

ifvSaSi* Prof L Prune (Verona Druckm)- 
Surpe ~Medticrratm ~G S«Tgl (Roma SocmU l 


mora).—launu-- 

Anrantlna y Uruguay* Dr C 

della Surpe Medtierranea C —_____— 

^fSniiAij. —J iraalof the Royal Microscopical Sormty June (ao Hanovar 
Square) —Chamber, x Journal July (Chambers)—Good Word. July (la 
buter) —Sunday Magmiui* July (IdJatar) — Humanitarian July (Hutchin 
kkiJ Fnglixh Illustrated Magazine July ( 19 I Strand) —Z*(tachnft for 
Phyubalua.be Chemie mUBaSd a HdlfLd^l* Fnnalmann)-National 
July (Arnold).—Natural Soane July (Rail)-Bulktui de 
1 Acadtoie lmplT ala de« Sdencea de St PStfabourg March and April 
(St PSterdiouri) —The Reliquary and Illustrated Archmologtet July (Bern 
rose)-Coniamiorary Review July (lablxtcr).—Geographical Journal lulv 
^StMiford) Jo r al of the Ro^ei Agricultural Society of ■— 1 1 


CONTENTS paoe 

The Moluccas By Dr Hugh Robert’Mill 317 

Mill Engineering By N J L . 218 

Lectures on Darwtniam By E B P 319 

Our Book Shelf - 
' "ummery My C 
Prof T O Bonnty, F R S 
Freudtnrcich “ Dairy Bacteriology 330 

Beard and Telfer Longmans School Algebra 220 

Babingt n Fallacies of Race Theones as Applied 

to National Characteristics 220 

Sharpe A Chapter on Birds ' aao 

Swann Nature in AcadiL ’ aao 

Letters to the Editor — 

The Sire of the Paces of Scientific Publications —0 
H Bryan, and Prof S P Thompson, F R 8 aai 
On the Minimum Theorem in the Theory of Gases.— 

Prof Ludwig Boltxmann aai 

and the Kinetic Theory —Colonel C E 


Argon 1 

Base' 


Rosnano British Land Surface —F lint F takes Replaced 
(lllustnUtd )—Worthington G Smith 222 

The Bifikr Pendulum at the Royal Observatory, 
Ldinbuq,h —Thomas Heath 223 

Migration of a Water-Beetle —Rote H Thomas 223 

Argon and Helium m Meteoric Iron By Prof W 
Ramsay, F R S » 324 

Subterranean Faunae By W O 335 

Proposed Balloon Voyage to the Pole By W 226 

Thome* Henry Huxley 226 

Notea 229 

Our Astronomical Column ■— 

Variable Stars 231 

The Temperature of ,the Sun 333 

The Rotation of Saturn . 333 

The Visibility of Shipt' Lights 332 

The Relative Power* of Large and Small Tele¬ 
scopes in showing Planetary Detail By W F 
Denning 232 

Subjective Visual Bansationt By Dr W R 
Gowers, F R 8 334 

High-Level Meteorologi c al Stations By A Law¬ 
rence Rotch . ,03® 

University end Educational Intelligence 237 

Scientific Serials . 337 

Societies and Academies 337 

Books, Pamphlets, and Serial* Received 340 



NATURE 


THURSDAY, JUIY u, 1895 


lHh rFACHING 01 PAT/iO/OGi 
lhe hlutunU of Patholoqual /fttfo/ogy By Dr A 
Weichselbaum Translated by \\ R Dawson 
(London I ongmans, Green and Co, 1895 ) 

HOSP who hast watched the pi ogress of patho 
logical teaching, in this country tspeciall> must 
has e recognised that during lecent veirs its scope h is 
become much wider, or that at least there is a tendem > 
towards broader conceptions Cohnheim made an it 
tempt to cast off the narrow fetteis of Morbid \natomv 
ind to instil into his pupils that wonderful enthusiasm 
which he hnnself felt for General R ithology, or is we 
may term it, 1 Morbid Physiology His ‘ \ orlcsungen 
uber \Hgemeine Pathologie still foim a monument il 
iccord of what he his achieved and his method must 
ind should be the ideal of c\ery teacher of pathology 
Stringc to say with his death things revetted into the 
old giome ind until recently pathologictl teaching 
lcstncted itself dmost exclusively to Morbid \natomy 
Net si let mors is the m it to of tht Pathological 
Sonny it is not appropiutt because pathology deals 
not merely with death its si ul ind essence, however 
morbid is lift Bactcuology now a lecogniscd 
branch of pathology in spm of all the harm it has 
wrought has achieied this thit it has earned us iw it 
from tht dead house to the laboiutoiy and his awakened 
m us the spirit of experiment d inquiry 

Bacteriology should Ik regald«<l howetet is tn idjuml 
to pathology 1 < so far is It ipplics to disease beyond 
thit it belongs to hotiny Fun bactciiologist should 
he t pithologist and every pathologist should possess 
in idtquite knowledge of physiology as well is 1 com 
plett masteiy over morbid inatomv The day is to be 
legicttid when we follow the footstf ps of our continent il 
brethien ind become mere specialists tn the 111 of glow 
ing bactcn 1 ind of immunisation It is not intended to 
give the tnoneous impression that mm bid anatomy is not 
pathology—it still is as ever it vv is the most important 
partner from tht students as well is tht investigitors 
point of view and for practical purposes but this must 
be insisted upon, that the morbid phy siology of the body 
and of disease h is been too much neglected 1 his be 
comes evident when we look through our test hooks and 
manuals of pathology car after year we have fresh 
treatises on morbid anatomy and histology, 01 on batten 
ology, but thert is, if we except Cohnheim s classic il 
work, hardly a book on the pathology of disease and its 
processes If we wish t^.learn this, we have to turn to 
our standard works on medicine or to the journals The 
present volume, the subject of this review, deils c\clu 
sively with morbid histology and bacteriology, and for 
that reason, however valuable it may be, it may be asked 
whether there was the need for Dr Dawson to give up 
so much time to its’translation We have a sufficient 
number of similar works already, why give us a stone 
when it is bread we want > Prof Weichselbaum s name 
is sufficient to lead us to expect a useful book on bactcn 
ology, and a satisfactory one on motfeid histology, more 
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we cannot look foi from that source A caieful perusal 
of the translation justifies our expectations 

Of 44i pages, more than eighty are devoted exclusively 
to bacteriology / c t > the dcscnjftion of butcnological 
methods, and to a > uw/of the jffneral principles. If 
we keep in mind that undci cich organ also subsequently 
all the vanous infective and microbic lesions are care 
fully discussed, it seems to us that the author has given 
undue prominence to this which is, after ill, a small part 
of his subject 

It is difficult to wave two masters, and the result 
must be -that foi baetenologu al methods and principles 
vvt shill continue to rinsult specul woiks they are 
numerous and it would Ik difficult to find works of 
gteitei usefulness than 1 rof (. Frankcls excellent text 
hook or the elaboi iti < linpil ition of Dr Heim rhe 
ducitions given for bactinil stoning or cultivation aie 
too meagre to lie of much ust to the licginncr Gram s 
well known method t <, is described thus ‘Sections 
in placed foi hdf in horn in aniline gLntnn violet, then 
foi two or thu< minutes in iodine and potassium todidi 
ind then in ihohol which is changed as it becomes 
olnund Fin illy they are cleared md mounted One 
can imagine the pool tyro mournfully contemplating the 
result of those instiuitions We theiefore adhere to 
the opinion that in works intended for students too much 
should not be iffcrccl between the covus but, if 1 
omprdunsive ticatisi isintindid fulness ind complete 
ness of dilutions ind instructions are imperative The 
descriptions of the micio organisms though short, iri 
succinct md good so fn is they go hut the Germ in 
edition hiving ippe ired in |8 )j new discoveries ind 
iltcicd views tre vv mting md the briefness is often 
e\ (spiraling 

Now is to the puitly initomical 01 histological pait 
of the book it also sufli rs from shortness xnd we must 
confess th it vw Inve works in the English language which 
arc sine to occupy a higher position than this translate 1 
impottition l scless Di Dtvvsons vvoik certainly is 
not the beautiful illusti itions and a ch ipter on blood 
c xamin ition short though it be, recommend it Many 
of the illusti itions are new and oitgmal, and arc < \actly 
the kind of repiesentation w inted to bring out the salient 
points in 1 histological specimen lhc Fnglish pub 
lisheis also have done ill they could to give the work 
a good ippe nance ind iltogether it is 1 pleasant book 
to possess It is essentially in annotated pictuie book 
but as 1 pictuie book it is excellent, md vvdl lie of great 
use to those who consider the study of morbid amtomy 
and histology a foim of Vnschauungsuntcrncht , and, 
indeed, much can be le imt fi om good pictures One point 
this work brings home t« us in a painful manner viz the 
decline of pathological inatomy Bacteriology swamps 
everything On the continent professorial chairs cf 
pathology are occupied by bacteriologists, and the in 
struction of hygiene is also given over to bacteriologists 
The result is that sound pathological anatomy is pushed 
steadily into the background So far in this countrv 
fortunately we hav e suffered less in principle at least 
we still consider bacteriology merely a fraction 01 an 
element of pathology, but already the spectre has risen, 
^nd unless we take care, we also shall be ruled by the 
bacillus, and find contentment in the hav en of mediocrity 
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which *0 called bacteriological research opens up to those 
who, incapable of doing real pathological or physiological 
w ork, have leisure to practise bacteriology as a ‘ fireside ” 
k»me 

In conclusion, a word in praise of the translator and 
editor he has done his work excellently, so well, in fact, 
that one cannot help regretting that he used his gifts and 
expended his labours on a book hardly worthy of so much 
conscientious energy and patience The translation is 
better than the original in arrangement, type and general 
‘ get up ’ Since it is pleasing to most to possess a nice 
book, and one whuh is at the same time instructive, in 
spite of some remarks which may appear seteier than 
they are meant to be, we may recommend it safely as an 
addition to the student s library 

A A hWTHAtk. 


Mr NA1UKAI HISTORY Or AQUATIC 
INJECTS 

The Nitural History of Aquatic Insectt llj Prof I 
C Mtall, 1 Rb (London MacmilUn and Co, 1895 ) 
ERHAPS no country possesses so many amateur 
naturalists as England, at least in proportion to its 
population, and it is not without significance in this 
direction that many of our best professional men of 
science have not thought it undignified to furnish sound 
information on their special subjects in a populir and 
yet accurate manner The present work is a good 
example of this, and Prof Miall deserves praise for the 
admirable account he has put together of the insect 
inhabitants of our lakes, ponds, and w itercourses 

Of course it has not been without foie runners One 
of the last works of that well known writer on populai 
science, the late Res J (* Wood was entitled “The 
Brook and its Banks, and covered much the same 
ground but one may say without any disparagement 
that his book was moie pictuiesque or anecdotal natuial 
history than strictly scientific 
Again, Prof Miall, like every subsequent writer on 
entomological subjects is greatly indebted to the laborious 
reseaiches of Swammerdam, Rdaumur, Lyonnet, and 
others of the early n ituralists, but m every case this is 
freely icknowledgtd, and he adduces their works as 
models of patient investigation on the living animal, par 
ticululy worthy of emulition it the present tame, when 
attention is almost exclusively paid to phylogeny and 
classihe ition to the neglect of the ictual life history, 
where so much still rcmiins to be discovered Some 
essential matters are briefly ticatcd in in introductory 
ch iptcr such as the equilibrium of aquatic insects, the 
tension of the surface film of w itei md its “fleet on small 
objects and also the question of the origin tl habitat of 
inserts whether terrestrial 01 aquatic which Prof Mull 
confidently decides as the former, mainly from the 
universal piesence of trichec and functionally active 
spiracles even in puiely aquatic insects showing that 
such is ire fitted for breathing only dissolved ur are 
those that deviate from the general and primitive rule 
The chief aquatic Coleoptera are taken first, and certain 
cuuous structures in the larva and imago of several 
families somewhat fully described Among these we 
may mention (he mouth organs of the larva of Dytiscus, 
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which have been a subject of controversy from the tune 
of Swammerdam and De Geer up to Memert, Scbibdte 
and Burgess, whose description has been verified by Prof 
Miall, and also the well known tarsal clasping suckers of 
the adult male, the real structure and action of which 
was first pointed out by Lowne The method of re¬ 
spiration in the adult Hydrophilus is well explained, and 
the extraordinary arrangement for obtaining air from 
cavities in submerged roots adopted by the larva of 
Donacia, as discovered by Stebold Hies with aquatic 
larva receive considerable attention, no less than raa pages 
being devoted to these extremely interesting creatures, 
which from their transparence, in many cases, have long 
been fav ounte objects with microscopists The develop 
ment of the Gnat, Chironomus, Simulium, Ertstalis, and 
numerous others is fully gone into, and the amateur 
naturalist will find plenty of occupation, and derive no 
little benefit by following out their structure with this 
book as his guide There is a short account of that very 
beautiful iquatir hymenopterous insect Polynema, which, 
according to Damn, deposits its eggs in the eggs of a 
Dragon fly and another form, Agriotypus, said to be 
parasitic on a Caddis worm Caddis flics (Tnchoptera), 
Slabs, the alder fly of anglers, the stone flies, may flies, 
dragon flies, pond skaters, water boatmen, and all the 
rest of the host of insects which pass a large part of their 
existence in the water, are dealt with in due order, and 
the descriptions are frequently supplemented with biblio 
graphics, which will be useful to those who require further 
information on special points A word must be said for 
the illustrations, which in large part have been drawn by 
Mr A R Hammond for this work , they are extremely 
clear and well executed —quite a relief, indeed, from the 
old rliches usually considered good enough by publishers 
to adorn 1 work of this kind Altogether the “ Natural 
History of Aquatic Insects is 1 very good and useful 
specimen of its 1 lass 


OUR BOOR SHF I f 

The Royal Natural History Edited by Richard 
Lydckkcr, h R S, &c Volume 111 (London Warne, 
1895) 

Hu- thud volume of this excellent “Natural History” 
finishes the mammals, and commences the birds 
Among the former the Cetaceans, the Rodents, the 
(dentates with the pouched mammals, and the Mono- 
tremes arc descubea at ippiopriate length The in 
formation is generally up to date, and the illustrations 
are good 1 o the notices of the occurrence of Sowerby s 
whale on the routs of England and Scotland, may be 
added that of its being captured some years ago in 
Brandon Bay, Kerry, the head of the specimen being in 
the Dublin Museum The immense group of the Rodents- 
is judiciously trcited, most of the more important frets 
of their history being given Only six pages are devoted 
to the egg laying mammals, and there is no figure of the 
duckbill’s egg 

The chapters on the perching birds and Picarue are 
contributed by Mr H A Macpherson and Dr Bowdler 
Sharpe “ The number of the existing species of birds 
being in all probability considerably over ten thousand,” 
the authors are obliged to treat of them even in a more 
condensed form than were the mammals, still the order 
of Passe res, which includes by for the majority of known 
birds, is fairly treated, and most of the well known or 
interesting birds are alluded to Dr Sharpe confesses 
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hit inability to give a diagnosis of the l’icaruc, that is m 
the logical sente, but chums that the group as selected 
by him possess “certain common features not found 
among the Patterns ” In the last chapter in this volume, 
he treats of the Jacamars to the Toucans 

Court EUmfntcure cCLlectnutt By M B Brunhes 
Pp 365 (Pans (>authier Vi liars, it Fils, 1895 ) 

The expenmental laws and general pnnciples belonging 
to the study of technical electncity are set forth in this 
book in an elementary, but stnctly scientific, manner 
The book reproduces the author’s first year course of 
theoretical electncity at the Institut industnel du Nord 
de la h ranee, and its contents furnish just the kind of 
foundation needed by students of electncal engineering 
In several respects, tne treatment differs from that gene 
rally followed in text books, hydrod>namic analogues 
are entirely omitted, and the word potential is not em 
ployed, voltage, orEMl between two points, being used 
to express potential difference 

Off the Mill Sostti Occasional Papers By G T Biowne, 
BD.DCL, Bishop of Stepney l J p 371 (1 onilon 

Smith, Elder, and Co , 1895 ) 

At pinf climbers, and others who find delight in mnun 
tain peaks and glaciers, may like to rcaci the papers on 
Alpine subjects reprinted in this volume The pipers 
originally appeared thirty yeirs ago, and they offer to 
the present generation of mountaineers an interesting 
picture of the way in which climhs were then made 
The ice caves in the neighbourhood of Annecy foim 
the subject of one of the papers appealing to scientific 
readers 


LETTERS TO THF EDITOR 
[Tho Editor dots not hold ksmsolf responsible for opinions ex 
pressed by kss corrtspomdtnts Neither cast ke undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nai USB 
No notice ts taken of anonymous communications ] 

A Cyclonic Indraught at the Top of an Anticyclone 
Bfiwfin June 7 and 1a on 1nt11yc.l1 ne with maximum 
pressure of 30 ao to 30 30 inches, |»vv.d slowly from the north 
west across southern New England The isobars formed well 
defined ovals with their longer axes running from south west to 
n irth east It was difficult to locate the centre of the anti 
cyclone because the isobars were broken on the side toward the 
ocean , but, by drawing a line through the stations showing the 
maximum pressure the crest or ndge of the anticyclone <* uld 
be easily located up to the nth, after which it passed off the 
coast and its position liecame somewhat uncertain dlhough the 
pressure continued above normal over southern New England 
until the night of the 12th 

The interest attaching to the anticyclone lies in the faet tliat 
cirrus observations obtained on both sides of the line of maxi 
mum pressure indicate an indraught at the top of the anticyclone 
of the same nature as that observed at the bottom of cvclnnes 
The anticyclone passed nearly centrally over the Blue 1 (ill 
Meteorological Observatory As it approached from the north 
west, the cirrus clouds on the 8th were observed moving from the 
south south cast As the line of maximum pressure passed over 
the observatory on the 9fh, the amis movement shifted to the 
north east, from which direction it was ohserved on the 10th and 
nth This change correspondsalmoat exactly with what would 
be observed in the surface wind should a trough of low 
pressure pass over Blue Hill from the same direction On the 
12th the amis shifted to south, and on the 13th to the west 
with the approach of a cyclone from that direction 
The direction of anus movement and the mean direction of 
the wind is recorded at the obs er vat o ry in degrees of azimuth 
beginning with the south point The first is measured with a 
ntpboacope and the second recorded by a Draper anemoscope 
The following table gives the anus and corresponding wind 
observations between the 8th and tafji, no cirrus observations 
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bang obtained on the 7th The velocities of the cirrus were 
obtained by multiplying the observed relative vel cities by a 
factor to reduce to absolute velocities Thu facte r was deter 
mined from direct measurements of cloud heights 1111 velocities 
earned on for some time it this observatory The list column 
in the table contains the directions in degrees of asimulh of the 
line of maximum pressure in the anticyclone, taken from the 
maps of the United Slates Weather Bureau 


wind, as related to the line of maximum pressure is she 
graphically in the iccompanying diagram The line f maxim 
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pressure is indicated in each 1 asc I y the long slanting line The 
vrr ws fly with the cirrus and with the wind, and the length eif 
theamws indicate the velocity though on idifferent scale in tht 
two e tses 1 he small figures near the am ws give the dates of 
hservaU in 

Repeated oliservatnns of this kind, here and elsewhere, ought 
t > throw si me light on the causes if cyclones and inticyoloncx 
If an indraught prevails at the l >p of the anticyclone of the same 
nature as the indraught at the earth s surface in a cyclone, it 
seems difficult to avoid the c nclusmn that there is an area if 
low pressure in the upper air dove anticyclones notwithstanding 
the fact that studies of m< untain observations by llann and 
Hhcrs lead to tn r pposite c inclusion In the present case the 
inward gradient above appears not to have extended entirely I41 
the outer limit of the anticj cl me as indicated by the observations 
m(he 12th 

Direct observations of the anticyclonic inflow must, however, 
be rare first, because of the infrequency of amis in the poper 
positions, and the general absence U exact methods of measuring 
the slow motions observed , second, because there is usually 1 
strong eastward drift in the upper air, which greatly interferes 
with the anttcydome circulation, and generally overrides it, 
so that it only becomes strongly marked under stagnant c n 
ditions of the general atmosphere , third, the upper nr isobars 
are usually distorted by strong contrasts of temperature in the 
area of the anticyclone But notwithstanding these drawbacks, 
I am confident that with the increasing attention given to 
cloud observations, coses like the present will be frequently 
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<t saved With a great many obeerotwos the anticyclomc 
inflow can be brought oat by a eystem of averaging as shown m 
the American MeteorologicalJournal for August 1893 

H Mai mCi avion 

Illue Hill Meteon logical Obeervatory, June 17 


time but the curve a otherwise fairly .stead) , the temperature 
was 31 7“ F , the wind south aouth east and light Heavy snow 
was foiling it the time, which, with a fall on the iyth, made a 
total depth of nine inches on the summit St Elmo ■ Tire was 
very strongly felt and heard until after seventeen hours 

Wili iam S Bruch 


E (Tecta of a Lightning Flash in Ben Nevis Observatory 

Whkmcvkr a thunderstorm passes the summit of the Ben, 
there occurs almost invariably a discharge from metallic bodies in 
the Observatory as the cloud is passing away A flash of greater 
or less extent is given off the stoves, accompanied by a sharp 
crack In January 1890 there was an exceptional!) severe 
flash “ one of the observers was almost knocked down when 
nlting writing and the telegraph wire was fused and all com 
mumcation stopped for five days ” But more destructive than 
any previous flash was that which occurred this year on June 19, 
when the Observatory narrowly escaped being destroyed by fire 
Between two and three o clock on that afternoon repeated 
clicks on the telegraph instrument were heard by one of the 
assistants who was sitting m the office he had been carefully 
noting the times at which the clicks occurred, when suddenly 
the whole office was filled with a brilliant flash ami deafening 
roar A pillar of smoke was discharged from the telegraph 
instrument and from the stove pipe, filling the to rai So severe 
was the flash that the assistant who was quite deafened liy the 
report, thought that his hur had been singed A second slighter 
discharge took place immediately after when the writer had 
entered the office to commence the fifteen hours observations 
The discharge hurled two boxes and a small pieture that were in 
the vicinity of the lightning protector across the kitchen and 
Mew off the button and outer casement of the electric bell in the 
visitors room The solder on the kitchen chimney outside a 
copper fastening of the lightning conduct ir and many portions 
of the telegraphic wire and apparatus were fused and the wood 
work of the Observatory was scorched in several pi a cs The 
great flash occurred at 14 hours 57J minutes and the hourly 
laroinetncreading was taken at 15 hours, as usual There was 
a very heavy fall of snow at the time equivalent to o 470 inches 
of rainfall for the hour hut in the confuuon the writer omitted to 
take the ram gauge with him and had to return for it This was 
a fortunate incident for it was only on leaving the office fc r a 
second time that he olnerved sm ike and flame issuing from be 
hind the panelling between the kitchen and the office Assistance 
was secured and the fire which was in a very awkward and 
danger his place —was overc me in g , k1 time and the damage 
done was eery slight 

The damage done to the telegraphic apparatus however was 
senoui and Mr Crompton engineer rf the Fist Of!ic tele 
graphs has supplied me with the following inform itwn 

The lightning protector was badly fused the platts showing 
u patch of fuuon as large as a sixpence This saved the cable 
from serious damage All connecting wires within the 1 udding 
were rendered useless 1 he majority were so heated as to melt 
the insulation off, and in one or two eases the copper conductors 
were melted by the discharge In one case the fusion set fire 
to the woodwork 

The coils of Neale s sound-r were fused and rendered useless 
The keys suffered worst of til, the left pedal or ‘tapper 
bearing the strongest evidence of the seventy of the discharge 
The baik contact (platinum) the brass extension holding the 
same and the steel spring (platinum tipped) above all being 
fused into one solid amalgam The pillar to which the rise 
leading wire from the batteiy was connected, had a large patch 
of fusion near its base, ana the front platinum contacts of the 
same (left hand) pedal were consumed entirely There were 
small traces of fusion on the right pedal hut of a trifling 
character 1 he line wire connected to the left hand terminal 
of the coil had been fused close to the terminal The interior of 
the instrument cose was considerably blackened, as also the 
greater portion of the keys as a result of the "arc caused by 
the discharge at the moment of fusion 

The vacuum protector at Aslimtee, the base of the cable, also 
the plate protector in Port William Post Office were fused, but 
only slightly, the main discharge having expended itself on the 
summit The Low Level Observatory instrument and protector 
were unimpaired, and communication between there and Fort 
William Poet Office was earned on as Usual after the removal of 
the fiudt in the Post Office protector 

The registering aneroid shows a slight upward kick at the 
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The Kinetic Theory of Oust 

11 stems to me that Mr Burburys and Prof Boltzmann’s 
last letters will enable us to reconcile all the main differences 
of opinion which were brought to light in our recent com 
spondence in the columns of Nai u ki From Prof Boltzmann z 
letter it appears that the Minimum Theorem can only be applied 
with absolute certainty to gases whose molecules are not too 
closely crowded together Thus the proof that an aggregation 
of molecules tends ctHtwuomfy towank the Boltzmann Maxwell 
distribution depends quite os much on assumptions as to the mixing 
of the ra< lecules between collisions as on consideration of what 
happens at collisions We cannot prove for certain that 
densely crowded assemblages of molecules such as solids and 
ltqui Is tend t > assume this distribution, and this is just as it 
should be for when a substance is capable of existing simul 
taneously in two states, the distribution cannot be unique For 
the same, ruts n the proof does not apply to molecules moving 
about in a c nlntuous medium such os the ether So for from 
this hmitati in liemg a weak point m the proof it precludes the 
theorem from proving too much, or from leading to results 
which may not accord with experience 

If we do not know that solids and liquids satisfy the Boltz 
mann Maxwell distribution, we nevertheless, know that they are 
subject to the Second Law of Thermodynamics. It cannot lie 
said that any dynamical proof of the Second I aw that has 
yet been given is so conclusive as the mere statement of the 
I aw itself but the proof of the Minimum Theorem subject 11 
‘ Conditi n (A) leads to a result somewhat analogous to the 
statement that when two or more bodies at unequal temperature 
are brought int thermal e intact their entropy tends to increase 
1 or let the probability of the coordinates on momenta of the 
molecules of one Iwdy lying lietween certain limits lie pro 
portional to 1 ( all the coordinates and momenta bung included 
in the multiple differential by which F 11 multiplied) Let the 
corresponding ) r liability for a second body be proportional to f 
Then when tne tvs 1 bodies are placed in thermal contact, we 
know of no relation connecting the two simultaneous prob 
ibdities and stmiy therefore assume them ti be independent 
so that cmdili n (A) is satisfied at any rate initially The 
theorem then isserts that at all subsequent instants of time the 
value of the Minimum Function will be not greater than its 
initial value an 1 therefore it either remains stationary or 
decreases evtry time the process is repeated 1 bus far wt can 
get if n > further 

The applicati n of the Second Law depends largely on the 
distinction lietween avai/ahle and unai atlablc energy When 
we construct a thermodynamic engine for converting heat into 
work, we intnducc just the kind of external disturbances that 
Mr Burlairy requires every tunc that the working substance 
is placed in contact with either the source or the 
refrigerator l» H Bryan 


An Abnormal Roae 

I HA\ h in my garden at Keigate a white Moss rose tree, every 
blossom on which is white except one which is half white and 
half red divided diametrically in nearly equal portions 
The colours are not shaded one into tne other, but are per 
fectly distinct, and one petal is half red and half white, the edge 
of the colouration being quite sharp 
1 am told that one similar blossom was produced earlier in the 

I imagine this is an attempt to revert to its ancestral colour, 
but by what mechanism such a partial result has been accom 
plished seems difficult to understand 

Newnham Browne 


There are several varieties of rose that sport or revert in the 
manner described by Mr Newnham Broome The “ York and 
Lanc as te r ” rose is a familiar example In this, the recognised 
or genuine condition is red and white stnpod, but the proportions 
of white and red are rarely exactly the same in any two flowers 
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on a both, and very frequently some are wholly red and same 
pethapt, wholly white, though 1 am not sure on this point 
Many other trots bred plants exhibit this inconstancy, which is 
supposed to be due to an imperfect blending of the elements of 
parentage That the sporting is irregular and inconstant is not 
to be wondered at, when we consider that a plant is not an 
individual m the sense of possessing only one set of organs 
Any vegetative bud of a plant is capable of producing any and 
all of the organs of the whole plant or if detached from the 
parent plant to develop into a similar organism, with all its 
attributes. Given then, a cross bred variety which is not con 
slant, or “ fixed aa florists term it, any vegetative bud may 
give rue to the cross or to one or the other of the parents 

W BoTTim Hemsiev 

Mineralised Diatoms 

Nearly twenty years have elapsed since you allowed me to 
announce in Nature the unexpected discovery of mineralised 
diatoms in the London clay of Sheppey 

Subsequent investigations demonstrated the existence of these 
unique microscopic fossils on the same geological horizon at 
several widely separated localities in the south east of England 
leading to the assumption that the band of dialonufcrou* earth 
was continuous throughout the formation 

Heme Bay was one of the places at which in accordance with 
expectation search was followed by success Revisiting this pla e 
a few days ago for the first time since the discovery I rea lily 
found the fossil diatoms as al un lant as before in some re ently 
fallen blocks if clay about half way lietween Herne Bay and Old 
haven Gap Vs there has been much waste of land at this spot 
during the interval it u interesting t bserve the presence t f these 
liatoms in the newly expose I clay giving support as it does t 
the hypothesis of their general distribution at a definite level 
throughout the l/indon day 

Perhaps some rea leri of N VT1 RE may be going to that part of 
the coast before long and will then take the opportunity of 
verifying my observations W II SHRUBS 31F 


S//? JOf/V LUBBOCK AND THh ThAtHINO 
UNJVFRA1TV JOA JONDON 
'PHI* address in which Sir John Lubbock solicits the 
1 suffrages of the t lectors of the University of I ondon 
has aroused feelings of surprise and regret among the 
friends of higher education in London, owing to the un 
fortunate nature of the references made to the Teaching 
University question Six paragraphs out of ten are 
devoted to this important subject and it seems almost 
incredible that so far from recognising thit the Gresh un 
Commissioners scheme has enlisted a considerable 
measure of support in the University (if \ol I 269 h 
398), Sir John Lubbock refers only to the views of its 
opponents, and in accepting them m ikes the remarkable 
statement 

H eehng that Convocation ought to be consulted on a 
matter so vitally affecting the University I would strongly 
urge, and do my best to secure that the scheme when 
arranged should be submitted to Convocation for their 
approval, to be signified as at a Senatorial Election and 
would oppose the Bill unless this weie conceded 
Now it must be borne in mind that the Report of the 
Gresham Commissioners has met with a degree of ap 
proval from educational authorities and institutions which 
not only far exceeds that extended to any previous 
attempt to solve the vexed question of University 
reform in London but has been sufficiently unanimous to 
lead to the introduction of the University of London 
Act, 1895, »« the House of Lords by the late Govern 
ment This Bill, m accordance with the general tenour 
of the resolutions passed by the various institutions 
named in the Report as constituent colleges of the teach 
me University enacted (clause 111 para 1) 

The C ommiss ioners will have power to make statutes 
and ordinances for the University of London in general 
accordance with the scheme of the* Report hereinbefore 
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referred to, but subject to inv modifications which may 
appear to them expedient after considering any repre 
sen tali on* made to them by the Senate or Convocation 
of the University of 1 ondon or by any other body or 
persons affected 
And further (para 2) 

‘ In framing such statutes and ordinances the Com 
missioners shall see that provision is made for securing 
adequately the interests of non collegiate students 1 
Convocation in January last had the opportunity of ex 
erasing its veto in meeting assembled as provided by the 
Charter of the University in the scheme of reconstitution 
proposed by the Commissioners which had previously 
received the general apprm il of the Senate Instead of 
insisting on this right it preferred to bring itself into line 
with the other institutions affected by the schemer by 
adopting a resolution m terms almost identical with those 
employed in the Bill Only so recently as May it de 
dined to reconsider this attitude by a majority of two to 
one yet it is clear that the Bill if again brought forward 
is to meet with opposition from Sir John I ubbock if re 
elected unless an amendment is inserted providing that the 
completed scheme shall be submitted to Convocation for 
ipproval in a manner evpiessly excluded under the teims 
of the present Charter v 1/ by means of 1 referendum 
It is difficult to imagine by wbat process of reasoning 
this seemingly gratuitous proposal can be reconciled with 
the functions of a statutory that is a judit tal and execu 
tivc Commission Convocation is but one of the bodies 
affected by the scheme and in common with the others, 
it can under the terms of the Bill present its case for 
modifications in the scheme to the Commissioners before 
the st itutes are fruned and like them r m appeil against 
the statutes during the forty days they must lie on the 
table in both Houses of P irliament befoic thev become 
operative Such an imendment could only have the 
effect of wrecking the 1 itest ind most satisfactory scheme 
of l niversity reform since no other institution iffeeted by 
tht scheme could bt expected to agree to such in un 
prccedcnted proposal Nor is it likely that any person 
fitted to occupy the position would consent to serve on 
the Commission ind devote his time and best energies 
to the difficult ind delicitewirk if idjustingthe iclitions 
between these institutions with the knowledge that the 
statutes md ordininces eventually framed would be 
subject to the apprm il of iny mesponsiblc non judicial 
body let alone one of the institutions closely affe< ted 
for the most pirt Sir John I ubbock his held aloof 
from the controversy on the Tetilling University 
uestion Once only dues he seem to have t iken sides 
t is on record that he voted with the majority when the 
Senite m June of last yeir passed a icsolution expressing 
general approval of the proposils of the Gresham Uni 
v ersity Commission w ith which action his present attitude 
is wholly inconsistent It would be interesting to know 
whether his descent on the other side of the feme is in 
any way connected with the ibscnce of opposition to hn 
candidature on the part of the opponents of the scheme 
Be this as it may this uncalled for proposal to subordimte 
the interests of higher education in London to the 
pleasure of Convocation iscertaintd not after debate 
but by a referendum is not to pass without protest, and 
we arc glad to note that the foflowing letters have alrc idy 
appeared in the press The first is from Prof Michael 
Hosier SecRS and President of Sir John Lubbocks 
Pirliamcntaiv Election Committee 

Shelford Cambridge July 4, 189s 
1 Dear Sir John —As you know, I am wholly opposed 
to your view that the scheme for the L niversity of London 
to be proposed by the Statutory Commissioners ought to 
be submitted to Convocation for approval also 

know that this difference of opinion, important as it is, 
does not prevent my desiring that you should continue to 
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represent the University of London in Parliament I In order to obtain the electrical effect, a photoelectric 
find, however, that your letter addressed to me is under cell of extremely great sensitiveness to light is employed 
stood to show that I agree with all the opinions expressed Such a cell is constructed with selenium, aluminium, 
by you m that letter, and in justice to myself I must make and the liquid cenanthol If we take a strip of clean 
known to my fellow electors and others how wholly we aluminium—say half an inch long, one tenth of an inch 
disagree on the above point, and how much 1 regret the wide, and thick enough to be fairly stiff—lay it on an 
attitude you assume in the matters in question iron plate which is heated by a Bunsen flame, and place 

“ Yours aery trail} on the end of the atnp a very small particle of selenium, 

“Sir John I ubbock, Bart" ‘ M rostfR this selenium will melt and form a small black globule 

of liquid Let the flame be now withdrawn, and the 
The second has been addressed to Sir John Lubbock globule of melted selenium spread over the end of the 
by the President and a number of bellows of the Royal aluminium strip, by means of a hot glass rod, so that it 
Society forms a thin uniform layer of area about 1 of an inch 


“July 6, 1895 

“ Dear Sir John Lubbock,—The interests of learning 
and of education are so closely bound up with the future 
development of the University of London that we hope 
you will not regard us as interfering between yourself and 
the Fleeting Body of the University if we a enture to ex 
press mu regret at some of the opinions you have put 
forward in your Flection address 

‘ You state that you would do your best to secure that 
the scheme (for the reorganisation of the Unnersity), 
when arranged, should be submitted to Convocation for 
their approa al, to be signified as at a Senatorial Election, 
and would oppose the Bill unless this were conceded 

“You must allow us to point out that this pioposal 
would confer upon Convocation a ncht which is without 
precedent, to supervise the acts of a Commission en 
trusted with the reorganisation of the University of which 
Convocation itself is a part 

“ lhc scheme of the Gresham Commissioners’ has 
been approved not only by all the institutions concerned, 
but by the great body of educated public opinion It is, 
however certain that very grave difficulties will arise if 
the ultimate fate of the scheme is to depend upon the 
voting papers of Convocation 

“We, therefore, believe that the proposal you support 
if adopted, will lcsult in the failure of anothei attempt to 
establish a Teaching University in London, and will in 
definitely postpone the solution of 1 question which, 
after prolonged discussion, seemed to be on the eve of 
settlement 

“ \N e are, yours faithfully 

1 ki 1 vi\ fl'RS) John Evans (TreasRS), M 
Tosim (Sec R S), Josfph Lisim, Rayihch, 
Dout las Gam on, t (. Bonney, T E Thorpf 
Horac* Lamb, J H Poyniino, Arthur W 
RUCK> R, E t RANK! AND, N STORY MASK1 I YNfc, 
Hi-nryE Roscok, 1* H Pyy Smith, J Norman 
I oOcYi-R, John Eric Ekichsivn, Wilmam 
Ramsay, g Cakly bosn-R ’ 

In his address S11 John Lubbock states that the opinions 
of the present Government on the University question 
have yet to be made known In view of the fact that the 
Commission whose report has been so generally ap 
proved, was appointed during Lord SalisbuiVs last term 
of office, this attitude ought not to be doubtful 

THL ELhClRlCAI MFA S URE \fENJ Ot 
STARLIGHT 

'’THAT the light of 1 star is able to produce at the 
A surface of the earth a measurable effect, other than 
the action on a photographic plate, is a feet which was 
published in these pages in January last year The light 
of sure and planets produces two effects—the one photo 
graphic and the other electric The first -which has, of 
course, been known for many yean—is slow in its opera* 
tion , the second—which was discovered only a year ago 
in Mr Wilson’s observatory at Daramona, Westmeath— 
is almost instantaneous 
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square on the end of the strip, and let this dark layer 
cool to a few degrees below its melting point (about at/ 1 
C) Now apply heat again to the under surface of the 
iron plate until the aluminium strip becomes nearly hot 
enough to re melt the layer of selenium In this process 
the colour of the layer will gradually change from black 
to a greyish brown When it is just on the point of melt* 
ing, withdraw the heat and blow over its surface , this 
will instantly check the tendency to melt, and will leave 
the surface of the selenium in the state in which it is 
most sensitive to light If this stnp (or rather its sele 
mum covered end) is immersed in a glass tube contain 
ing acetone or cenanthol, and connected with one pole of 
a quadrant electrometer, whose other pole is connected 
with a platinum wire sealed into the glass tube, we have 
a photoelectru cell, in which the action of light falling 
on the selenium layer results in giving the selenium a 
positive electric charge and the liquid a negative one, the 
former charge being conveyed to one pole of the electro 
meter by the aluminium plate and the latter to the other 
pole by the pi itmum wire sealed into the cell 

Roughly speaking the difference of potential produced 
m such a cell as this by ordinary diffused daylight 
is something between one third and one half of a volt 
Such were the seleno aluminium cells used in the 
measurement of starlight in January 1894, the liquid 
in them being cenanthol This liquid was found to be 
bettei than acetone (which had been previously used), 
not only because of the greater ease with which it can be 
sealed up in glass tubes, but because it does not act 
chemically on selenium, which acetone seems to do 
sooner or I itei But it is obvious that a cell formed in 
this way contains an element of inconstancy , for, the 
stnp of aluminium will at the same time convey to the 
insulated pole of the electrometer the positive charge 
generated by light in the selenium and a portion of the 
negative charge imparted to the liquid, so that the 
effective EMF is less than it should be and, again, 
there will be currents circulating perpetually between the 
selenium and the back of the aluminium stnp, and such 
currents detenorate the cell Hence it happened that 
such cells alw ays fell off in strength after about six hours. 
They sufficed however, to show very easily measurable 
electromotive forces from the light of the planets, and 
even from the light of Sinus 
Shortly after January 1894, a very notable improve* 
ment was made in the construction of the cells, this 
improvement resulting from the perception of the cause 
of detenofttion above explained Instead of a stnp of 
aluminium as a base for the selenium layer, the end of 
an aluminium wire, about one millimetre in diameter, 
was used 1 his wire was enclosed in a glass tube (a, b, 
in the figure on p 347), into which it fitted tightly, one 
end of the wire being flush with an end of the tube 
On this end was deposited the layer of selenium, with 
die same process of heating as that already described 
The other end of the aluminium wire inside the glass 
tube was connected with a fine platinum ware, p, which 
emerged from the second end of the tube, and which 
formed the selenium pole of the photoelectric cell 
In this way the liquid is kept out of contact with the 
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aluminium wire, and the deteriorating local currents in 
the ceil are avoided, if the glass tube exactly fits round 
the aluminium wire, but this desirable result has not yet 
been perfectly attained, the liquid finding its way into 
the tube after some considerable time However, in 
this way have been constructed cells which have re 
mained constant for about three weeks 

In the figure, C C is a cork in which the glass tube, b 
containing the aluminium wire it the end a and the 
attached platinum wire fits this cork fitting tightly into 
the side of the glass cell which contains the liquid The 
tube B passes close up to a quart* window Q g. cemented 
to the cell opposite the tork c c The light of the star is 
received on the window QQ and is made to fall on the 
selenium layer at the end A of the tube B A platinum 
wire, P, is sealed into the bottom of the glass cell and 
conveys the charge taken by the liquid to one pole of the 
electrometer, while the platinum wire p conveys the charge 
taken by the selenium to the other pok of the electrometer 
S is a ground stopper at the top of the cell, where the 
liquid is poured m 

This cell is fitted into a holder which can be fixed to i 
telescope in place of the eyepiece ind this cell holdei 
allows of the adjustments which are necessary to bring the 
point v to the position of the image of ■ star 

This is the form of photoelectric cell with which n 
-conjunction with Prof FiUgcrild and Mr W L Wilson 
1 measured the electromotive forces of the lights of 



I nor any star in Orion nor any m the Gieit Hear, was 
available for our observations, but these we hope to 
include, before long in thi list of measured st irs 

It will be observed that in this electrical me isurement 
of starlight we do not measure currents, but <1 (tramstrue 
forces —wq do not use a galvanometer, but an electro 
meter and an electrometer of small capacity was 
specially constructed for these experiments with the aid 
of the Government giant dispensed by the Rojal Society 
It is not desirable to allow the light to generate 
currents the electrical charges must be allowed to flow 
back into the cell so thit it may not be temporarily 
deteriorated during the observations Hence the pre 
I ference for the electrometer 

I 1 he space at my disposal will not allow of m> entering 
into many details but 1 may mention in particulai the 
1 importance of having the whole of the sensitive surface in 
the cell cov ered by the light of the star It matters not 
to the value of the EMf produced how far behind the 
focal image of the star the sensitive surfice A is 
placed—provided that the image of the stir just 
covers the surface A This is essentul in ill 
photoelectric cells and also in thermopiles tnd the 
neglect of this condition may partly explain the 
failure of attempts to obtain thermoelectric indications 
from the stars and planets although wc should scarcely 
expect success from methods which aim at measuring 
merely a very limited portion of the lodiation (vu the 
heat or infra red) 1 he photoelcctiic cell integrates the 
whole energy of the radiation on the sensitive surface 
and the sc/uirc of the observed Mil n the meisure of 
this incident energy 

It is interesting to know how the photcUctn measures, 
so far as they have gone comp ire with the photometric 

- of mtgmtudcs hitherto employed by 

In the latter if U and H arc the bright 
io st us of the magnitudes /// and m 
c have by definition 


measures < 
ibtronomcrs 
nesses of t' 
respective!), w 


1Bi.ii 


*< 


Hi). 


(I) 


Jupiter, Saturn \ega Aictuius Regulus 1 locyon ind 
some other stars list April, in Mr Wilsons observatory 
it Daramona, Westmeath The telescope used was Mr 
Wilson s a feet reflector 

In order to give a notion of the sensitiveness of the 
cell to light, I may say that if an ordin try paraffin candle 
is held at a distance of 9 feet from the window Q Q, it will 
produce an electromotive force of ibout 03 volts or to 
put the matter differently suppose an ordinary quadrant 
electrometer, of Clifton s pattern charged so that a 
Darnell cell gives a deflection of 400 div tsiont on the ordin 
ary scale (placed at a metre distance; then the light of 
the candle at 9 feet falling on the photoelectric cell would 
give a deflection of twelve divisions and the deflection 
vanes inversely as the distance of the candle 
Now the light of Vega as concentrated in the 2 feet 
telescope gives a slightly greater deflection than the 
(of course unconcentrated) light of the candle so that wc 
are evidently dealing with easily measurable quantities 
The cell is sensitive to all the rays of the spectrum, but 
the maximum effect is produced by the yellow It u 
sensitive to rays considerably below the visible red and 
beymd the blue 

The hght of Arcturus was found to give o 83 of the 
E M F produced by the candle at 9 feet, the light of 
Saturn o 56, which was also about Jhe vahie of the hght 
of Regulus Unfortunately neither Sinus nor Capelin, 
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Hus equation defines inertly the difference of the 
migmtudes and the definition is quite arbitrary 
The essential things are H and B How ire 
they measured > 1 he photoelcetne method says that 

they are H and t 1 the squares of the electromotive 
forces generated in a given cell b) the lights of the two 
stars The photometric method says th it the) ire 
measured by the thicknesses of certun mtei posed glass 
prisms which extinguish the lights, or b> polansing 
apparatus which render the shades of the transmitted 
lights equil Hence wc may expect perhaps a fair 
amount of agreement between the two methods if wc are 
comparing two or more stais of the same coloui Thus, 
in the photoelcetne method we have foi Hi) two stais 


= 5 l°fo» 


(a) 


Applying this to \rrturus and Regulus and taking the 
magnitude of the former as 2 we find the magnitude of 
Regulus to be 133 In Miss Cleikes System of the 
Stars (Appendix), Regulus is quoted is 1 4 Arcturus 
being 2 

Comparing in the same way l’rocyon and Regulus the 
latter being taken as of magnitude 1 33 the magnitude 
of Procyon would be 46 Miss Clerke quotes Procjon 
as of magnitude 5 

But no agreement between the two methods is to be 
expected when two stirs of different colours arc cpm 
pared The photometric method of equalisation seems 
to be just as meaningless os the ordinal-) ‘ grease spot * 
method of attempting to equalise a blue and a red light 1 
In this case the only intelligible comparison of two lights 
consists in measuring the energies which they radiate per 
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1111 time per unit area at a given distance just for 
wimple, as Newton s Second Axiom defines two masses 
t be ‘equal when the same force produces the sime 
1 ccleration in both an eauality which is n 1/ if the sub 
stritum at the bas s of ill bodies is the sunc but merely 
m enttonnl if it is not 

If the distance of 1 star is known, we tan determine 
ts intrinsic energy 1 < the quantitv of cneigv which it 
radiates into ill space per unit time 
Thus let I be the intrinsic energy of 1 stu whose dis 
tmee from the earth is R let E be the ilcetiomotuc 
force of its light as measured by the cell let / r be 
the inalogous quantities foi a c indie or any other chosen 
source of light ind let A and 1 be the are is of the 
iperture of the telescope ind the selenium suifice in the 
cell then we have 

v \ 

Let us take foi cximple a result vlmh 1 lof Hovs 
recently told me that he had obt uned He foind in 
conjunction with Mi \\ itson of South Kensington thit 
if the light of 1 stind ird c tndle was obxcned icios* 1 
v illey and almost in the line of sight of Vrcturus the 
light of the c indie ind that of the stai seemed to be 
equal when the eandle w is at a distance of hvc eighths 01 
635 of a mile 

Now let t be the distant e at ihirh the c indie light 
seems to be is bright is that of the star l hen 


M = (4) 

And if I) and i tie the diametcis of the tclcseope 
aperture and the circulu liver of selenium in the cell 
wc have from (3 


LI 


(5) 


Hut now r «> 9 feet - 10 F — 8 ■» I) - q x 
millimetres rf - 3 mm is in our experiments ind we 
find 

= 3300 feet lead) 

= 6a miles 

This agrees remirk ably well with the observation of 
I’rof Bo>s (iVori i- M Minikin 


FbWERAL Or PRO IL S60A HI \lh\ 

I N accordance with his own wish the late I rol Huvley 
x was buried at the Marvlebonc Cemetery Finchley 
last Thursday afternoon The coffin c »me up from Fast 
bourne in the morning and the numetous mourners 
assembled at the cemetery to meet it Wreaths from 
members of the familj and from friends and fellow 
workers of the great nituralist whose loss wc mourn 
covered the coffin The Royal College of Science with 
which Huxley was connected so many ycaix sent a large 
wreath and there were also wreaths from lad> Hooker 
Mrs Tyndall the members of the staff at the Royal 
hardens, Kew, Mr Herbert Spencer,Sir Henry Ihompson 
Sir Henry Roscoe, Messrs Macmillan and the Editor of 
Nati re among others 

The funeral service was perfoimed by the Rev J 
Llewelyn Davies an old friend of Prof Huxley s now 
rector of Kirby Lonsdale but formerly ucai of Maryle 
bone where he was foi 1 long time Huxley s neighbour 

The family was represented by Mrs Huxley, the two 
sons, Mr Lamard Huxley and Mr Henry Huxley, and 
three daughters, the Hon Mrs Collier, Mrs Waller and 
Mrs Eckeriley (the remaining daughter Mrs Roller, is 
m Switzerland with her hatband, who is ill Mrs Heath 
(a niece), and two sons-tn law, the Hon John Collier 
and Mr F W Waller 
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No announcements of the funeral were sent out, and 
the large number of distinguished men who attended 
and the v innus learned Societies that sent representatives, 
did so on their own initiative The Royal Society was 
offinallv represented by Lord Kelvin Sir John Evans, 
| Prof Michael Fostei ind Sir J lister many of the 
Fellow x also being present The Geological Society was 
represented by Dr Henry Woodward Dr Blanford 
and Prof Honney Dr Trankland Mr Crookes, Dr 
Thoipe ind Dr Gladstone were the lepresenutnes of 
tht Chem t al Society The mourners from the Royal 
College of Science included Pi of Rucker Prof Norman 
lockyei C II I rof Tilden Prof Judd LB Prof W C 
Roberts \usten CB 1 rof Howes Prof Farmer Dr 
Wynne Mr J W Rodgei and Mr Woodward Major 
l eneral Sill D Donnelly K C H Major General 
1 estmg C apt in Abney CB Mr 1 Armstrong Mr F 
R Fowkc tnd Mi V s Cole represented the Science and 
Art Deputmcnt Sit William Howei KCB Dr A 
C unthir Mi ( corge Murray Mr C E Fagan Prof 
Jcffrcv Bell ind Mi F A Buher the Natural Histoiv 
. Museum I lof \1mst10ng, I rof S I Thompson Prof 
1 leny ind 1 rof Avrton the City ind Guilds Institute 
■ Mi Stink Boyd Mr H F Waterhouse Mr J F 
I ink the ( hiring (.loss Hospital Medical School Mr J 
1 J H Tcill Mi F W Rudlei and Mr F T Newton 
) the ( eolog cal Sunev In addition to the Fellows of 
the Rov il Society not included in the above there 

I were present 1 rof F Ray Linkester Di Dalltngei 
S11 J< si ph Hookci KCB ( eneial Strachev Dr 1 audei 
Brunton Di Srlater Prof Cfticv Foster Prof ( 

H Darwin Si James 1 lget Dr Humev \eo Prof 
H MirshillWaid 1 iof Seeley and Mi t Darwin 
■\mong the othei mourners were Mi W liter Tioughton 
representing Mi Herbeit Spencei who was prevented 
by illness ft m being present Di T K Rose Mr W 

D irwin Mi V H Heith, Mr S Highley Mi W S 

Stewart Maj i ( eneial Sir Richard 1 ollock and Mr 
I) 1 ollock Mr Mma Tadema Mr W E H Leeks 
Mr and Mrs Humphry Ward Mis lyndall Mis W K 
Clifford Mr Henry James Mr Mark Judge Mr H 
Saundeis lJt Scmon Mr F Macmillan Mr ( L 
Craik Mi Uodd Mi G C nffith lady Stiveley Hill 
Mr 1 ivntei Mien Mr John Boyes Mr Spencei 
Walpole Mi Woodd Smith Dr J Johnson Mr James 

Hulme Mi Stanley Edwards I)i ( lover Mi 1 1J 

Windsor the Rev D D Jeremy Di J Malecki Mr 
J Spiller ind Mi ind Mrs Hilton Kiviirc 
The funeial was at first announced to take place at 3 
odock where is the time fixed upon vu 3 30 Owing to 1 
deli\ in the tiain 1 number of workers in science from 
the Midlands and the North of Fngland did not arrive 
at the cemeterv until the ceremony was over uid thus to 
their deep regret they were deprived of the melancholv 
satisf iction of being present when the remains of an 
esteemed master ind fnend were laid to rest 
The memory of Huxley will always be cherished among 
men of science and it is imperative that there should 
be 1 perm tnent memorial of some kind to show the 
world how great is their regard foi him The 
memorial should be a truly national one and not 
limited to any particulai institution We understand 
that the Dean of Westminster is willing that a tablet 
shall be erected in the Abbey if desired and this is 
one of the forms which the memorial might take Sir 
William Flowei suggests another form in a letter to 
the It hu r of Monday He writes 
1 In the great hall of our national Museum of Natural 
History the noble statue of Darwin will hand down to 
posterity the im ige of the man as he appeared to all who 
knew him in life Near this wall soon be placed anothei 
statue remarkable for the accuracy with which the 
striking personality of Owen is represented, as all who 
see it now at the Royal Academy Exhibition can testify 
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Surely thw group of the great mturahsts of this country 
and this century must be completed by the one we have 
just lost, in some respects the greatest of the three The 
statues of Pitt and (ox stand side by side in Westminstei 
Abbey Huxley and Owen, often div ided in their liv es, 
would here come togethei after de ith in the most appro 
priate place and amid the most appropriate surround 

'"Ivhat is now wanted is a upiesentative committee to 
take the matter up, we are confident that an appeal for 
funds would meet with a ready response, and we are glad 
to know that steps are being taken in this direction A 
cm cular signed by Dr foster and Sir William (lower has 
been issued, calling a meeting at the looms of the Royal 
Society this afternoon 


NOTES 

The meeting at which the Prime of Wales presided in St 
lamess Palace on Tuesday, ought to further the interests of the 
Bntish School at Athens, in support of which it was held V 
distinguished and representative company was present, among 
•hem being many well known men of science The Prime of 
Males has concerned himself with the existence and welfare of 
the School from the lime of its foundation in 1883, and we are 
glad to notice that in his temarks to the meeting he drew atten 
tion to the feet that the scantiness of the means pros ided w is 
flit of all proportion to the valuable archeological work carried 
v n The School only has a precanous annual income of /500 
whereas the (rench School at Vthens has an assured income of 
1 \er j£3ooo a year, and the (term in S< hool more than 1 2000 a 
yetr Owing to this stale of affairs, it is ijuilt impossible for the 
Bntish School to enter into competition with such undertakings 
as the explorations of the Germ ins at Olympia, the french at 
Delphi, the Americans it Argos, or the Gieeks at (leusis and 
Lpidaurus The sum required to bring 1 ngland approximately 
into lint with other nations is at least ^1500 a year lor 
Innately, as the Prince of Males remirked at tht meeting, 
there are hopeful signs (hat matters will soon he placed 011 
a more satisfactory footing \ petition for support addressed to 
the late Government, met with a ready response, and before 
leaving office Sir William Harcourt took steps to use some jsir 
lion of the public funds devoted to the encouragement of scientific 
inv estigatuin for the support of the School and it is understood that 
the present Ministers are willing to confirm the action of their pre 
decessors One of the colleges at Cambridge which has been nost 
severely tried through the agricultural depression, has generously 
mode an annual appropriation out of its reduced funds, and three 
colleges at Oxford have voted annual grants The public 
svhools are also moving in the matter The Prince of Males 
suggested that perhaps some of our City Companies, whose funds 
are devoted not only to local chanties lait which have extended 
their sphere to the support of educational and scientific mstitu 
tions, may see their way to entourage research m Greece , 
and he hoped that our colonies, which are so intimately bound 
up with our own culture and our higher national aspirations, 
will recognise the feet that all the privileges ot the Athens School 
are open to thar qualified students and will make some effort 
towards securing its adequate efficient) Lastly, he appealed 
to the liberality of private individuals, and expressed himself 
convinced that the appeal would find a response throughout the 
country Every year excavation, both in Greece and else 
where, is becoming more important to science The follow 
mg resolutions, confirmatory of the object of the meeting, 
were earned unanimously —(1) “That the Bntish School 
at Athens has already done excellent work during the nine 
years of Its existence, and is well deserving of increased 
support.” (a) “That this meeting pfcdgee itself to use every 
effort to place the School upon a sound financial bans, so that ui 
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point of dignity and efficiency it may worthily represent this 
country among the other foreign institutes in Vthens ” 

Prof Cvk 111 s, rf the l mversity at Kiel, has been appointed 
successor to the late Pn f Lothair von Meyer at Tubingen. 

Pro Dasifi G 1 vio\ well known in botanical circles by 
his work on ferns, has just died at New Haven U S 
Wr learn that M ( Deb), one of the leading authorities on 
diatoms, whose magnificent collection was recently acquired by 
the Bntish Museum, is dead He was in his seventieth year, 
having been bom at I acl en 111 Belgium, in 1826 
To the list of henours given last week should have been 
added Sir Bernhard Samuelson Ml*, I K S , who has been 
made a Privy Councillor and Ilr 11 D I ittlejohn, who has 
been made ft knight On Thursday last Mr Thomlty Stoker, 
President of the Ri yal 11 liege of Surgeons in Ireland, and Dr 
Christopher Nixon, were knighted by the lord lieutenant ol 
Ireland 

THr date of the annual meeting of the Society of C hemtc&l 
Industry, which is this year to lx. held in 1 eeds has been post 
ponetl from July 17 to |uly 31 in consequence of the t eneral 
1 lection It is not thi light thit any material change will have 
to lx made in the progrvmme 

Proi St livv \k/ has been elected a( oirespondant of tht Pans 
Vcademy in the Section of Geometry , Baron von Muller has 
lxen elected to tht fete Prof Pringshcnn s pfett in tht Section 
of Botany, and Prof 1 ngelmann succeeds Iuefwig in the Section 
of Medicine and Surgery 

Mry are glad to lx able to anneuncc that the Italian Meteoru 
logical Society, whith wax temporarily dissolved efler the death 
of Padre Den/a has again been reorganised, under the pre* 
tlency of ( ount \ lgodai/ere, who is tht propnetor n r an obsena 
tor) at (ontamva The central oliservatory will l*at Monealien, 
ox Ixfore, and we look fen-ward to a continuation of the useful 
wtrk earned on foimtily by the Society 
M t are informed that hung s College L< ndon, will ojxn next 
October a department for training teachers for Secondary 
Schools There will be a two years course 1 f technical studio, 
combined with the preparation for the B A degree of the 
University of London Detailed instruction in the art of teach 
ing paititular subjects will lie given by the 1 rofessors of the 
College Si\ (xhibitiom, of ^15 are offered Names of 
students should lie sent in liefurt September 16 
A Leu 1 kk correspondent at St John s reports that the 
steamer KiU lift there for Greenland on Tuesday to bring home 
the leary Arctic (xjiedition It is expected to return on 
October 1 Tht j*rty on board includes Prof Salisbury, of 
Chicago l mversity, who goes to study the glaciers and geology 
of the region , Prof Dyche of the State L mversity Kansas, 
who will collect specimens of the fauna and flora and Mr 
Bouttllier, of Philadelphia, who represents the Geographical 
Society 

Thf influence of thi Royal Gardens at hew is ftlt in widely 
different regions of the world, through the men who ar« r 
trained at the Gardens and sent put to vant us Botanic Stations 
Three new appointments of men who have benefited by the 
Kew training, are notified 111 the current Kew fiullttvi they 
are Mr C H Humphries, who has been made ( unitor of the 
Botanic Station of Abun on the Gold Coast, Mr J C Moore, 
who has been appointed Curator of the Botanic Station at St 
Lucia, in the Windward Islands, West Indies, and Mr H 
McMillan, who goes as Head Gardener to the Loyal Botanic 
Gardens at Perademya, Ceylon 

Mr A B Bassu has sent us a letter referring to the proposed 
changes in the sue of the pages of the Royal Society’s pub li ca tio ns 
He directs attention to chapter xu section 11 of the Statu tea 
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•< f the Society! empowering eny iu Fellow* to convene a special 
general meeting, ami suggests that auch a meeting should be 
summoned, and the following resolution* submitted to it (i) 
1 hat thi* meeting w of opimon that the preeent form of pobluh 
ng the rransactions should be continued (a) That this meet 
mg is of opinion thit the present form of publishing the Pro 
tdmgi should be continued The resolutions are drawn up 
h parately, so as to obtain the vote* of Fellows wh> approve 
f a change being made in the form of one kind of publication 
liut disapprove of any change as regards the other 
In the recent death of Prof Vemeuil, France has 1 wt one of 
her most eminent surgeons Ilia name is intimately connected 
with the history of contemporary surgery Vt first, Assistant of 
Anatomy, Prosector, as well as Professor of \natomy to the 
Faculty of Medicine, he devoted himself to anatomical and 
physiological studies, and left his mark by lmimrtant works, 
chiefly on the heart, and on the anatomy and physiology of the 
venous system Later, he formed part of that noted phalanx 
which, under the auspices of Libert, with Robin Broca, 1 ollm, 
introduced histological studies into France From this time 
date a series of original memoirs, notably on the demoid cysts 
< f the face, and on the scrotal enclosure, in which he expounded 
new views, and established the scientific theory which is now 
generally adopted Later still, when hospital surgeon an 1 pro 
fessor in the Faculty of Medicine he introduced important 
methods of operation Animated by the most ardent lose of 
science, he knew how to communicate his enthusiasm to those 
ir mnd him , he had all the requisite qualities of a founder 
f a school IIis activity showed itself by a great number 
of communications to learned societies of which he was a 
member 

Tits extensile science laboratories and liuildings recently 
opened at I die are dcscnlied in detail in the krtu 0 nhak d 
S umes The buildings comprise a physical institute, an instl 
tute of natural science, and an institute of chemistry erected at 
a cost of £65,000 The cost of the whole wrrk was nearly 
£ 140,000, and this has been borne by the Municipal Council 
and the Academy at Lille, assisted by a gift of ^4000 from M 
I hilipport The town of Lille has guaranteed an annual grant 
of ;£8oo for twenty years to be used in the interests if higher 
education, and has shown the greatest interest in the work of 
the new institute The department of chemistry is dmded into 
two parts, in which general chemistry and applied chemistry arc 
respectively dealt with , and tn each section laborat in ex are pro 
sided for research as well a* for instruction The physical de 
partment occupies a separate budding, in which accommodation 
is provided for experiments of extreme delicacy as well is routine 
work On account of the great stabdity now demanded by many 
physical investigations, all the research laboratories ire in the 
ground floor , for the same reason, numerous large isolated pillars 
of masonry have been provided, and strong slate slat s have been 
fixed into the comers of the laboratories The natural science 
building provides accommodation for geology, riology, and 
botany, and a room is reserved for the (leological Society of the 
North of France Fvery facility for study under good con 
ditiona appears to be offered by the new laboratories, and 
higher education in France wttf derive benefit from the increased 
opportunities now offered it at Lille 

The third International Agricultural Congress will take place 
at Brussels from Septemlier 8 to 16, hence it will clash with the 
meeting of the British Association at Ipawich, which begins on 
September 11 The Congress will be held under the patronage 
of the King of thriBelgians, and embraces twelve sections In 
the section of bgrkultural education the subjects for discussion 
include rural schools, fields for experiment and demonstration, 
the possibility of devising an international programme of superior 
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agricultural study, and the professional training of formers’ ton* 
by interchange of the young people of different districts The 
section of agricultural science will embrace chemistry and 
physiology as applied to agriculture, the utiliaation and conaerva 
bon of natural manure*, agricultural meteorology, experiment 
stations and laboratories of control for manures, foods, and 
seeds The third, fourth, and fifth sections deal respectively 
with co operation, legislation, and currency The teebon 01 
animal production will discuss practical questions relating to 
stock breeding selection and crossing, the improvement of 
breeds, and the feeding of stock in times of drought The 
veterinary section will concern itself with the organisation of 
veterinary sanitary police and the contagious diseases of animals, 
including pleuro pneumonia anthrax, and tuberculosis The 
section of pi int production is to discuss the selection of seed, 
the cultivation of malting barley, “ndtrabon, ’ the cultivation 
of peaty and m >ssy soils, drainage, and irrigation The ninth 
section—southern agriculture and colonisation—embraces grape 
and silk culture the cultivation of flowers for perfume, of oil 
yielding plants and of coffee, tea and sugar cane , the agncul 
ture of the C ngo and of Tunis and the conditions of countries 
to which emigrants might be sent The tenth section takes in 
forest economy the eleventh deals with pisciculture, and the 
twelfth with agricultural industries, such as dairying, brewing, 
and bee and p< ultry culture 

The results of a competibon organised at Pans last month, by 
the Petit Journal ore of some scientific interest Sixty thousand 
earner pigeons fr m all ports of France, and from some places in 
Belgium, were rcl ased from the Eiffel Tower at known intervals 
and times The first pigeon travelled a distance of 150 kilo 
metre* (93! miles) with a velocity of 76 kilometres (47 miles) per 
hour rhi highest average rate* of flight ranged between this 
and 43 miles per hour for a distance of 264 miles These rates 
arc 1 >w compare l with previous records A distance of 600 
miles has been covered at an average rate of 50 miles an hour, 
and in June i860 a pigeon travelled from Blois to Dijon, a 
distance of 290 miles, in 4b 46m which gives a rate cf about 
60 miles per hiur There is als> evidence that much higher 
average velocities than these have been reached 

Da J Hans Secretary of the \icnna Academy of Sciences, 
laid before tt n the aoth ult , an investigation on the daily 
range of the bar muter on dear and cloudy day* especially on 
mountain summits It was known that at ordinary stations the 
dally barometne range in dear and cloudy weather only ex 
hibited a difference m the single daily oscillation, while the 
double daily oscillation remained unchanged But a similar m 
vesbgalion for mountain stations had not yet been made With 
this ohjed the author undertook the tedious operabon of 
calculating the daily barometric range at a number of mountain 
stations for the summer season, and found that at these the 
double daily oscillation remained the same in both kinds of 
weather At the earth’s surface the daily curve showed a much 
greater amplitude m clear than in cloudy weather, and a totally 
different epoch The average form of the daily curve for the 
mountain stations is represented by the formula 048 am 
(353* + *) on clear days, and o 36 sin (101° + ur) on cloudy days 
On clear days the maximum of the single daily oscdlabon occurs at 
6h 30m a m , while on cloudy days it occurs at 1 ih pm The 
author also found that the differences fn the daily range on clear 
and cloudy dayi corresponded enbrely to the difference* which 
exist over the land, as compared with those over adjacent seas. 

A kb turn has been issued showing the number of licensed 
experiments performed on living animals during 1894 The 
total number of persons holding licences during the year was 
185, and of these 56 performed no experiments The tables 
given afford evidence that licences and certificates have been 
granted and allowed only upon the recommendation of person* 
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of high scientific standing, and that the hcencees an person* 
who, by then framing and education, are fitted to undertake 
experimental work and to profit by it AU the experimental 
work has been conducted in suitable place*, the number of 
experiments performed was 3104 In more than one third of 
these the animal suffered no pain because complete anaesthesia 
was maintained from before the commencement of the expen 
ment until the animal was killed More than fifteen hundred 
of the remaining experiments were of the nature of hypodermic 
injections or inoculations In about five hundred experiments 
the animal was an-esthetised during the operation, but was 
allowed to recover These operations in order to insure success 
are necessarily done with as much care as are similar operations 
upon the human subject, and the wounds being dressed anti 
septically, no pain results during the healing process 

Thf Geologists’ Association will visit the coast of Antrim 
and the Mourae Mountains this summer (July 39 to August 3) 
The programme includes the examination of sections in stdi 
mentary rocks ranging from the Ordovtcnn to the Chalk pre 
Devonian gneisses, and the basalts, rhyolites and drusy granites 
rf the Tertiary eruptive series The illustrative papers b> 
Messrs McHenry and Lloyd 1 roeger will shortly be issued as 
1 pamphlet in advance of publication in the Protcetitngs The 
country to be visited is classic, snd additional interest is added 
to it by the recent publication of tw< pajien in the Gtologual 
Afaputii The first of these in the June number, by Mr 
McHenry <f the Irish ( eclogics! Survey describes valuable 
evidence as to the age of the trachyte (rhyolite) of the district 
In a section at 1 enijilepatrick tjuarry the acid lava is seen by 
the arrangement of its columnar and flow structure, to have 
flowed over the surface 1f the Chalk, sweeping the overlying 
gravel before It, and piling it up against the denuded edge of a 
mass of basalt belonging to the earlt 1 of the two basic senes 
As fragments of the trachyte occur elsewhere in gravels overlain 
1 y the lain basalts, it may lie said to be of “ mid basaltic age 
1 he second paper, in the July number is by Prof Colt, and 
deals with the nature of the acid rocks poured out from the 
Tirdree volcano, which are said t equal in variety the better 
known rhyolitts of Hungary 

Thf numherx of the Po/ani al Ga ette for May and June 
contain a translation, by Mr G J T eirce of Prof Strasburger s 
paper on the Development of Botany in Germany during the 
Nineteenth Century In the latter number there is also a very 
instructive article, by Mr J M Coulter, on the “ Botanical 
Work of the American Government \t present four distinct 
divisions of lutinical work are organised under the Department 
of Agriculture although other divisions also do a certain amount 
of work that may fairly be called botanical These four divisions 
are those of botany, vegetable physiology, and patholigy, 
igrostology and forestry The Division of Botany, under the 
general supervision of Prof > V ( oville, of Cornell University 
is engaged in strictly scientific work, such as the working out of 
local floras, the examination of seeds investigation of weeds kc 
To this department the Government appropriates, during the 
present year, 33,800 dollar*. The division of vegetable physi 
ology and pathology (26,300 dollars) a concerned with 
investigations into the phenomena of the growth of plants, and 
into the diseases of cultivated plants Its chief is Prof B T 
Galloway, University of Missoun but investigations on behalf 
of the department are earned on also at the following centres — 
l Diversity of Nebraska, University of Michigan University of 
Illinois, Kama* Agricultural College University of Copenhagen 
The function of the Division of Agrostology (15,000 dollars) 1* 
to deal with forage plants as well as grasses, to instruct and 
ftnuhuise the people with the habits ^nd uses of these plants, j 
to conduct investigations relative to their natural history and 
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adaptability to different soils and climates, to introduce promising 
native and foreign plants into cultivation, and to identity grasses 
and forage plant* Its chief u Prof F Lawson Scribner The 
Division of forestry under the charge of Mr B E. Fernow, 
has at present chiefly been occupied with the study of 
character and value of diflerent timbers 

The current number f the Journal do PAysi/ue contains the 
second part of the paper, 1 y M P Cune, on the magnetic 
properties of liodies at hflerent temperatures (see Natubf 
June 6,1895,(1 134) 1 he present paper deals with iron, nickel, 

and magnetite In the esse ot mm, measurement* have been 
made at temperatures lietwecn 20 G and I36 o"C , and for field 
strength of from 25 to 1350 t C, S units The observations on 
nickel and magnetite were only made at temperatures above that 
at which the great change in the magnetic properties of these 
bodies takes place The v slues obtained with iron up to about 
756* ( agree with th< se ( revu usly obtained by Dr Hopkinvin 
Above this temperature the author find* that the curves showing 
the relation between the intensity of magnetisation (I) an 1 the 
strength 1 f the field are straight lints passing through the ngin 
for temperature* between 750* and taSo* t decreases more and 
mi re slowly \t first (1) decreases to half it* value for a nsi of 
temperature of ■» few degrees I ait between 950 and 1280* the 
susceptibility is almost a constant only decreasing very little as 
the temperature rues At a temperature of abrut 1280 the 
susceptibility suddenly increases by about 50 per cent and then 
again gradually decreases up to 1365 I he author with some 
hcxitatu n gives the f illowing explanation of this behavi >ur 

Ip t a temperature of 860* iron lie haves like any other 
paramagnetic In dy At 1 temperature of almut 860°, however 
it begins h change into a second etiotropic form this trans 
formation being complete at almut 920 and the iron remaining 
in this condition up to 1280’, and behaving like such a bodv 
as oxygen ir palladium finally at 1280 the iron changes 
*ud lenly hack to its first condition The attractiveness of the 
ibovc theory can only lie appreciated by a study of the auth ir s 
curves for if the curve showing the connection lietween the 
logarithm of the susceptibility and the logarithm of the tempera 
turc 1* plotted, it is found that the cune between 750* and 
86o" would if prolonged form with the cune al»vc 1280* a 
cune in all respect* similar to the curves obtained in the case if 
nickel and magnetite With nickel the author find* that the 
temperature of tht magnetic transformation is about 340' After 
this temperature tht susceptibility is independent of the strength 
if the held and decreases regularly and very rapidly as 
the temperature rises In the case of magnetite the thief 
magnetic transformation takes place at a temperature of 535* 
\t ttmperatures between 550' and 1370° the susceptilabty 
1* independent of the strength of the held, and decrease* 
regularly and lietween 850 and 1360’ vanes inversely as 
the abs lute temperature The value of K (see previous 
rate lo it) being given by the expression k - ° °^° where 
T is the absolute tenijierature from the difference* exhibits 1 
by the behaviour with change of temperature of diamagnetic 
and paramagnetic bodies the author considers that these tw 
pre perties must be attnl uted to different causes 

Last week the I’hormaieuti at Journal began the first 
of a new and enlarged senes (the fourth) The journal, 
which u now in its fifty fifth year has done much to primotc 
pharmaceutical organisation and progress 

THF second part of the Report of the International Vclcoro 
logical Congress held at Chicago in 1893, ha* just come to us 
from the l mted States Department of Agnculture (Weather 
Bureau) The papers included m the Report were communicated 
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to the sections of hulory and bibliography, agricultural meteoro¬ 
logy, and atmospheric electricity and terrettnal magnetism 
Part tit will comprise chmatology, instruments and methods of 
observation, and theoretical meteorology 

The most important articles in the Kem Bulletin for April to 
July, are one on the various sugar-cane diseases in Barbcdoes, 
one on maple sugar, containing Information with regard to the 
growth of the sugar maple in the United States j and one on 
anbury, club root, or finger-and toe, describing the mode m 
which this disease is produced in a number of species of Cruciform 
by the attacks of the parasite PUumodtophora Brassua, and the 
best modes of counteracting it. 

The new quarterly number of the Journal of the Royal 
Agricultural Society contains a paper on “ Cross lxed Sheep,” 
by Mr H J Elwes, in which many facts of biological interest 
are recorded The value of a first cross between two pure 
breeds is minted upon, whilst due importance is attached to the 
dangers which beset the breeder should he venture beyond the 
first cross. Mr F Iwes is in a position to draw upon the results 
of long practical experience in the cross breeding of sheep 
The general improvement which the sheep of this country have 
undergone withm recent years is attributed to the increasing 
resort to the services of pure bred sires, but much remains to be 
■done by those breeders who possess the necessary skill, 
patience, and energy Another paper of scientific interest is 
one by Prof G T Brown, G.B., bn “ Ringworm of Calves,” 
which is illustrated with five original drawings It Is demon 
strated that the living spores of the fungus of ringworm may 
lie transmitted from one animal to another by means of lice 
Prof l.dgar M Crookshan^ contnlmtes a popular paper on 
“ Microlic* in Health and Disease,” and economic botanists 
will find much that is mte iti ring in Mr Glcnny’s paper on 
“ The Onion and its Cultivation " This issue also contains a 
schedule of such native wild birds os are " undoulitedly 
beneficial to agriculture " Altogether, 38 species are 
enumerated, and details are given concerning their food, nests, 
and eggs ,» 


The additions to the Zoological Society's Gardena during the 
past week include an Anubia Baboon ( Cynmefhalus attain, S ), 
a Leopard (I'tlu fortius ), two Two-spotted I’anuloxures 
(Nandmia bmotata), a Sharpe’s Wood Owl (Syrmum mu halt) 
from Accra, Gold Coast, presented by Mr W II Adams, two 
Red crested Cardinals (Paroarm cut ullata) from South America, 
presented by Dr G Fielding Blandford a Small Hill Mynah 
|Gracttla rthgiosa) from India, presented by Mr W Norbury , 
a Brown Capuchin ( Ctbus fatutllus) from Brazil, presented 
by Mr W F Gibbs, a Spiny tailed Monitor ( Vanums 
acanthurus) from Roebuck Bay, West Australia, presented by 
Mr Saville Kent, a Campbell's Monkey (Ctneftlittut 
tamfbelh) from West Africa, an Egyptian Uromastiv 
(Uromastix sfintfes) from Egypt, deposited , two Mantchunan 
■Cranes ( Crus mndirostrn ) from North China, purchased ; two 
Tdule Deer ( Canatut matrvtrs), a Japanese Deer [Cernn uJta), 
born in the Gardens. 


OUR ASTRONOMICAL COLUMN 
Short Period \ ariarlk Stars —The recent spectroscopic 
observations of I Cephei iyy Belopolsky (Nature, \oL It 
p. 383), and of JS Lync by Pickering, Lockyer, and others, 
have shown that we hate etill a neat deal to learn as to the 
cause of the light-changes in variables of short period other than 
those of the Algol type In these inquiries, it hoi become clear 
NO 1341 , VOL. 52 } 


that a study of the light-c*rr4* m____ 

of the spectroscopic changes/ and we therefore welcome the 
publication, by Dr Sehttr, of new Ught-curves of I Cepbei, 
e Aqmke, and $ Lyrw (AM Nath. 3383-83) The cheer 
various were mode at StrUsburg in the years 1877-85 by 
Argelander’s method, ail open-guss providing the requisite 

In the case of I Cephei, the observations and light-curve agree 
very well on the whole with those of Aigelander and Schdn&ld, 
but the intent! from minimum to maximum is reduced by Dr 
Schur from id. 14 6h to id. 13 7b., and the period derived 
is 5d. 8h 47m 38‘947s., or I ‘037s. leas than that of 

A Icelander There does not seem to be any ground for the idea 
that the length of the period is eensihly changing Dr Schur 
also obtained distinct evidence of a standstill in the light cune 
m the descent to minimum. The penod arrived at for 
4 AuuiLe u about 4a. less than that of Aigelander, namely 
7d 4b 13m 59318s. Ar very decided “ hump ”» shown on the 
descending side of the light-curve | this is not merely a halt bke 
that in tne case of I Cephei, but an actual increase of light, 
commencing about 3d aoh. after minimum, and reaching an 
abortive maximum about twelve hours later The interval from 
minimum to maximum is ad. 6h The observations of 
$ Lym. give a light-curve of which the general form is almost 
identical with that given by Argelander, but the agreement of 
imlividual minimum wttb calculated times is not very good To 
bring these into better agreement, Argelander’s formula u 
corrected to the following Epoch 434, Bonn mean time, 1855 
Jan 6, 15I1 38m + rad 2th. 47m 3311. 71 F + oa 315938 
E* - o’ooooiatis E* 

The paper gives full details of the observations and their 
reduction, and its value is increased by a plate showing the 
forms of the light curies of the three isriables in question 


TlthNttl Obskri a 1 okl Vol 11 of the Anualts of the 
Nice Observatory is a monument to the industry of the director 
and slaf! of the magnificent observatory founded by M Bischoft 
sheim M Perrolm, the director, contributes an elaborate 
investigation of the inequalities of the first order in the elements 
of Vesta, produced by the action of Jupiter, employing inter 
polation methods M Javeile furnishes full particulars of 505 
new nebule discovered by him during 1890 and 1891 with the 
great equatorial of 15 inches aperture The positions of these 
were determmed by micrometric measures of distances from 
comparison stars, and awaiting accurate merulian observations 
of these, provisional positions for i860 haie been computed 
Some of these objects are easily stsible, but the majority of them 
are rather difficult, and others are at the limit of visibimy of the 
Nice refractor Star clusters have been rigorously excluded 
from the catalogue 

The meridian work at the observatory u, particularly directed 
to the double stars of the Dorpat catalogue, and the already 
numerous stars which have been used as comparisons in the 
observations made with the euuatonal The period covered by 
the jwesent publication is 188ft April 5 to 1889 December 33 

from May 1887 to December 1892, 36 new mmor planets 
w ere discovered at Nice by M Chariots, the lost 11 by photo 
graphy A vast number of observations of these and other minor 
planets have also been made by M Chariots, fall details of 
which are recorded in tne present volume Olwervations of 19 
cornels are also included 


FouiaiiiS PKMil'ilM Em-erimem —The experimental 
demonstration of the earth s rotation, devised by Foucault in 
1851, has recently bpeu repeated at the De La Salle Training 
College, Waterford, on a somewhat smaller scale than in the 
original experiment The weight of the pendulum bob was 
19Tbs., and it was suspended byawtre 37 feet 6inches m length 
To set the pendulum in vibration, the usual method of burning 
the string by which the bob is tethered was employed Thirty 
three observations of the hourly motion of the pendulum plane 
were made during February and March of the present year, and 
the mean result wax it 0 48', the calculated value being 
11* 53' 37* The time of the earth’s rotation, or length of the 
sidereal day, thus deduced is 24b. 7m 300., an amount onl) 
about 11m in excess of the true time Foucault’s observations 


gave ath. 33m 57s. aa the time of rotation Particulars of the 
Waterford experiment, and on explanation of the principles 
. 1 1 ■ ■ n- 1* » 1- ^tginoetiug. 
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T" WO objections however, have been nfode to these hypothetical 
* two (warm* It has been urged that the Kcondary »w*rm 
which we saw moving in a cloned orbit round the primary one 
would aoon tpread out into a line along the orbit, ao that there 
would always be *ome part* of it mixed up With the constituents 
of the parent swarm That is a perfectly fur objection, sup 
posing we are dealing with millions and billion* of years, but I 
thmk that those who have made it do not know the history of 
astronomy Let us take, for instance, the history of the 
November swarm which cuts the earth s orbit, so that in certain 
Novembers, generally about thirty three yeart apart, we get this 
swarm of meteorites passing through our atmosphere getting 
burnt out in that passage and giving us one of the most magnificent 
sights which it is possible for mortals to See—Sa whole hemisphere 
of sky filled with shooting stars S >me of you may remember 
such a phenomenon as that in the year 1866, some of us arc 
hoping to see the recurrence of it in 1899 for which we have m t 
long to wait But the fact that we mly get this appearance every 
thirty three years shows that at ill events, that swarm of 
meteorites to which the phenomena are due has not changed 
during our life time nay it his n it changed daring the lest 
thousand year* for man has known if that November swarm 
f ir more than a thousand years and we have only known f the 
varuUlityof Mira for jooyttrs so that you see such an objccti n 
as that is entirely >ut of court because it lacks the hist neil 
touch 

Another objection which has been urged is that there tre 
certain irregularities in the light curves of these b 1 lies that 
Mua for instance, does n it always come up to the same am lunt 
of brightness at its maximum and perhaps fir all we know d es 
not always go diwm to the same low migmlude when it is it its 
lowest That also Is perfectly true and on this account then 
is no reasm why wt should suppose that these phenomena of tht 
waxing and w ining light of the laxly ire produced by the move 
ment of rnt. body < illy suppose fir instance that there is s ime 
cosmic eye a billi in miles away from < ur solar system so be inti 
folly and exquisitely wrought so delicate in its construction thal 
it can see an increase in the light f the sun ev ery time x big e imet 
goes nund it Now we know from our own experience ofcumetx 
that it would be abs ilutely imposed Je for that delicately constniLtid 
eye to see anything like a constant variability in the light if tht 
sun under these conditi ins because sometimes the brightest 
< imets which come to us are al v lutely unpredictcd they rome 
it irregular times It must ilsi be punted out in lunneeti n 
with this objection that there art other obvious causes f r 
considerable variations in the light 1 ith at the maximum and 
it the minimum \ ou rememl er thit I showed you th ise beau 
tiful spiral nebula if which Dr Kobcrts has given us such 
magnificent photographs suppose them to represent the ptrent 
swarms anti that another minor swarm tries to pass them it is 
impossible 1 1 imagine that the min r swarm would exactly pass 
through all tht intricacies of those magnifitcnt spirals, and g 1 an I 
come through it precisely on the same path It would be certain 
that in consequence of perturbations tne secondary swarm would 
sometimes go through a denser portion at other times through a 
less dense portion and then you see that would be quite sufficient 
to give u« a considerable diftrrence of lummosity 

I have another interesting senes if diagrams, which will 
*bow you that almost any amount if variability and trregular 
variability in the light curves of these bodies may be explained 
on very simple grounds, supposing we acknowledge that we are 
dealing with the movements of more than two bodies for m 
stance, suppose we have one cause at work which gives us a 
maximum and minimum, and am ther cause which gives uv 
twg 'ery much smaller maxima and minima occurring at 1 
different period represented in I ig 34 in the upper part of the 




ao together, we get the irregular light curve 
wws cne iwo simple curves in the diagram But the 
■mount of irregularity may possibly only reveal the amount of our 
ignorance, and when the time comes when we can isolate these 
two causes, and thus see how the addition of them should be made, 
we shall find that every part of this curve is really the result of i 

1 Keylnd ftom shorthand note* of a 
•t ih. Mamin of Pmctfcal Goolofj 
(Continued ftom page tor) 
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most beautiful law I am very glad to say that quite recently Mr 
Maxwell Read c f the Harvard Observatory, has pet forward 
this very same suggestion so that we mhy hope that it will soon 
be worked out on pretty broad lines 
But vupjiose fir a hi mint that this view of two bodm is not 
accepted What have we got in {dace of it ? Well we have to 
explain all the phenomena of variability by one body That has 
been attempted more ir less happily Suppose for instance, we 
have the case of a body waxing and waning quite regularly; you 
have only to say that body ix like a soup plate, and rotates on an 
axis, so that sometimes y usee the (ace sometimes only the edge 
But that is not very aatisfaetnry because we do not know any stars 
which are like soup plates Another wav is to say that the star* 
whichare variable have great dark patchesonone side of them, great 
1 right patches on the other Well of course you can get a vana 
lion of light by such a si hunt as that, but we have not observed 
that, we are simply inventing merely suggesting ideas to nature 
that I fancy nature will tell us ly and by are quite erroneous 
hot Instance, I have shown you the facts with regard to6 Lyne 
What 11 (he explanation put forward for the variability of that 
stai ? Simply tnia, that it is a surface of revolution, the ratio 



of the axes lieing 5 tv 3 r elliptic beyond any exptnence of 
mis with lLgarcl t > any othir liodies, there is a dark portion 
at one end of the axis symmeliically situate! Thu thing then 
has t > tuin and twist with its axu> and lhc black spot, and soon, 
an 1 at tht end of the hapter you are to have such a light rune 
as that of Lyrv That you see is blown into thin air by the 
spectral facts I think y iu will acknowledge that these things 
xie irrational Ix cause they have no true basis of fact and we 
must remember that in all this work we must deal strictly with 
the facts in accordance with the rule* of philosophising « c we 
must never have a complicated explanation until we are perfectly 
certain that a simpler explanation will not do and the simplest 
explanation of all is that which occurs most frequently in the 
region of facts That puts the soup plate theory with regard t 
variable stars entirely out of court hurt her remember that 
supposing those gentlemen who still hold to the one body theory 
one star one variability object to the possible explanation of 
variability by the meteontic hypothesis, they will find it very much 
more difficult to explain the departure Bom regularity by any 
geometric system, because a geometric system must certainly he 
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more rigid than any other, and therefore any irregularity under 
it Mould be daunt impotable 

Clotely aaeociatcd with thu refe r ence to double swarms in thi 
rate of variable Van are the phenomena of so called “new 
Van ’ Indeed the whole conception of the roeteonbe 
hypothesis arose from a consideration of those bodies which 
sometimes quite suddenly make their appearance in the heavens 
We haic had during the last thirty yean five of these new stars 
and it was durum the appearance of one in the constellation 
Cygnus in 1876 that I was led to the views which I still hold 
with regard to their origin 

One of the most remarkable features of these new stars is the 
rapidity with which they lose their brilliancy and it was this 





s Cvgm 
a then 


which led me in 1877 to wnli 

(Natorv, vol xvi p 413 1877) _ _ 

from the idea that these phenomen-i art produced by the u. 
candescence of large masses of matter because if they were si 
produced the running down of brilliancy would lx. ncitdingly 


• Let us consider the case then on the supposition of small 
masses of matter Where are wc to find them ? The answer is 
easy in those small meteoric masses which an ever increasing 
mass of evidence tends to show occupy all the realms of 
space . The hma now exiVs as a nebula so fer as its 
spectrum goes, and the fact not only goes far to sup|»rt the view 
I have suggested, as agamV that of /ollner, but it affords 
collateral evidence of the truth of Ihomson and Tails 
hypothesis c f tht true nature of nclwl c 


■ we get the greater light formed at the moment when two swarms, 
1 one revolving round the other, are nearest together 

fortunately for science, one of these new stars appeared in 
1893 , it is known as Nova Aungx, and two photographs will 
grve us an idea of the sort of thing which an astronomer sees in 
the heavens when the disco very of a new star is announced 
The photographs show a portion of the constellation of Aunga, 
and a star which is very clearly seen in the photograph taken 
very soon after this star had burst upon us, is absent from one 
taken a few months later. 

Since the spectroscope was first applied <0 the stars, five new 
stars have been observed and spectroscopically examined One 
appeared in Corona Borealis in 1866, one in Cygnus m 1876, and 
one in Andromeda m 1885, then came the one in Aunga in 
189a, to which reference has already been made, and last of ill 
was one in the southern hemisphere discovered in 1893 The 
first three of these were observed by eye only, but in the taro 
recent ones wt have the immense benefit of photographic 


It was therefore a very interesting point when 1 new star came 
along t set whether there was any additional light thrown by 
it upon the problem of two bodies and further upon one of the 
points in which if the meleontic hypothesis failed it was worth 
absolutely m thing at all If there was any truth in the idei of 
the light of thesebodies t>emg produced by the clash of meteor- 
swarms, when the clash was over the swarms should go back 
into their native obscurity, or condition of low temperature, and 
should if they were seen at all, put on the spectrum of sparse 
swarms in other parts of the sky that is, they should put on the 
spectrum of 1 nebula 

That you set was a very crucial point it was a point which 
c mill lx settled W the spectroscope provided always wt had 
one of these marvellous bodies at such a distance from us that 
we cnild still observe it S|iectmsropicall} ind sec what the 
I different chingcs really amounted to 

1 Vlready in thL else (f Nova Cygni, the spectrum had been 
observed tv thuige from a rather complicated one of bright 
lints anil flutmgs 11 a very simple ont similar to that 1 f 1 
|i]anelary nelmla The observations did not however, fiimish 
uiy direct evidence that more than a single Uxly was concerned 
in the outburst 

The appearance of Nov a Aung t, howev er, furnished a splendid 
opportunity of testing the many theories which have been at 
vinous times advanced to account'for the phenomena This 
Novi was distovered at 1 dinliuigh by Dr Anderson who wan 
modest cm ugh t announce his disi ivery by sending an anonymous 
post card to Dr Copeland the Astronomer Royal for Scotland, on 
February 1 1892 It was then a star of the fifth magnitude, 
and <>n confmmng the true nature of the newly discovered star by 
I means of the spectroscope, Dr Copeland made the news public 
I Information was received at moat observatories on bebruary 3, 
and on the same evening two photographs of the spectrum were 
taken st South Kensington During the next two or three weeks 
the star fluctuated considerably in brightness, though being 
generally 1 n the down grade and by Apnl 26 had fidlen to the 



Photograph of the spectrum of \<na Aunga ulc« at Se 


turning to the subject if new stars in 1887, in a general 
ssion fS the meteontic hy pothesis, I saw no reason to change 
my views, and an inquiry into the spectroscopic phenomena for] 
roe to stole that New stars whether seen in connection with 
nelrnl e or not are produced by the clash of meteor swarms, 
the bright fanes seen hav mg low tempemture lines of elements, 
the spectre of which are most bnlhant at a low stage of heat 
A very detailed investigation of all the new stars which had 
been observed up to 1890 formed the subject of a communication 
to the Royml Society, and it was shown that the hypothesis would 
explain tjtotfluctuationa of light, the changes of colour, and the 
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16th magnitude so that it could only be picked up at all in the 
very largest telescopes Thanks to the photographic records of 
the stars, u was possible to learn something ofthe earlier histi 
| of the new star It had really been phi 
Pickering two months before its existence was Known 
big 36 shows us a photograph of the spectrum of this wonderful 
star itself, and it will be seen that in the case of all the chief 
lines we get a bright lme and a dark lme side by side There 
are the hydrogen lines , that is, in the spectrum of that body we 
were deal mg with the giving out of hydrogen, and the absorp¬ 
tion of hydrogen Now, the same set of particles cannot be 
producing bright and dark lines at the same time We were then 
obvious)} dealing with two sets, and the first photograph, there¬ 
fore, which was token of the spectrum of this strange body, put 
bey ond all question the fact that we were really dealing with two 
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bodies, and not with one That waaverj important, bdt yon will 
tee from the photograph, that it is very unlike the spectrum of 
netmbe, so that it required a certain amount of frith when the 
spectrum was observed to be such as you see it here, to suppose 
that after a certain tune, when the action which produced the 
greater luminosity was reduced and the light toned down, we 
should eventually get the spectrum of a nebula 
Well, as a matter of fret, the Nova reappeared in August 
189a, and waa observed to have increased in brightness from the 
16th magnitude m April to about 9th magnitude What, then, 
was the spectrum ? It had almost completely changed , and 
among the first to observe the new spectrum was Prof Campbell 
of the Lick Observatory 1 his observer then stated that 1 the 
spectrum resembles that of the planetary ncbulse * In the 
following month the spectrum was also observed by Drs 
Copeland and Lohae, and their observations seemed to them t > 
“prove beyond doubt that Nova Aunge is now mainly shining 
as a luminous gas nebula The most sinking evidence on this 
point, however, is that afforded by the photographic mvestura 
tions of Von Gothard He not inly shows us the phot graphic 



F, ° 37 Th<! •puarum of the mw war Auriga u compared vilh ll e 
»P*CUa of planetary net ul e (C othard). 


. n of the net. ™. nl llu , , 

■is also the spectra of several nebulc to compare _ 

is evi dent that we were certainly devling, in the case of the 
Nora, with the same spectrum as In the nebulu Dr C.othard, 
at least, was satisfied on this point and stated that the 
PJy* c ** an<1 chemical state of the new star resembles at present 
(■September and October 1801) that of the planetary nebuH 
.Jr 0 *** we get, first of ail, the hard fret that the spectrum 
indicated the existence of two bodies , and then the very much 
wner fret for some, that, after the war was over, we got back 
condition of the ncbulte I need not tell you that there 
m not universal agreement on this point, and chief among those 
** “?* y* 1 acknowledge it are Dr and Mrs Huggins 
Wnting of their observations of Kbruary 1893, they say “ We 
r?*y, "peak at present with great r eserve, as our knowledge 
01 lh ® Nora u very incomplete but we do not regard tht 
circumstance that the two groups of hnes above described fall 
jrnar the positions of the two principal nebular lines as sufficient 
to stew any connection between the present physical stats of 
flie Novn and that of a nebula of dp class wftiti gives these 


Bnt I may say at all events that I have the great authority of 
the names of CampU.ll Cvpeland, and Gothard who state that 
they have certainly deserved the sp e ctru m to be that of the 
nebula, and in reply t I)r Huggins, Prof Campbell says “ If 
the sp ectr u m is not 1 weeded tr> he nebular, I must ask what else 
we should expect to find in that spectrum, if it we a nebular ? ’ 
The answer to that iv that yiu would not expect to find anything 
else because it is all there already In fret out of nineteen 
lines observed or phot graphed by Prof Campbell in the 
spectrum of the Nova eighteen c inespond perfectly with nebular 
lines “ Therefore the spectrum is nebular, and the fret that 
the Imes have remainc 11 r< ul or may have remained multiple, 
d jcs not mditate against the theory 
further, there is even telescopic and photographic evidence of 
the fret that Nova Aurig e 1 ecame a nebula Dr Max Wolf s 
photographs of the Nova <nl its surroundings in 1893, resulted 
in the discovery of a number of new diffuse nebula; in its vicinity, 
“ and there even appeared to be traces of nebulous appendages 
proceeding from the star itself 

Another new starnppeared in the southern constellation Norma 
in 1893 This was discovere 1 on October 16 on a photograph 
taken at Arequipa, Ieru in July 10, 1893 1 ortunately the 

photograph was one showing the spectra of stars instead of the 
simple images of the stars themselves, and the spectrum was seen 
to be identical with that of Nova Auriga: Lven more important 
were the observations of Campbell in February and March 1894, 
when the star was about loth magnitude As the result of his 
work, he stated that there can he no doubt that the spectrum of 
Nova Nor mi is nebular 

J Norman Locks fr, 

(To he on tinned ) 


THF bLUORESCkNCE Ob ARGON, AND ITS 
COMBINATION WIIH INF kLEMI NTS 
OF BENZENE ' 

AT HVRTH1IOT rc-ul the following paper, containing 
1VA lbsemtu ns by M Deslandrcs and himself, before a 
recent meeting of the 1 am Academy of Sciences — 

I have thought it useful to study m we closely the conditions of 
the r imbmati n with Rn/ene under the influence if the silent 
discharge and those of the special fluorescence which accom 

M Deslandrcs, whose great competence in s)X.i troscopie 
questions the Academy is well aware of, has been kind en High t» 
help me in these new determinations made with higher dis 

-ion, and rigorously determined by phot lgraphy It is my 

’ to thank him here for this long and laborious w irk 
. 7e must remember that the combination of argon with the 
elements of benzene, under the influence of the Silent discharge, 
is a slow process , according to the present research it is acc m 
plished with the help of mercury, which intervenes under the 
form of a volatile c< mpound The use of very frequent du. 
charges appears not t in xliiy the general character* of the 
reaction 

At the beginning, nothing is seen in daylight, and it is nly in 
a dark room that lie perceives a feeble violet glow similar m 
its intensity, to that which the discharge develops generally in 
gaseous systems \t the end it an hour, when in a dark r»m, 
a green glimmer is seen which occupies the noddle >f the 
interval between the spirals of the platinum band wound round 
the discharge tube, the lumin his spectrum gives two yellow 
lines at X $79 * n< ! $77 a green line at x $46 aad a green band 
at X 516 5 These different lines will be defined by and by 
The photographic «|>ectrum, taken during this time, with an 
hour s exposure, shows the principal bands of nitrogen, as well 
as a blue line X 436 a violet line X 405 and an ultra violet line 
X 344 , these latter being more feeble than the bands of nitrogen 
During the following hours the green glowconstantly increases, 
the yellow lines and line X 546 increase, and the band X 516 5 
diminishes At the end of eight boon, the bonds of nitrogen 
have almost entirely disappeared in the photograph without 
doubt it is because the corresponding nitrogen has been ahsorbed 
by the benzene 

Seven additional hours of sparking bong the fluorescence 10 a 
brilliant emerald colour, visible in broad daylight the intensity 
of this phenomenon, as I have already had occasion to sav, 

1 Translated from C w i/tei niultu June .4 pp ijM tj»» 
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not to be compared with the fluorescence developed by the dis 
charge in any known gas The yellow and green linen can be 
seen and measured m the spectroscope in full daj light 
The photographs give the following hnes wait lengths, x X 
379. S77 and 546, 436, 405, 354, 313 and 31a (ultra violet), 
one can see two violet lines besides, 430 and 416, scarce!) 
visible, and the lines 385 and 3(8 
The spectrum observed at the end of fifteen hours was 
maintained during thirty consecutive hours 
Although advantage has been taken of photograph) for ihe 
registration of these phenomena, care must be taken not 


to confound such effects, observed in the da)time and under 
normal pressure, with the glows developed b) the discharge in 
ver) rarefied gases such as are generally observed in a speetro 
scope 

1 he meaning of these lines is as follows 

1 he line X 579 is simpl) one of the lmes visible in da)light 
and under normal pressure, which I had descnlxd in CompU 
rtncUu (t exx p too) pointing out that it was probably double 
The lmesX X 580 1 and 577 1 descnlied in the sjactrum of rarefied 
argon, by Mr Crookes (Jan 34, 1895), must be compared with 
them 

Line X 546 is also described (547) in m) preceding note, and 
answers to a strong line 545 6 attributed to the spectrum of rarefied 
argon by Mr Crookes M Desbuldres has recognised the same 
lines in the spectrum of rarefied argon, which he had prepared 
by means of lithium I have verified, b) juxtaixMtion the 
coincidence of the last line cf rarefied argon with that of ni) 
tubt | 

I have also announced line 436, found again in the photo > 
graph, and ver) close to 434 5 of rarefied argon (Cr< okes) The 
lines 430 and 416 coincide with the ver) strong lines 430 I , 
419 8 and 415 96 of rarefied nigon (Crookes) Tl it hnc 405 can I 
lie identified with tht line 404 4 of Crookes (argon) I have ] 
verified the coincidence Line 385 coincides with Crookes 
strung line 385 15 (argon) 1 me 354, with a group of strong | 
lines at 354 7—353 4 of argon (Crookes) Lint 358 with 
Crookes group of strong lints 358 7 357 5 (argon) j 

X S«6 S is a hydrotarlion band , 313 and 313 irt the lines of 
the vaponr of mercur) vapour 

None of these lines, as I have already stated coincide either 
with the line of helium (587 j) or with the principal line of the 
aurora borealis (557) although the latter is very near to a strong 
line of argon (555 7) If the actual fluorescence is not ilit saint 
as that of the aurora hortahs, still its development, and tht 
nearness of the preceding lines, establish 1 probable relation 
between this meteor and the existence of argen in the 
atmosphere 

Here a very important eireumstance presents itself While 
examining the table of argon hnes, given by Mr Crookes, 
certain lines were seen to coincide with certain lints of the vapour 
of mcrcur) The same coincidence is found in the straight lints 
visible in daylight, under the normal pressure, in tht fluorescence 
developed during the reaction of lien/ene on argon Such are, 
according to M Oeslandres, tht yellow lints 579 and 577 also 
tht very characteristic green line 546, the blue line 436, the 
violet line 405, iht ultra violet line 354 On tht contrary the 
lines 430, 416, 385, 358, belong to argon only, the hnes 313 
and 313 to mercur) 

M DesUndres attributes the common lines to the presence of 
the vapour of mercury, uther m rarefied argon, or in the 
fluorescent light obtained with benrene under normal pressure 

Nevertheless, as no known gas gives this fluorescence, or these 
lines, under normal pressure in operating with mercur), it is not 
possible to explain thur production merely by the presence of 
this vapour alone Otherwise it would not be understood why 
they did not show themselves in pure argon, in the presence of 
mercury undernoimal pressure,and that they would not produce 
themselves during the first moments of discharge either with 
argon saturated with benrene, or with sulphide of carbon over 
mercury, or with nitrogen under the same conditions, where it 
combines with tiensene and sulphide of carbon On the con 
trary, with argon saturated with benrene, they develop themselves 
only at tfcs end of several hours, and after the progressive train 
formation of the benzene into a senes of compounds more and 
more condensed It is one of these compounds which, imme 
cbately it is formed, urates itself both with argon and mercury, 
associated perhaps by reason of their common character of mon 
atomic molecules The fluoreteace begins when there still exists 
a notable auantity of liquid benzene la the tubei, it is then 
accompanied by a diminution of gasedfil volume 
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This fluorescence continues a very long time, even after there t» 
no apparent benzem., at last the fluorescence ceases to be visible ta 
the daylight, m eon sequence of the very prolonged action of the 
discharge, which at last extinguishes the green tint, and brings 
back this gaseous system to a glow analogous to that of ordinary 
gases, this happens doubtless in consequence of the destruction 
of the last traces of benrene (or the products of intermediate 
condensation) which maintained the equilibrium of the dissocia 
tion of IhL system 

()ncc the green fluorescence is well established, the compounds 
which develop it are stable by themselves, even after twelve 
hours break if the apparatus has not lieen disturbed, it suffices 
to pass the discharge, to see that the fluorescenre re establishes 
itself with all its brilliancy in an instant But it ceases so soon 
as the cicetnc current is stopped 

But if the gas u separated from the condensed matter, the 
phenomenon eaniiot lie immediately |>roduced, eithei on the one 
or on the othc r I he gas alone, subjected to the action of thedis 
tharct puts on almost immediately 1 special violet fluorescence, 
visible in darkness and which generally precedes the develop 
ment of the beautiful green fluorescence Nevertheless this does 
not reproduce itself then, which stems to indicate that the con¬ 
densed matter contains one of the products necessary to the 
equilibrium If on the other hand, new argon is reintroduced 
into the tube containing the condensed matter (free from visible 
1 enzene), the green fluorescence does not reproduce itself but 
after some time near the surface of the mercury there appears 
where the sjwrking is most intense a local green tint, which gives 
the special lines although not very distinctly Thisippcarvnce is 
doubtless due to the existence (or to the regeneration) of a trace 
of benrene more or less modified In fact if a few mori drops 
of liquid benrent are added 111 the tule which contains the 
condensed matter and the new argon user mercury half ail 
heur is enough to mike the green tint reapjicar in all its 
liriltHmy But if there is ail excess of lanreni several houis are 
required for Its reappearance 

These vuru us observations added lo the limited character of 
the al sorption of irgnn, dem< nstratc the existence of a coni 
plex state of equililmum m which at the same time argon mcr- 
cuiy and the dements of benrene cr rather a ti mpnund eon 
densed horn « are concerned 


'T'Hl Keport of the Select Committee ap|xmiud to inquire 
whether any and what changes in the present system of 
weights and measures should 1* adopted has i*en published re 
a 1’arliaraentary jwptr 

Evidence from witnesses representing rfticial commercial, 
manufacturing, trade, educational and professional interests wax 
received liy the Committ-c, and numerous corporations, School 
Boards, and other jxiblic bodies sent resolutions in favour of the 
adoption of the metrical system 

All the witnesses expressed a strung opinion as to the compli¬ 
cated and umatisfactory condition of the present weights and 
measures in use and of the distinct and serious drawback to 
British commence, especially m the foreign trade, which tins 
system entails, differing as it does from the system (metrical) now 
adopted by almost every European nation as well as by tar the 
majority of non European countries with which this kingdom 
trades Theevulince also showed that the home trade would 
be benefited if more simple and uniform standards of weights 
and measures than those now existing were adopted 

Moreover, strong evidence was brought forwanl as to the 
serious loss of time incurred by I nghsh school children in having 
to leant the complicated system of tables of existing weights ana 
measures and the urgent need of the adoption of a simpler 
system It was stated that no less than one year s school time 
would be savtd if the metrical system were taught in place of 
that now in use 

Evidence from competent witnesses proved to the satisfaction 
of the Committee that a compulsory change from an old and com 
plicated system to the metrical had taken place in German}, 
Norway and Sweden, Switzerland, Italy, and many other 
Furopean countries without serious opposition or inconvenience ; 
that this change was earned out in a comparatively short period, 
and that as soon as the simple character of the new system was 
understood it was appreciated by all classes of the population. 
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and no attempt to use the old units or to return to the old system 

was made 

In the United Statu, where a system founded on the F nglish 
units exists a Commission is at present encaged in an investiga 
tion of the same character as that with which the Committee was 
charged, and the Federal t.ovemmcnt has this year passed an 
-Vet rendering the metrical system compulsory for pharmaceutical 

* T?heCommittec believes that the adoption of the metrical 
system by I ngland would greatly tend to render that system 
umsenal 

It is recommended — 

(a) That the metrical system of weights and measures lie at 
once legalised for all purposes 

(#) That after a lapse of two years the metrical system le 
rendered compulsory by Act of Parliament 

(r) That the metrical system >f weights and measures be 
taught in all public elementary schn Is as a necessary and integral 
jiart of arithmetic and that decimals be introduced at in earlier 
period of the school curriculum than is the case at present 


SUFNCF IN rHh MAO AZIN! s 
'T'HItj months Contemfm trj Ait in is remarkably rich in 

articles of scientific interest Mr Herbert Spencer s third 
piper on professional mstitutu ns deals with the 1 Dancer and 
Musician So far back as 1857 Mr Spencer showed that ex 
eluding movements which are reflex ana involuntary muscular 
mivements in general are originated by feelings in general 

As a consequence of this psycho physical law the violent 
muscular motions of the hmhs which cause bounds and geslieu 
Ittions as well as those string contractions of the pectuml and 
vocal muscles which prtduce shouting and laughter become the 
natural language of great pleasure r From tne ways in which 
children manifest their joy were evolved the expressions of 
elated feeling with which peoples meet their conquering chief 

< r king and eventually the natural displays of toy came to lie 

< liservances used on all public occasions as demonstrations of 
illegiancc while simultaneously the irregular jumpings and 
gesticulations with unrhythmical shouts and cries at first arising 
without concert, gradually by repetitu n became regularised int 1 
the measured movements we know as dances, and into the 

rganued utterances constituting songs Once more it is easy to 
see that out of the groups if subjects thus led into irregular 
v vations, and bj and by into regular laudatory reeeptiens, there 
will eventually anse some wh distinguished by their skill are 
set apart as dancers anti singers and presently acquire the pro 
sessional character In support <f this interpretation evidence 
obtained from many nations is adduced and the separation and 
secularisation of the twin professions of dancing and music are 
traced Mr O F Scott Fllint writes in the same review tn 

The Best Route to l ganda He is in favour of a route fnl 
lowing the line of the African lakes The route enters the 
/ambesi at Chtnde and continues up the Zambesi and Lower 
Shirt as far as Chiromo from whence a railway of appr ixi 
mately 120 miles would be required across the Shire Highlands 
11 Matope from which point the l pper Shire u nav igable and 
gt ods can be earned to the north end of Lake Nyassa Here 
another railway would be required from Karonga to South 
langamka (240 miles) From the n irth end of Tangmmka a 
line would run to kagera The kacera nver rises on the 
easterly flanks of the mountains to the east of Tangamka, 
and eventually falls into the \ictona Nyana A cataract 
is said to exist on the nver, but even if this is so, und a 
length of line is required to avoid it the cost of the whole 
line would only be about £1 700,000, or one half that 
necessary for the Mombasa railway Other considerations point 
clearly to the Lake route as the better of the two suggested 
lines Prof Lombroso contributes a paper on “ Atavism and 
F volution He gives a number of instances of what he regards 
as atavistic phenomena m social life “ Fngland, ’ he says 
‘has succeeded in establishing a form of monarchy the most 
hlieral in Europe , and is working out without disturbance the 
aims of Socialism But, at the same time, she not only main 
tains the privileges of her Peers, but actually dresses them up, as 
well as her judges, in the wigs and robes of the Normans, and 
tttU uses, on ceremonial occasions, the language af her ancient 
(-oaqoernrs . Then this very positive ana practical nation- 
nutfata on retaining a system of weights, measures and coma, 
which is opposed tb that of all modern Europe, and is an obstacle 
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I both to commercial (Achsnge and to actentific research ’ He 
classifies recent inventions which are shown to Ik. old as evidence 
of atavum, and e\i Inins the duplication bj the dislike with 
which, according t him human nature regards novelties Too 
rapid advance m the arts j rt v 1 kes reaction and causes the tide 
of progress to ebb when it should lie flowing A sensible article 
on the “Physiology f Recreation is contributedhy Mr Charles 
Roberts, in the course of whit h he gives the following classifies 
non of physical recreant 11s according to thur physiological 
value Outdoor running athletics, games skating, skipping, 
Ac , nding rowing swimming walking, cycling maicntng 
Indoor fencing and ither military exercises with arms, boxing 
and w resiling dancing 1 illunds dumb bell* machine gym 
rustics trape/e and high gy nnastics singing and reading aloud, 
playing musical instruments Recreations cf a leisurely sort, 
physiologically considered aie Outdoor natural history, 
gardening and farming iarjentry and ether technical work 
Indoor reading chess draughts and cards musii Another 
paper in the Contemportry entitled The Origin of Man and 
the Religious Sentiment ly \ Fogauaro invites criticism from 
the standpoint of evolution 

Prof Case, Professor fM ral and Metaphysical Phil soph) m 
Oxford University champi ns thecause “ Ngainst Oxford Degrees 
for Women in the I ortinfktty He holds that the admission 
of women to University examinations has brought out the difh 
culties of teaching mixed classes and that a mixed University is 
not desirable especially at Oxford Let women have facilities 
for higher education by all means thinks I rof Case but let 
these opportunities lie afforded by a l ntversity especially founded 
for women Mr (,rant Allen wntes on The Mystery of 
Birth in the same review the object of his article being to 
raise the question, " Is there any real and essential difference 
between the transmission of functionally acquired modifications 
to offspring and then registration ir peraiatence in the in 
dividual organism’ Disciples of Weismann and biologists 
I generally will be interested to know that Mr Allen proposes 
to throw hack upon assimilation in its widest sense, the 
I burden f the mystery hitherto attached to the reproductive 
function 

The A eltwarj ami Ilhnt aid irckrolo^ul has among its 
articles one liylifr H W 1 oung r n the discovery of an ancient 
burial plat e and a symbol bearing slab at Fasterton of Roseisle 
A large number of flint instruments such as arrow heads, 
axes, scrapers Vc f und associated with the remains make 
the discov ery interesting and important especially in relation to 
I the geology of the Laich of Moray 

Natural science pred miinates in Scuncr Frogrrct this nu nth 
The pathological results of the Royal Commission on Tuber 
culosis are discussed by Dr Sidney Martin, and Mr Arthur 
Keith uses Dr Dubois Ptikccantkropus Erectus as a text for a 
helpful review of human fossil remains The geology of the 
Sahara fohns the subject of a paper by Mr 1 hilip I ake As in 
July 1894 Mr C hret shows in an extremely valuable table, the 
recent values if the magnetK elements at the principal mag 
netic observatories of the world In an article entitled “A 
Type of I al-eozoic 1 lants Mr \ C Seward directs attention 
to the histological structure and affinities of the genus CalamUts, 
and hnally Dr W I) Halltl urton describes the formation of 

Among the articles in KmruMgi, we notice The Sugar 
Cane by Mr C A Barber “ Scorpions and their An¬ 
tiquity by M r I ydekktr, illustrated by two fine pictures of the 
giant sand scorpion of Namaqualand, reproduced from photo 
graphs, and “The lireat Nubecula, by Mr E W Maunder 
There are also articles on the field of diameter of the field of 
v lew of a telescope Dr Roberts photographs of star dusters and 
nebula:, the cause of earthquakes and on Prof Fraser’s expen 
ments to find a cure for snake lutes 

Blackwood t Magautu contains a paper in which Colonel 
Xnollys dwells upon public school and Army competitive 
examinations He holds that the imperfections of the training at 
our public schools, and the character of some of the examlnx 
tton japers, are responsible for the cramming now so common 
with candidates for the Army Two other articles m which our 
readers may be interested, are “ Mountaineering Memories by 
Mr H Preston Thomas, and * The Territorial Waters and Sea 
Fisheries ’ 

A passing notice must suffice for the remaining artides of 
scientific interest in the magazines and reviews received by us 
The Cmhtry has an article on “ Picturing the Planets, 1 ’ by 
Prof J E Keeler , theartscie is illustrated ly views of Jupiter, 
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Man, and Saturn, obtained at the Lick Observatory To the 
Fttghsk Illustrated, Mr Grant Allen contribute* another 
“Moorland Idyll , and the inhabitant* of “The Monkey 
Home m the 7oo ” are described and illustrated by Mr F 
Miller In the Humauttanau, Mr J G Raupert has a pseudo 
scientific article upon “Some Results of Modem Psychical 
Research”, and in Ckambtrds Journal, there are articles worth 
reading on death from snake bite in India, the Carstairs Electric 
Light Railway, and citnc acid Geographers will be interested 
in a paper on “ England and France in the Nile Valiev, 1 con 
tnbuted by Captain F D Lugard to the National Here we 
may also mention that the Gseigrafkuml Journal contains a vain 
able paper in which Dr H K Mill describes his bathymetrical 
survey of the English lakes. Good Words has an illustrated 
article upon the manufacture of coal gas, but neither Stnbur nor 
the Sunday Maga’tm have articles calling for comment in these 


The Character a< 


.Is two leading objects in view but each lieing so (lonely related 
to the other it is always essential that they should be pursued 
with direct relation to each other In the first case the leading 
object to be attained is the extension of our knowledge of the 
animal and vegetable kingdoms far beyond that which may be 
acquired by the study of living animals and plants and in the 
second ease, it is to apply that knowledge to the study of 
structural and systematic geology 1 he object in the first ease is 
purely paleontological , in the second it is not only to acquire 
paleontological knowledge but to apply it to carious branches 
of geological investigation 

There are seven different natural conditions in which fossil 
remains sre recognisable three of which relate t > sul stance 
three to form and one (o lioth To those relating to sulistance 
the terms nermineralisation histomctahasis and carbonisation sre 
here applied , to those relating to form the terms moulds 
imprints and casta, and to the one relating to both form and 
substance, the term pseudomorphism 

The term permineralisation applies 11 that condition of fossil 
remains of animals which differs least from their original con 
dition as parts of living animals such for example as hones of 
vertebrates shells of molluscs test* of crustaceans Ac The 
term histometabasis is applied to that condition of fossiliaation in 
which an entire exchange of the original sulistance for another 
has occurred in such a manner as to retain or reproduce the 
minute and even the microscopic texture of the original 
Pseudomorphism of fossils is so nearly like that of mineral 
crystals that this term u, equally applicable to both It consist* 
in the replacement of the original substance of the fossil by a 
crystallisable or crystallised mineral such for example ascalcite 
pynte quartz in the form of chalcedony &c the original form 
of the fossil being perfectly retained The term carlxmiaatton is 
applied in this connection only or mainly to such masses of 
vegetable remains as cool lignite and peat Moulds are cavities 
m sedimentary rocks which were originally occupied by fossils, 
the latter having been subsequently removed by (he percolation 
of water containing a solvent of the fossils but not of the rock 
Imprint* do not differ materially in character from moulds, the 
former term being usually applied to impressions left in the rock 
by thin substam es like leaves of plants, wings of insects Ac 
alter their removal by decomposition Sometimes however, the 
moulds of shells and other fossils have been reduced tr- ■*-- 
character at imprints by the extreme pressure to which the 
containing Diem have been subjected Casts are counterparts of 
fossils, having been produced by the filling of moulds with a 
substance other than that of the original fossil These are the 
principal conditions in which fossil* occur or by which they are 
represented, but one occasionally finds specimen* which indicate 
certain conditions that are not fully recognised in the foregoing 
descriptions. 

1 By Charts* A White (Abstract of a atriasof sight a* 

•be Report of tbs Unit'd Sums National Masinn ) 
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_ regards the use of the term formation, si_ ,, , 

the smallest assemblages of strata which possess < 
characteristics while others designate by the same term umsc 
senes of formations for which the word system has been generally 
used That is, some apply the term formation to local or 
limited developments of strata, while others apply it to such 
systems as the Devonian, Carboniferous, Cretaceous Ac This 
term has generally been confined to the stratified rocks but by 
a few authors it has been applied to the eruptive, and also to the 
great crystalline, rock masses In this paper, however, the use 
of the term formation u not only confined to the stratified rocks, 
but it is restricted to those assemblage* of strata which have 
common distinguishing charactensties whether they have little 
or great geographical extent or whether they aggregate a few 
feet or thousands of feet m thickness rhat u the use of the 
term is cunlintd to those assemblages of stratified rocks 
if sedimentary origin* to which many authors have applied the 
term group and itners the term lerrane 

The f ingoing remarks concerning the characterisation n 
formations have lx.cn made with special reference to those which 
are mure r less fmuhferous It sometimes happens however, 
that fossils do not exist, or are not discovered in certain 
formations whuh are evidently of sedimentary origin This may 
have been due in some cases to the uncongeniahty as a faunal 
habitat rf the waters in which the formation was (lejxisited, and 
in others ti their failure to receive any fossiluable remains of 
animals and 1 lanls fnm the land In other cases the absence of 
fossils may have been due to them destruction or obliteration 
The latter ha* probably been the case with many metamorphic 
rocks and with the great pro Cambrian senes of stratified rocks 
generally In all these eases the formations while they may 
possess mi re 1 r less distinct physical characteristu s lack the 
chief charactcnstics of sedimentary formations namely the 
biological 

The occurrence of an unfosmliferous sedimentary formation is 

member if an otherwise fossihferous series is unusual but in 
such a case its definition and limitati m would lx, effectually 
accomplished by the underlying ami overlying fi rmaliens In 
the case however of a ((real unfossiliferais senes of stratified 
rocks like the 1 re Cambrian it is neeessaiy to adopt a method for 
their stuilv and cl-issification based wholly upon |h) sical data 
after the feet that they are pre Cambrian lias lxs.11 determined 
from biological data Such a method if classify ing mil charac 
tensing those unfissiliferous stratified racks as they occur in 
North Amenci has been proposed by Prof K 1) living 1 and 
afterwards elatx rated by others This great series 1 f rocks 
as it is developed in America has such distinguishing general 
charactentties and such magnitude and geographical extent, that 
some geologists have thought it worthy of being assigned to a 
special division of study hut because no certain traces of organic 
forms have been discovered in them they have so far as it is 
now known inly ihe indirect relation to biological geology 
that has just lxen referred to Still it is not improhable that 
those strata were once fossihferous and that the great series 
was once made up of formations similar to those which have 
been already denned but it does not necessarily follow 
that the divisions which are now recognisable by physical 
characteristics correspond to those formations It is probable 
that they more nearly correspond to systems or to the larger 
divisions of systems as they are recognised in the great scale of 
the fbssiliferous rocks of the earth 

The following conclusions concerning formations sre deducible 
from a consideration of the available facts — 

While formations are physical objects and have only a physical 
existence, their proper characterisation u chiefly laofogital 
They are characteruable mainly by the fossil remains if 


iiauin un. piiaou w. .eiuufuM „rC Shaipl} defined 

except as a result of occidental causes 
Their geographical limitations are indefinite except those 
which were occasioned by shore hues 

> To and frequent repetition tbs lam. saduamlar) formation ami 
tlratlAad formation are ured mtercbengeably wbsn anpbed to formstxxu a* 
detoad above The tars* •sduamtsiy rocks ttnuBod rocks and foaaili 
Anns rocks an ako mad mrercfcaatsaWy but with a somewhat more faneral 
mania* than a Imendad by ths two foraar tanas. 

* Irv&f R D Ctaatiaesrica of tbs Kariy Cambrian and Pra Cambrian 
Formation* (Seventh Ann Rap U S Gaol Survey, pp 371 399 ) 
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their accumulation 
Although they are thu» unequal to one another, they constitute 
the only available physical unite for local or regional rtratigrapluc 


use d as unite of the univenaTUaMi£cation of the gratified rocks 

The Rki ation o» hossn Ufmainb to Sraucrri xal 

l.EOLOCY 

There are two methods by which the study of founts may legiti 
mately be sppbed to geological investigation, and the follow mg 
statement of the character of theae is in part explanatory of the 
result* that may lie obtained by their aid hor comentenee, one 
of them may oe termed empirical and the other philosophical, 
because in the one case results are obtained by experience and 
in the other by reasoning upon the various results thus obtained 
Still discrimination between thtsc two methods cannot usually 
1* sharply drawn because while all geological investigation is 
largely empirical, it is always more or less ptulosphical Such a 
division of the subject however liesides being a convenience 
gives an opportunity to emphasise the fact that a large 
jmiportion of the work that is done in structural geology is l ased 
mainly upon the empirical olnerv ation and collection nfhiologic vl 
data 

Both these methods are not only important hut indispensal le 
the < ne not less so than the other Both may be and aften ire 
used together but the empirical method is more largcl) used in 
practical field studies than in others liecause in such studies 
f ssils are to a large extent treattd as characteristic tokens of 
f filiations or is arlutrary means of identifying them and distm 
guishing them from ,ne another Such identification necessarily 
c institutes one of the first steps in the practical study of structural 
geology hut the subsequent study of the fossils thus empirically 
used is necessarily more philosophical 

1 he philosophical method of treating fossil remains howev er is 
largely applicable to systematicgeology or thosebranches which jier 
tain to the universal chronological classification of the sedimentary 
formations and to their correlation in different parts of the world 
The naturalist studies fossil remains as representatives of the 
ling succession cf progressively and differentially developed 
1 rganic forms which during geological time have existed and 
liei >me extinct and of which succession the now existing forms 
f lift constitute only the terminal portion It is the results of 
such studies as these that the geolrgisl uses in the phili wqvhical 
studies referred to 

Of the two wrajs in which formations are naturally characters 
able onL is physical and the other biological Physical charac 
knsation may he direct or general that is it may be by identity 
of kind or kinds of rock of which the formation is composed or 
I j its possession of that more general or indefinite property or 
condition which indicates homogen) 


formations are biologically characterised only by the fossil 
remains of animals and plants which lived while they were in 
process of deposition ami the more intimate the natural relation 
i f any of those animals and plants l > the physical condition* 
which produced a formation the more characteristic of it are 
their remains This implies that while no kind of foanl remains 
is to be rejected in practical studies i f structural geology, there 
is much difference in the value of the different kinds for this 
|impose These differences in value will he speciall) discussed 

Much has been written on methods of distinguishing 
lietween formations of marine and hrto marine ongm, and the 
legitimate inferences that may fad drawfa from them, respectively, 
as to the physical conditions which prevailed while they were 
accumulating It u desirable here to present some remarks upon 
(he relative value in practical geological field work of the fossils 
f mnd m marine and non marine formations, respectively 

Thai the fowl remains of marine faunas are for more valuable 
as indicators of the chronological-divisions of the geological scale 
and cf the correlation of iti divisions in different parts of the 
world than ore those of non marine faunas, u apparent to every 
one who is familiar with even the general acts of biological 
geology, but it does not follow, and it is not true, that the latter 
are intrinsically lev valuable than art the former in field studies 
of practical geology Foe this practical work, both marine and 
non marine foasUs ate treated far the em pineal method already 
explained, and both are found to characterise- the respective 

formation* m the woe manner 
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Certain conditions however, give each an advantage or** the 
other under different circumstances For example, the geo 
graphical range of the non marine in v ertebra te fossil fcnaas, 
especially those of fresh water, having been sharply defend b> 
shore lines, the specie* which constituted them are to that extent 
more characteristic of the formations in which they occur man 
is the case with marine faunas Certain species of the latter 
founts, as already shown usually ranged beyond the lmutsof the 
area winch was occupied by each fount at a whole 
Non marine formations as a rule, occur singly in a senes of 
marine formations, in which case the vertical as well as the 

f eograpbtcsl range of their invertebrate species is sharply defined 
t is true that in the interior portion of North America then is 
a continuous senes of fresh water formations, and that certain of 
the species range from one into another These however, are 
—._ui—-•- *•*- referred to, and they a f r *" lv 


make such non marine faunas equal to the average marine fauna 
as regards exceptional vertical range of species Again, non 
marine formation* usually havt the advantage of the presence of 
remains of plants and of land vertebrates and invertebrates, 
which in marine formations are usually so extremely rare as to be 
unavailable 

On the other hand marine faunas embrace such a wide diver 
sity of forms as compared with the non marine, and their 
progressive and differential evolution from epoch to epoch has 
heen so much greater that they offer as faunas much more 
abundant mean* for the charutensation and identification of 
formations It is clear however that the opinion which some 
geol igists have expressed or implied, that the fossil contents of 
non marine formations are of little value in practical geological 
investigation is not well founded The following conclusions 

formations lung the only true units of local or regional 
stratigraphic classification their correct identification is the first, 
and an indispensable step in the practical field work of structural 


geology 

Althoug 


Although formations as such have only a physical existence 
vneir biological characteristics are always the best and often the 
only means of their identification and therefore the exhaustive 
study of fossils is of paramount importance in connection with 
all practical investigations of that kind 

The value of fossils m this respect is os purely practical as is 
that of any other aid to geological investigation, and it may be 
made available without reference to their great value in other 

^JtUhough all fossil remains are valuable for this practical use, 
those of aquatic faunas are more valuable than any others 

Remains of non marine faunas are of similar value for this 
purpose to those of marine origin 

TlIF RM AMO* Ol BlOIOtY lOSVSTEMAUC AND HlSTORICAV 

t.SOlCK V 

It has been made apparent in the preceding sections that each 
case of structural classification of stratified rocks based upon 
formations as physical units is independent of all others, and 
that its application is necessarily of limited geographical extent, 
because formation* arc them*el\ei thu* limited It therefore 
follows that the structural geology of any district or region 
embracing even an extensive senes of formations may be 
practically and thoroughly investigated a* regard* both scientific 
accuracy and ecommie requirements independently of that of 
any other district or regon especially of those regi >nv which 
are not adjacent It is now to be shown how the multitude of 
senes of formations thus locally closMfied throughout the world 
h*\e been grouped int» a umvcml system of clarification in 
connection with a scale having its divisions arranged m 
chronological order , , , . . 

When the fossil faunas and flortts which characterise each of a 
given senes of sedimentary formation* are compared with those 
which severally characterise the formation* of the next preceding 
and wrtd|"g senes and the whole ore systematically com* 
pared with living faunas and floras, there is to be observed 
among those fossil forms when studied through an unbroken 
vertical range of formations, an order of successive changes and 
modifications indicative of a general advance in biological rank, 
and also an indication of structural relationship furthermore, 
when the faunas and floras of a given senes of fonnationsare 
compared with those of other sene* w other parts of the world. 
It frequently appears that there is a cloae similarity between those 
of a certain portvon of each sene* which indicates their cotrela 

tion In such cases on order of biological rank is to be observed 
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similar to that which wa» observed id the ongmal cast It also 
frequently occur* that the range of rank u found to be greater in 
me or both directions than ta to be observed in other cate* By 
such mean* a knowledge of the order of faunal and floral, a* well 
is of atrabgraphical, tutceanon for beyond that which could be 
obtained in any one region, has been acquired 

It 1a upon such empirical foots aa then that the early geologists 
liased their investigations concerning the chronological arrange 
ment of the sedimentary formations of the earth, and the grand 
result of which was the adoption of a general scheme and the con 
xt ruction of a corresponding scale for their classification This 
scale, which in ita present condition is a masterpiece of inductive 
reasoning, necessarily originated in Europe, because it was there 
that geology was first systematically studied, and it is there also 
that its adaptation is more complete than elsewhere 

Although the scale now in use was established before thL truth 
of the progressive evolution of organic forms was accepted by 
naturalists, and when all differences between those forms was 
believed to be due to special creations, general progression in 
average biological rank during geological time was perceived by 
the early geologists, as well as by those of the present day , 
but with them it was the perception of a progressive succession in 
rank of faunal and floral groups of great assemblages of organic 
forms, and not the recognition of the principle of evolution 
fherefore they sought methods of explaining the facts and con 
ditions which they observed with reference to the geological 
scale which they had established that should •uionl with the 
biological siew* which then prevailed, and which w ere largely uf a 
supernatural character Indeed, in the absence of the now 
prevalent natural method of explaining these facts, the 
supernatural method of the early geologists seems to have lieen 
necessary 

I he following deductive propositions which now remind a 
naturalist of the articles of a creed more than of a statement of 
scientific principles are presented as indicating the fundamental 
ideas held by the early geologists in connection with the con 
struction of the geological scale, and as illustrating the state of 
prevalent opinion among leading geologists upon biological 
subjects in their time It is true that no one author his ever 
published these propositions in the exact form in which they are 
here presented, but they have been formulated from the published 
utterances of numerous authors, and from (lervonal rccollcc 
turns of an active participation m geological work during a 
number of years, immediately preceding the great revolution in 
methods of biolognal thought and investigation which has lieen 
referred to These (impositions are — 

(1) Out every species of immals and plants, Imth living and 
extinct, was specially created, and that they are, and always 
have been immutable That genera and abo the higher groups 
into which both the animal and vegetable kingdoms are system 
atieally divisible, are categories of creative thought, and that 
they also are immutable 

(а) That although secular extinction of certain species and 
even genera, occurred during every stage of the geological scale, 
at the close of each stage, except the Tertiary, all life upon the 
earth was simultaneously destroyed, and that at the close of each 
sub stage life was at least in large part destroyed 

(3) That, at the close of each stage coincicfently with, and the 
divinely ordained instrument of, the complete extinction of life, 
there was a universal physical catastrophe, and that the tlose of 
each sub stage was, at least in part, physically catastrophic 

(4) That all life for each successive stage was created anew 

(5) That the life uf each stage embraced specially ordained 
generic, or more general, types which were aistinctiv e of snd 
peculiar to it, and that their distribution was world wide 

(б) 1 hat there was a special ordination of characteristic types 
for each sub-stage, which received world wide and simultaneous 
distribution within its narrow time limit* 

(7) 1 hat no identical, and few similar, specific forms were 
created for any two or more stage* 

(8) That the world wide distribution of the distinctive types 
of animals and plants which were ordained to characterise any 
stage or substage was effected in connection with the act by 
which their respective faunas and floras were created, or that 
in the ease of species not having a world wide distribution the 
typical integrity of faunas and floras was preserved by the intro 
duition of representative—that is, closely similar—but distinct 
species 

(9) That by creative design the average biological rank of each 
new creation was higher than that of the next preceding one 
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(10) 1 hat upon the fosstkaable part* of tbe animals and plants 
which were created for each stage, and upon those designed to 
characterise each tub stage, eras impressed not only their own 
structural features, bat recognisable evidence of their chroiK) 
logical ordination 

These propositions represent only those views of the pioneer 
geologists which pertain to biological geology Other view* 
which were held by them are unassailable, even m the light of 
the present advance of science, and their biological views are 
not introduced here for the purpose of disparagement, but to 
show that they gave origin to certain erroneous methods which 
are in part retained as an inheritance by some paleontologists, 
even though they ostensibly accept the principles of modem 
biology 

The foregoing propositions relate to what were regarded by 
the early geologists as fundamental ideas in the construction of 
the geological scale, while the following relate to those ideas 
which are now held to constitute its true basis because they 
only accord with natural laws These are therefore essentially 
a counter statement of the preceding propositions, hut tbe 
principal object of their preparation ii to mint out the true 
relation of biology to systematic, historical? and correlative 
geology They consist largely of the statement of certain of 
the principles involved in the theory of organic evolution, but 
they are by no means intended as a full statement of those (win 
ciples nor are they presented for the purpose of either discuss 
ing or defining them as such fhat is the statements are made 
not for the (impose of formally enunciating these principles, hut 
for the purpose of making practical application of them to the 
subject in hand Such of these have lieen selected for statement 
mil comment as are lieltevul to be accepted by all naturalists 
who Admit the truth of organic evolution, and such application 
is made of thim is will necessarily commend itself to nil geologists 
who admit that truth and its applicability to biological geology 

Ihcse propositions are not intended to embrace the whole 
range of biological geology, but only such of its leading pnn 
ciples as are discussed in these tssays 1 htrefore a certain lack 
of immediate relevancy will appear in the order in which they 
are stated 

(1) AMspeticsof animals end plants have originated genetic 
ally from pre existing forms, and therefore all are more or less 
mutable as regards their reproduction These together with 
the various divisions higher than species into which the animal 
and vegetable kingdoms are divisible, have respectively acquired 
their distinguishing characterise s by differential and gradually 
progressive evolution lhe extinction of all specie* and other 
divisions of iht animal and vegetable kingdoms which ho* taken 
place during geol igieal time, has always been l)y natural means 
and in accordance with natural low* It has generally been 
secular and gradual, but in many cases locally or regionally 
accidental No universal extinction has ever occurred 

(2) Coincident with the progress of evolution, notwithstanding 
the retanlalion, inertion and even degradation that have occurred 
along certain lines, there has lieen during geological time a 
general average advancement in biological rank of animal and 
vegetable forms, evidence of which is afforded by certain 
characteristics of their fossil remains The evidence of this 
general advancement constitutes the ultimate standard of 
measures of geological time as a whole, and the principal means 
of ascertaining the order of foil succession of the events which 
attended the production of the stratified rocks of the earth 

(3) The chronological features which fossils possess are not of 
a special character as such, but they are among those upon which 
thur biological classification is based, all of which features 
have resulted from both ■p ro gram. and differential eiolutioii 

(4) The average rate of progressive evolution for the different 
branches or divisions of both the animal and vegetable kingdoms 
has not been the same for each in all parts of the world, nor the 
name for all in any one part of the world, during all the time 
they have coexisted 

(5) The rate of differential evolution among the forms con 
stituUng certain divisions of the animal and vegetable kingdoms 
was greater than that among those constituting other division* 1 
and it was greater for some of the members of a given division 
under certain conditions than it was for other member* of the 
same division under other condition* 

(6) The succession of gradual mutation*, in the development 
of the leading clauificatory features which characterise certain 
groups of fossil forms, was not necessarily concurrent with con 
secutive portions of tune 
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(7) The progress of secular extinction of species and other 
divisions of the animal and vegetable kingdom*, including **■ 
type* which specially characterise the various stages and i 
stages of the geological scale, was accelerated b> adverse changes 
of environing conditions, and were retarded by a continuance of 
congenial conditions The final consummation of the extinction 
of the types was naturally often, and perhaps usually caused by 
catastrophic changes of conditions which occurred within the 
limited areas to which they were reduced by approaching secular 


, J) The geographical distribution of species within the time 
limits of the stages and sub-stages of the geological scale and 
consequently that of the distinguishing types which the species 
constitute has been effected by natural means Such means 
included not only locomotory and mechanical dispersion within 
those tune limit* from one original centre which was then the 
terminus of an evolutional line, but at least in the same cases 
survival tn various regions by separate evolutional lines from the 
faunas of preceding stages and sub stages was also included 

(9) The animal and vegetable life of each stage of the 
geological scale was in the aggregate different as to its forms 
from that of all others, and each stage and sub stage was further 
specially characterised by ccrt-un generic and also more general 
types or peculiar groups of species These types however 
were not necessardy confined within absolute time limits 

(10) Although movements and displacements of the tarth s 
crust have from time to time occurred over large portions of its 
surface arresting sedimentation or changing its character and 
causing great destruction of life there has never been a universal 
catastrophe of that kind On the contrary during all the time 
that disastrous conditions prevailed ill iny given area conditions 
congenial to the existence and perpetuity of life prevailed 
other and greater areas 

The second of the two sets of propositions show that certain 
1 f the views held ly the early geologists notably those which 
assumed the universally sharp definition of all the envisions of the 
geological scale were radically wrong Still, it u evident to every 
one who is familiar with modem geological literature that those 
views have continued tj exert an adverse influence upon the 
biological branch of geolcgievl investigation long after they have 
been formally rejected even by those who continued to lx. in 
fluenced by them Tht early geologists adopted methods of 
investigation which were consistent with their biological views 
but it has been shown that from the present standpoint of 
biology certain of those views were so fundamentally wrong 
that the methods which were based upon them are quitL 
out of place in modem investigation Still those methods 
of our energetic predeeessers have come down to the 
present time with such fercc and with such evidence of the 
general correctness of the scale which they had established 
by them that it has been difficult for thur successors to adc pt Ihe 
modification of methods whuh has been necessitated by the 
great subsequent revolution in biologicil thought and meth xls i f 
investigation 

The facts which have been stated show that while the 
scale which the early geologists established is a wonderful 
production of human reasoning and the best possible general 
standard which can be adopted before a comparatively 
full investigation of the geology of the whole earth has been 
made, it is not and cannot be except in a general way 
of universal applicability 1 hat is while the respective stagts 
and sub stages of the scale are recognisable only by means of 
their characteristic fossil remains it has been shown that any of 
those characteristic forms are so liable to range from one stage 
or sub stage to another that it is impossible to sharply define the 
limits of stages, and often impossible to distinguish sub stages in 
one part of the world os they are known m another part 
(To b* continued) 

SCIFNTIFIC SERIAIS 

Bulltttn de VAccuUmu da Sciences dt St JV/ersieurg, V* 
•ene, t u No a, February 1805 —We notice in the proceed 
■ng* of the meetings, that the full account of Baron Toll s observ- 
atfcms in the New Siberia Islands will soon be published by the 
Academy In the meantime the explorer has visited Switzerland 


has found m New Siberia (buried under -clays containing fossil 
(tarns of Abttu fruHtam fifteen feet long), really being remains 


NO 1341, VOL. 52] 


of the ice sheet which covered the islands during the glacial 
period —The yearly report of the Academy, which contains 
among other matters the ol ltuanes of L Schrenck, A Midden 
dorff, I Schmalhausen and P Tachebycheff whom the 
Academy has lost during the last y$ar —The positions of 140 
stars of the star duster 20 V ulperube, according to measurements 
taken from photographic | lates I y A Donncr and O Backlund 
(in Herman) The measurements were taken on two plates, one 
of which had been exposed f r twenty minutes only, and the 
other for one hour and the accord between the t'-—* 


ments of Schultz attains on the average o 040s in R. A and 

-o* 5 Jin D —On the differential equation tfy/dx - t + R (x)/y, 
by N Sonin —On a new ent >ptnc phenomenon by S Chineff 
—Note on the last mathemulu conversation with P L lsche 
bycheff about hi* rule f r finding the approximate length of a 
cord and the means of extending the method to curves of double 
flexure (all three in Russian) The ephemende of the planet 
(108) Hecuba by A kondratieff 
Vol u No 3 March 1895 —\early reportsof the Philological 
Section of the kcademy and of tht committees for the Baer 
premium, which was awarded this year to the Tomsk Professor 
bogtl, for his researches int 1 the histology of the nervous xys 
tern and to Prof Danilevsky for researches into the comparative 
study of parasites in blood, and the Lomonosov premium which 
was a wanted to A Kaminsky for his work on tne yearly march 
and geographical distribution of moisture in the Russian empire 
in 1871 90—On the I crseids observed m Russia in 1894 (in 
I rent h) by Th Bredikhine The observations were made by 
several otiservers at Odessa and at Kieff It must lie remarked 
that the observers have had difficulty m observing the meteors 
the course of which made a sharp angle with the direction of the 
vertical line and this circumstance is probably not without sc me 
influence upon the determination of the radiant point The 
meteors observed on |uly 24 26 and 27, seem to belong to 
a meteoric stream other than the Perse ids Combining the 

results 1 f this year s observations (which are given in full 
in thirteen tables) with the observations of the preceding 
year and calculating the elements for each of the radiants 
the author secs m them a confirmation of the theoretical 
results he arrived at in his paper on the Perseids of 1893 
the values of the inclination (») of the centres of radiation— 
with the exception of llie three first, which are somewhat un 
certain—are all below the value of > for the comet of 1866 The 
average value of » before the epoch (August to 5) is 60’, while 
after that time it is c nly 56 , l ut this decrease cannot be cem 
quite real on account of the said uncertainty tn 1 fir 
July 24 27 An inspccti n >f the charts shows that a condense 
tion of the radiation is taking place towards the epoch which 
falls on the night of the 10th t > the I Ilh, as seen from the obser 
vations made in Italy by P Denza The arithmetical average 
cf the coordinate* of tht three chief radiants of August 10 
area 48° 48 and8 = 56“30 we have /»63 32 8=36 51 
1 = 64'8, r-72* 8 and J'sx + 34° 4 The value of 1 corresponds 
to the radiant 1 f the comet of 1866 Considerable variations 
appear in the elements n and w the penhehum is displaced in 
the direction f the orbital motion of the meteors In a sub 
sequent memoir the author proposes to take up the theory of the 
subject and to evaluate the secular variations of the generating 
orbit of the comet, and of some of its denved orbits —On the 
best mesns of representing a surface of revolution on a plane, a 
mathematical treatment of the subject, in Russian, by A A 
Markoff On the lihut values of integrals, by the same —11st 
of the works of P L Tachebycheff —On the methods for cor 
rectly determining the absolute inclination by mean* of the 
induction mclinstor, and the degree of exactitude lately ob 
tamed with this instrument at the Pavlovsk Observatory by H 
Wild (m Trench) —The non periodical variations in the quantity 
of precipitation at St Petersbuig, by E Heintz (in Russian, 

'Timary in French) —Ephemende of the planet (209) Didon 
Mme Eugenie Maximoff Determination of the magnitudes 
the stars in the star cluster 20 Vulpecular, by Mme Mane 
The diameters were measured by the micrometer, and 

_ corresponding magnitude* were calculated by means of 

Charliar’s formula —On one sum, a mathematical note (in 
Russian), by I Ivanoff 

The number* of the Jeumul 0/ Boteuy for Mav to July 
contain, besides mere technical papers, one on tne genu 


Shiiow 
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ItftMtHt, by Dr D Pram, m description of a new ipecie* of 
Jiryoptu, and of a peculiar mode of growth in another tpecies, 
by Miss E S Barton, an account of fcaal plant remains m 
peat, by Mr A Gepp , and a description of a targe number of 
new species of Orchtdacec, by Mr A. B Kendle, from the 
planti brought by Mr Scott Elliot from Tropical Africa 


SOCIETIES AMD ACADEMIES 

London 

Royal Society, May id —“The Complete System of the 
Periods of a Hollow Vortex Ring ” By H C Pocklragton 
May 30.—“ The Kinematics of Machines. ’ By Prof T A 
Ilearson 

In this paper it is shown that all msrhnw movements, however 
complex, are derived from the association together of some of a 
comparatively limited number of lands of simple motions, which 
take place between consecutive directly connected pieces 
Certain geometrical laws are enunciated, from which are 
derived the conditions necessary for the association of those 
motions together in one machine It is shown that those laws 
preclude the existence of certain combinations of motions By 
attaching to each land of motion a suggests e symbol a method 
of expressing the constitution of a machine movement by a 
simple formula is proposed, whereby similarities and differences 
between machines may be exhibited at a glance 
The author commences by considering a mechanism, consisting 
of four bars united m one continuous linkage by four pins which 
have parallel axes By imagining the length of the links to 
undergo variation from zero to infinity, it is shown that this 
mechanism is representative pt all the simple plane mechanisms, 
and, by imagining other variations to occur, it is shown to be 
representative of still further classes of mechanisms, in which 
the parts do not move in or parallel to one plane In this the 
relative motions of consecutive pieces are either turning, when 
one piece revolves completely around relatively 1> the other, the 
representative symbol lieing the letter O, or swinging, when one 
piece turns through a limited angle relatively to the adjoining 
one, represented by the letter U 

o <h»P Q 0 

O 0 0 ; 


By the application of the governing laws udwtract comtana 
twos are found to be posable, and only 14 They are exhibited 
by the following formula, m which a large O associated with a 
small 0 signifies that in one case adjacent links turn relatively 
to one another so as to continuously increase the angle between 
them, and in the other to continuously dimmish the angle The 
doable O signifies that two complete revolutions accompany one 
complete to and fro swing or slide 
Applying Reuteam's principle of “ Inversion " it will be seen 
that 3a, and only 3a, distinct machine movements can be 
derived from the above 14 mechanisms. Those from the tnme 
mechanism are distinguished from one another in the formula 
by using a thick line for the frame link Bor example, 


€5 


signifies a machine movement bke that employed mthe 
crank and connecting rod engine 


is exemplified in the oscillating engine much used in 
p paddle wheel steamers 


€3 


is found in Slannah s pendulum pump, and 


quadrupled is. Iht movement adopted by Rigg 
design of his high speed engine 


the 


The author next discusses the relation of cams anil spur wheel 
mechanisms to the foregoing kinematic chains, showing that 
they are the result of the suppression of one of the previous four 
lmks and the amalgamation of the two adjoining simple motions 
into one more complex A comparison is also made with belt 
gearing and expressive formula, suggested 

The author then passes to the consideration of machines the 
parts of which do not move parallel to one plane 
The first 13 of the previously mentioned mechanisms have 
their counterpart m mechanisms the parts of which move 
parallel to the surface of a sphere Hookes joint is the best 
known example The 14th consisting of 3 slides cannot he 
adapted to a sphere but it can to a cylinder and from it are 
derived 4 possible screw mechanisms 

The remaining mechanisms consist of those in which the axes 
of the turning and swinging motions neither meet nor are 
parallel 1 hey include the motion which occurs at a liall and 
socket joint The method of classification according to the 
proposed scheme is summarised as follows — 

\U simple machine movements may be ranged in four div isi ins 


O-rQ QQS Q 
0 or °"p s a G D Cl 

The first law enunciated which governs the association of the 
O and U motions, is founded on the geometrical fact that the 
sum of the four angles of the quadrilateral is constant After a 
complete revolution the angle between the bon is considered to 
have been increased or diminished by aw 

>rom this it is impossible for only one motion to be turning 
and the other three swinging, otherwise the sum of the four 
ancles would increase or decrease by aw each revolution 
The second law, which governs the association of the motions, 
has to do with the proportions between the length of the lmks 
necessary to permit of complete turning This u founded on 
the fact that one side of a triangle cannot be greater than the 
sum of the other two Brora these two laws together it 11 
shown that 11 is impossible to have two Os alternating with 
two Us. 

Next it is pointed out how the U motion may he provided for 
by conatructmg a circular slotway in one piece, and shaping the 
other piece to lit the slotway, so that by imagining the radius of 
curvature of the slotway to be indefinitely increased a relative 
movement of reciprocating sliding motion, represented by the 
symbolical letter I, will be substituted for the swinging motion 
U. A aide being conceived to be a swing through a zero angle 
about an infinitely distant centre the previously mentioned laws 
will apfty to associations containing I motions, and it will foUow 
that a combination of three slides and one swing is precluded 
by the first law 

NO. 1341 , VOL. 52] 


(1) Consisting of plane mechanisms in which tht pieces move 
in or parallel to the surface of a plane 

(2) Spherical mechanisms in which the pieces move in r 
parallel to Ihc surface of a sphere 

(3) Cylindrical mechanisms in which the pieces move in or 
parallel to the surface of a cylinder 

(4) The remainder, to which the name eonoidical mechanisms 
is given in which the axes of the swinging and turning motions 
neither meet nor are parallel 

The mechanisms in each of these divisions are classed in t»i 
subdivisions 

Subdivision S with surface contact of consecutive lmks 

Subdivision P, with point contact of consecutive links. 

The mechanisms in each of the eight subdivisions are still 
further subdivided into combinations The combination* of i n 
In and 3 „ are exhaustively enumerated, and it is suggested that 
an extension of the methods of applying the geometrical laws 
would lead to the preparation of an exhaustive list of the 
possible combinations m the other subdivisions The combine 
tions are still further subdivided into inversions according to 
Reuleaux s principle of the inversion of a machine 

Lastly, the author proceeds to show how the foregoing con 
siderabofis assist in the analysis of compound mechanisms It 
is assumed that practically all compound mechanisms contain a 
continuous mechanism A, of not more than four links, from 
which definiteness of relative motion of all the other links is 
derived Any two lmks of Am their exact length, or longer or 
shorter, may dc adopted to form snth two new links a second 
mec h a ni s m B, and any two of A or B, or one of A and one of 
B, may be adopted to form with two still further added lmks a 
third mechanism C, and so on In this way a definiteness of 
relative motion of many links in a compound mechanum ts 
derived The notation lends itself to a dear exhibition of the 
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hor found the condition of the peripheral laryngeal 
baa practically no cfet on the realm obtained from 
! nervous mechanism, for abduction or adduction of 


June ao —“ The Influence of the Cerebral Cortex on the 
Larynx ” By Dr I S Rwen Russell 

The author found the condition of 
apparatus ' 

tne central----- 

the vocal cord* reaulted on excitation of the appropriate area of 
the cerebral cortex, irrespective of whether abdaction or adduc 
tion was obtained on excitation of the recurrent laryngeal nerves 
in the same annual No evidence of unilateral repr es e nta tion 
of the piovcmenta of the vocal cords in the cerebral cortex was 
obtained, although this point was texted in varaMis ways Nor 
was it found possible to inhibit the abductor muscle* by excita 
tion of the cortical centre of their antagonist* the adductors 
It was found that both in the dog and cat there existed a focus 
excitation of which resulted in adduction of the vocal cords, and 
another near to this stimulation of which resulted in abduction 
of the cords While in the cat it was possible to differentiate 
these movements without any preliminary measures being 
adopted, it was only after the adductor fibres of one recurrent 
laryngeal nerve had been divided transversely that it first became 
possible to evoke abduction of the vocal cord* on excitation of 
the cortex, though in subsequent experiments it was sometimes 
posable to evoke this movemcn on excitation of the cortex of 
the dog without adopting this preliminary measure The other 
effect on the cords, which it was as a rflle found most difficult to 
differentiate from that of abduction was acceleration of their 
movements It was further found that on the anterior composite 
gyrus, below the abductor centre, there existed a focus, excitation 
of whieh resulted in a clonic adductor effect on the cords, in 
which the cords were first brought into a position of moderate 
adduction and then there was added rapid short to and fro ex 
cursions On passing within the confines of Spencer s area for 
irrext of respiration it was found that in the peripheral parts of 
this area there existed three foci excitation of which affected the 
cords in different ways The most anterior was responsible for 
arrest of the cords in adduction s t in the expiratory stage of 
their excurxii ns excitation of the focus behind this, and cor re 
spending prulwbl) t Horsley and Scmon’s abductor centre 
in the cat was followed by arrest of the cords in abduc 
tion 11 their inspiratory poation while the most posterior 
focus which is situated at about the junction of the 
■Ulterior tompcsile and anterior sylvian convolutions, resulted 
in intensihcxti m combined with acceleration of the movements 
if the cords when stimulatel 1 xcitation of Spencers chier 
fxus foi arrest of respiration on the olfactory lobe, resulted 
in arrest if the cerds in the position they occupy during 
expiration m the dog, ind m the position they occupy during 
inspiration in the cat 

Phyaical Society, June 28 —Ur < ladstone, \ ice President 
m the chair —Mr Bowden read a n te i n an electro magnetic 
effect \ long glass tube containing mercury, and fitted with a 
small stand pipe to indicate hydrostatic pressure is passed be 
iwten the poles of an electro magnet On passing a current of 
about 30 amperes through the mercury in this tube the stand 
pipe lieing turned so as to indicate the pressure either per 
pendicular or parallel to the lines of force of the field of the 
electro magnet movements of the mercury in the stand pipe 
lake place When the stand pipe is perpendicular to the lines 
of force of the field the mercury rises or Calls according to the 
direction of the current When the stand pipe, however, is 
parallel to the hnes of force the mercuy always ruts, whatever 
the direction of the current Prof S I Thompson said there 
appeared to he three unexplained effects one proportional to 
tne current and the field, and reversible , another, mdepen 
dent of the direction of file current or of the field and 
a thud, which only occurred while the current was changing 
in strength In addition there may be a fourth e&ct, which 
up to now has not been noticed The motion of the mercury 
column in Fig 1 of the paper was m the oppoate direction to 
that of the drag on a conductor carrying the current An 
apparent rut m pressure might be due to a decrease in the 
density of the mercury due to the heat developed by the 
current Mr Blakesley asked u the author had noticed any 
changes in level m the mercury reservoirs at the ends of the 
tube The author, in his reply, said the reservoirs at the ends 
were so large that po changes of level were appreciable —Mr 
Khodea read a paper on the armature rfMtton m a tingle phase 


alternating current machine In this paper the author give* the 
investigation* that were the subject Or a verbal addendum to a 
paper read before the Society on a previous occasion He inves 
tigates the lag or lead of the b M F * over the current, and 
applies the results to examine whether the field excitation of the 
generator or the motor is strengthened or weakened by the re¬ 
action of the armature currents Mr Tunxelmann expressed a 
hope that the author wiuld amplify parts of his paper Mr 
Blakesley said the conclusion of the author that “ either of two 
alternate current machines may be driven as a motor by the 
other, irrespective of their relative E M b s, ’ is not invariably 
correct The beta of the case were these the b M b of the 
motor may exceed that of the other machine to a certain extent t 
but that E M b , multiplied by the cosine of the angle of 
electric lag, must yield a product not greater than the EH F 
of the generator , 1 e using Mr Rhodes’ symbols t cot t must 
not be greater than b Mr Blakesley gave a geometrical proof 
of this but the same proposition had been given by him some 
ten years ago m the course of investigating the subject generally 
This was at a time when Dr John Hopkinson was, with less 

than his usual perspicuity, teaching -‘ 

-*-u-could not be rr~ 


currem mavniucs cuuiu nui uc run in sene* With siautuiy, umn 

doing work Referring to the author’s diagrams Mr Blakesley 
said that in a problem involving so many elements as that under 
consideration it w-u impossible with tire limited dimensions of 
spate tu represent the results with the complete generality of a 
formula Some elements had to be taken as the independent, 
others as the dependent variable* The author had considered 
the power transmitted to the motor the L M b of the generator 
and the angle of electric lag as independent The] MF of the 
motor was dependent In Mr Blakesley s original diagrams the 
1 'MI s were both considered independent as well as the 
electric lag, and the powers applied or transmitted as dependent 
variables In any case the formule properly derived froir such 
diagrams became perfectly general and it did not appear to him 
that the change of method indicated could properly be called a 
new theory on the subject As a matter of tact digrams bated 
on the mtlepenilence of the fc M 1 s and the electric lag would 
furnish a better means of discussing the question of the stability 
of the motion than Mr Rhodes plan and this might account 
for the entire omission from the paper of this important matter 
f rof S 1 I hompson said it was impossible to discuss the 
question pf stability till the subject of armature reaction had been 
thoroughly investigated The terms lag and lead had been used 
by Mr Rhodes in a consistent manner but this was not always 
done and he recommended that the phase of the current which 
wxv common to both generator and motor be taken a* the 
standard The author in his reply, saul he agreed with Mr 
Blakesley that there was a limit to the extent to which the- 
motor might be excited and this upper limit could easily be 
obtained from the figure, given in the paper The question of 
armature reaction was however most important, a* it might 
exulc the field two or three times more than the original excita¬ 
tion Since motors were designed to do a certain amount of work, 
and not the work to fit the motor it was me st natural to take the 
output of the motor as fixed Mr Shelf ml Bid well read a 
paper on the electrical properties of selenium The author has 
continued his investigations < n this subject and has come to the 
following conclusions (1) The conductivity of crystalline Se 
annears to depend principally on the impurities which it con 
the form of metallic sclcnules It may be that the 
1 conduct electr lyticall) and that the influence of light 

. sing the conductivity is to lie attributed to its property 

of facilitating the combination of Se with metals in contact with 
it (a) A Se cell having platinum electrodes and made with 
Se to which about 3 per cent of cuprous selemde has been 
added is, even though unannealsd, greatly superior both in 
conductivity and sensitiveness to a similar cell made with 
ordinary Se and annealed for several hours (3) Red Se in 
contact with copper or limes is quickly darkened by the action 
of light owing it is suggested to the formation ot x selenidc 
(4) Crystalline Se is porous and absorbs moisture from the air, 
and it is this moisture that causes the polarisation of Se after 
the passage of a current (5) The presence of moisture is not 
essential to sensitiveness 1 ut appears to be in a slight degree 
favourable to U (6) If cuprous selemde is made the kathode 
in an electrol) tic cell, and a strip of piatmura the anode m 
water, red be mixed with detached particles of the selemde is 
•depoated m the water (7) The photo elector currents some 
lime* set up when light fell* “■ ’ 


f, both 


NO 134I, VOL. 52 ] 


n Se, are dependent upon the 



264 


NATURE 


("July fi, 1895 


I rcM.nce of moiWure and w no doubt of voltaic origin (8) 
Perfectly dry Se i« below njatinum m the thermo clectnc scries 
Irof Minciun (communicated) negated that the selenium 
tell ’ should be called a seleujfi “resistance ' A grid 


_le terminal made of aluminum and the other of copper, 

might form a true cell, and might generate an LM 1 when 
light fell on it He (Prof Minchin) would like to know if the 
luthor had tried any such cell in which light amply and solely 
generated an F M F He could not agree that chemical action 
must necessarily follow the action of light in a tell 1 or, take 
the ease of the oldest photoelectric cell—the thermopile what 
< hemical action can we show here for all the energy of the 
incident heat Chemical action doe to light may, or may not, 
Kxur according to the nature of the celL Air Appleyard 
tsked whether the author had submitted these selenium resist 
snees to the action of electnc oscillations Prof Minchin s 

impulsion tells were growth influenced by electric nseilla 
tiuns The great sanation in Ihe resistance with time of 
the author s cell* painted rather to an effect of contaet between 
the selenium and the elee trodes, than to in elementary ehanga 
in the structure or composition He (Mr Applejaid) had 
recently tned to crystallise a supersaturated solution of sodium 
sulphate fry electric oscillation*, as well a* by direct sparks uid 
by currents of several amperes, but no crystals could be induced 
to fonn ( hange of contact rather than change of structure, 
appeared to him to Ik the most promising direction in which to 
look for an adequate theory of selenium resistances l’rof 
Ramsey «iicl the quantity of Se liberated in the electro 
lytic experiment was much too great to he accounted for by 
ixygen dissolved in the water The study of Se was very 
interesting, for this substance was on the borderland between 
those bodies in which the electric conduction was metallic, and 
those m which it was known to Ik electrolytic The author, in 
his reply, said he agreed that the name ‘ sclennim cell was not 
in appropriate one He had nit tned the effect of elec Inc 
wrillations —The Society then adjourned till Ihe autumn 
Paris 

Academy of Sciences, fuly t —M Marcy in the chair 
The President announced the decease of Prof Huxley, ton. 
spondant of the \natofny and /oology Section - On photographs 
>f 'he moon and new objects discos ere d by means of them, by M M 
I (twy and Puiscux —On an extensive class of linear partial 
differential equations, of which all the integrals are analytical, 
by M rmile Picard —Laws of extinction of a simple wvve on 
ihe higb seas, by M J Uoutsincsq The coefficient of cxtim 
non (with the distance) of a simple wave is inversely propor 
tional to the fifth powerof itsdemipenod 1 —On ths'estimation 
of minute quantities of arsenic, by M Ad Carnot 1 he arsenic 
is separated m the usual manner as sulphide, this is dissolved 
in free ammonia and treated with silver nitrate and hydrogen 
peroxide The solution is then preciplaled by bismuth nitrate, 
followed by ammonia, the vccompanying bismuth hydrate is dis 
solved out by mtnc acid (A nitric acid of sp gr I 33), and, 
finally, the bismuth arsenate is dnediat no and weighed 
Truffles (Terfis) from Morocco and Sardinia by M Ad Chatin 

Comparison of the heating of the muse lev in the cases of post 
five and negative work by M A Chauvcan During neea 

live work, descent or lowering, the temperature of the muscles 
concerned was raised to a notably less degree than during com. 
spending positise work, ascent or raising —C ontnbution to the 
study of arable soil lQuantities of air and water contained in 
clods of earth, by M P P Dehlrain —On the products of 
oxidation of benrybdenecaraphor and ben/ylcampbior Nitro 
sate or mtromtnte of benryhdenecamphor, by M A Haller — 
A new instrument (tachograph) serving to survey and trace 
directly from the earth's surface, by Mr Schrader —On curves 
traced on a surface, of which the osculating sphere u, tangential 
at each point to the surface, by M L Cosserat —On linear 
equations to the derived partial*, by M Ptienne Delassus —On 
the integration of ordinary differential equations, by M Alf 
Goldberg - On the propagation of sound in a cylindrical tube, 
by MM T Violle and Th Vautier —On the apparent attrac 
turns and repulsions of electrified conductors in a dielectric 
fluid, by M Gouy (Tie apparent forces exercised between 
conductors with given charges in a liquid dielectric result (I) 
from their mutual attractions and repulsions, the same as in a 
vacuum, fa) from the hydrostatic pressure produced by the 
force which attracts the dielectric in the sense where the intensity 
of the field increases most rapidly—New method of measure¬ 
ment sf electnc capacities baaed on the sensitiveness of the skin, 
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The author finds that supervised sodium 
thiosulphate tv much more soluble in alcohol than the corres 
ponding solid compound —On the specific heat of snperfattu 
salts, by M Louis Bruner The curve of specific heats at 
different temperatures for sodium thiosulphate shows a maximum 
near the point of fusion, 48° C On paratungstir acid, by M 
L A Haliopeau —On the estimation of alumina in phosphates, 
liy M Henn Lasne A method of precipitation of pure 
aluminium phosphate is described, which avoids the compile i 
ttonx introduced by the use of molybdate or citrate in estimating 
alumina The precipitation is accomplished by the use of 
ammonium thiosulphate On xodammomum, by M dt 
lore rand \ thermo chemical study On the phosphoric 

esters of allyl alcohol, allylphosphonc acid, by M J C avalier 
—Preparation and eomluctibility of new methyl alkylcyan 
aietates by M J Gumchant —Verification of Tschermak & law 
relative to pJagmclases, and a new process of orientation and >f 
diagnosis of felspars in thin plates by M A Michel I evj 
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ANALYSIS OF OILS , I ATS, AND WAXES 
Chemical Analysts of Otis , Fats, and Waxes, and of the 
Commercial Products derrved therefrom Prom the 
German of Prof Dr R Benedikt Revised and en 
Urged by Dr J Lewlcowitsch, F I C, f C b (London 
Macmillan and Co, 1895 ) 

EN or twelve years ago, the analysis of oils was 
one of the most neglected branches of am'ytical 
chemistry How the study of it has been taken up and 
developed since, may be gathered by turning over the 
670 pages of this excellent volume, th« first English work 
devoted exclusively to this subject The information 
existing in 1882 was comprised within 140 pages (much 
smaller than these) of Allens “Commercial Organic 
Analysis’ In the second edition of the same work, 
published in 1886 the subject matter had grown to 318 
pages Benedikt s “ Analyse der Fette und Wachsarten, 
second edition, published in 1892, upon which the present 
work is based, contained 460 pages, and as the literature 
of the subject has accumulated since then, at an in 
creasmgly rapid late, it is evident that a new volume was 
demanded, the preparation of which could not have 
devolved upon any one more capable than Dr lew 
kowitsch, whose practical experience in, and v alu ible 
contributions to, our knowledge of this branch of chemistry 
are well known To regard this work merely as a trans 
lation of the work of Dr Benedikt would, obviousl), be 
absurd As the author points out in the preface, every 
page bears evidence of the alterations and numerous 
additions which have been made Obsolete processes 
have been abridged or entirely omitted, and the new work 
of the last four years has been sifted, and all that is of 
value has been incorporated, including a large number of 
the author’s own experiments and observations hitherto 
unpublished Benedikt s arrangement of the subject 
matter has been generally adhered to, but an improve 
ment has been effected by transferring to the end of the 
book the chapter on the analysis of soap, candles, glycerine, 
and other products of the fat industry 
The first two chapters contain 1 description of the 
sources and chief properties of the various acids and 
alcohols obtained, or derived by oxidation, from the 
fats and waxes, followed by an account of the chemical 
constitution and the chief chemical and physical characters 
of the oils, fats, and waxes themselves Commercial fats 
and oils are not pure neutral bodies, but always contain 
more or less free fatty acids which, for some purposes, 
depreciate their value The percentage of free acid is 
liable to increase on keeping, and it was until recently 
believed that the development of rancidity was connected 
with this change But Ballantyne has disproved this 
by showing that an oil may become rancid without 
becoming acid, and Heyerdahl has proved that the 
converse may also be true The discovery, by Kirchner, 
of micro organisms in poppy seed oil, lent support to the 
view that rancidity might be the result of a fermentation 
process , but Ritsert showed that a fat which had been 
sterilised by heating to 140* C, might? ubsequently become 
rancid if exposed to light and air Tne latter investigator 
has also shown that moisture is by no means essential, 
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and he has finally concluded thaf rancidity must be due 
to the direct oxidation of the oil or fat by the oxjlfeen 
of the air acting in presence of light 

Chapter m describes the determination of water and 
other non fatty admixture!., and the preparation of the 
pure fat for analysis T hen follow a chapter on the 
physical properties and methods of examining fats, and 
four chapters on chemn.il methods In the two next 
chapters the application of the foregoing, and some other 
methods, to the examination of fats is discussed, and 
data obtained by submitting the various oils, fats,&c, 
to examination by each method are collected and arranged 
in tables This, however, is hardly shown by the head 
mgs of the chapters Thus, chapter iv , which is headed 
K Physical Properties of Fats and Waxes,’ should rather 
be “ Physical Properties ind Methods of Examining 
Fats and Waxes ’ , and chapters ix and x, headed 
“ Systematic Examination of Liquid and Solid Fats ind 
Waxes, 1 with the sub headings “ Physic U Methods and 
“ Chemical Methods, would be better entitled “ Applies 
tion of the foregoing Methods to the Systematic Ex 
-imimtion, ’ &c, with sub headings “ Application of 
Physical Methods and “ Application of Chemical 
Methods ’ These eight chapters are admirably written, 
ind the value of the information given is greatly enhanced 
by the able manner in which each method is discussed 
and criticised The completeness of the treatment shows 
how thoroughly the author has ransacked the literature 
of the subject Unfortunately the task of reading and 
sifting papers is rendered heavier than need be by the 
growing tendency to rush into print with trivial and ill 
considered observations Thus, “ the excellent Reichert 
Metssl process has not escaped the fate of nearly all 
modem methods used in fit analysis’ (there is no need 
to limit the statement to fat analysis, as the literature 
of steel analysis would show), “ vu, to receive at the 
hands of numerous analysts a number of supposed 
improvements, most of which are altogether insignificant 
and hardly offer any advantage whatever” Again, re 
femng to the Hubl process “ The chemical literature 
of the last few yeais contains numerous papers by various 
authors purporting to give improvements or modifications 
of the original method Most of these refer to minor 
and unimportant points, and some of them even reproduce 
methods which Hubl in his cl ureal paper has rejected 

For the determination of unsaponifiable matter, the 
author recommends petroleum spirit in preference to 
ether, but he very rightly insists upon the necessity of 
carefully purifying and rectifying the spirit used If this 
is not done, some of the lighter mineral oils occasionally 
used to adulterate rape oil, for instance, may be lost, and 
for that reason I prefer to use ordinary ether, which can 
be completely expelled at a very moderate temperature 

For the determination of resin, TwitchelFs process is 
recommended as yielding the best results, but no process 
yet exists by which resin can be determined with absolute 
accuracy 

“ If a correct method of determining accurately the 
oxygen absorbed were known, it would be possible to 
class the determination of the drying power, or, as it 
might be called, the 'oxygen value’ amongst the quan 
titative reactKMis ” Such an addition to existing methods 
would be of the greatest value in the examination of the 
N 
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various oils {ram cruciferous and other seeds which now 
pass under the name of “ rape oil ” 

In the eleventh chapter, whiA extends over 273 pages, 
the natural oils, fats, and waxes are systematically 
arranged and separately described, a very excellent and 
most valuable feature being a senes of tables appended 
to the description of each oil, fet, and wax, giving the 
physical and chemical constants (1) of the oil itself, (2) of 
the mixed fotty acids and (3) of the wax alcohols It is 
a pity these tables were not arranged so as to be readable 
without having to turn the book half round, whic h might 
have been done by cutting each table in half No less 
than 106 oils, &c, are thus separately described, and 
their physical and chemical constants are collected and 
arranged in about 175 tables The usefulness of these 
tables to the analyst cannot be over rated, though it docs 
not appear to be dear in all cases by whit method the 
melting and solidifying points of the fatty acids were 
determined 1 he “ saponification values * are expressed 
per mille, and the iodine and other values per rent, but 
there is no reason why the simpler plan of expressing all 
the quantitative values in percentages should not be 
adopted The section on butter fat, the analysis of which 
was the first to be placed upon a scientific basis occupies 
twenty three pagts 

In chapter xu the analysis of the raw materials and 
products of the fat and oil industries is treated, and in 
the concluding chapter some examples of the interpre 
tation of results arc given , but space does not admit of 
further reference 

This book is unique the anilyst will find in it prac 
tically all the available information upon the subject up 
to date, with full references to the oiiginal papers , and it 
will increase the author s already high reputation 

L \KtHHun 


TRACES OP A DELUDE 
On Certain Phenomena belonging to the Close of the 
last Geological Period^ and on thur btanng upon the 
Tradition of the blood By Joseph Prestwich, I) C L, 
F R S , &c (London Macmillan and Co, 1895 ) 

AI) the story of the Deluge a foundation in fact, 
in other words, is it 1 re< ord of some inundation 
which affected a i onsidcrable area of the earth s surf« e ? 
This is the question which Prof Prestwich sets himself 
to answer in the small volume before us—a volume 
which combines a paper read to the Victoria Institute 
with somt of the material communicated to the Royal 
and the Geological Societies 

In the south of England, especially in the neighbour¬ 
hood of the coast, a drift is often found, varying in 
thickness from 1 few inches to a few fret, which consists 
of angular fragments of nxk with loam derived from 
adjacent higher ground, and lies on the slopes of the 
hills and at the bottom of the valleys Frequently it is 
absent, but where hollows occur in the surface of the 
underlying rocks, it has accumulated in greater quantities, 
and occasionally even exceeds eighty feet m thickness 
In some localities it rests on an old raised beach, and 
is banked up against a buned sea cliff, in others it fills 
up fissures in the rocks In the last ease it frequently 
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contains the bones of mammals, many of them now 
extinct- at any rate in Britain These are neither 
wom nor gnawed, but are commonly broken and split. 
Its fossils, ilmost without exception, are of terrestrial 
ongin Similar deposits occur in the Channel Isles and 
on the t ranch coast, and in many places around the 
Mediterranean, not to mention others What is the 
origin of this “ rubble drift,’ “ head,” osseous or fissure 
breccia ’ 

Prof Prestwich refers all these deposits to one epoch 
of very limited duration He supposes that there was 
a rather widespread subsidence, amounting, in some 
places, to a few hundred feet, during which the sea 
overflowed the lower land This was sufficiently rapid 
to make the invading water muddy , then, before the 
marine molluscs had time to establish themselves in the 
new territory, the land was upheaved by itrks (with 
intervening pauses) These sudden disturbances of its 
bed set up currants m the sea, strong enough to sweep 
heavy debris, and even laigish blocks of rock, from the 
higher to the lower ground, and to precipitate the 
material into any open fissures By this tumultuous 
action the bones of the terrestrial mammals vvhiLh had 
been drowned by the submergence would he dispersed 
and shattered, and it explains, in his opinion, all the 
phenomen 1 better than any other hypothesis \s man 
was living it the time, it gave rise to the tredition of 
the Tlood 

An adequate discussion of Prof Prestwichs hypothesis 
is impossible in our limited space , but we may be per 
united to remark that it is not free from senous difficulties 
Many geologists would dispute the assumption that these 
deposits ill belong to one and the same epoch Others 
will doubt whether the sudden upheavals, which he 
postulitcs, would be adequate to produce currents, 
ripable of moving the larger ddbns, or whether the 
earth movements would suffice, as he supposes, to make 
gaping fissures Some will think that he hardly ap 
picciaies the effect of “cloud bursts,” such as may be 
seen in many mountain and even lowland districts of 
hurope, in transporting dibns very similar in character 
to the ‘ head It is admitted that since this was de 
posited denudation has wrought some changes in the 
contours of the country, ind this m ly cxplmn the app irent 
isolation of some patches of the “ he id,” w hether it fill 
fissuies or cap tabular hills In several cases the ordinary 
explanation of breccias (admitting as an adjunct the 
action of snow) seem to us moic simple than that pro 
posed by Prof Prestwich, and his mode of accounting 
for the abundance of hippopotamus bones at San Ciro, 
near Palmcio that as the land sank they were embayed 
between its precipitous face and the advancing sea, and 
at last wtre drowned can hardly be called probable. 
Lions and hya.nas might have perished in that way, 
but the hippopotamus seems for from helpless in the 
water, and is likely to have saved itself 

We think, then, that Prof Prestwich’s hypothesis will 
be received with some scepticism , nevertheless, it de 
mands careful consideration as an attempt to solve a 
very difficult problem, which is put forward by one who 
may now be termed the Nestor of Bntish geologists, and 
who has paid especiU attention to questions of this 
nature 
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AN hUFCTIL HISW/t\ OF SCIENCE 
Progress of Science By J \ illm Marraery Pp 357 

(London Chapman and Hall Limited 189$ ) 

HF custom of inserting laudatory prefaces or m 
traductions, written by well known men in works 
of science by lesser lights, w hich was commented upon 
in these columns a few weeks ago reaches the ridiculous 
in the case of this book A letter from Mr Simuel 
1 aing to the publishers is printed in the course of which 
he says I have now had time to read Mr Marmerys 
book, and find it a work of gre it learning and research 
and I can confidently recommend it as dike in 
tercsting and instructive 'What induced the publishers 
to print this purely business lettei is a testimonul to 
the book s good qualities passes our comprehension A 
book usually finds its pioper level and tht effort to 
force it into a higher position by meins of a letter of 
introduction from a mote or less distinguished indmdu il 
must prove futile foi in litcratuie seientific or othei 
wise authors are judged entirely by their own works 

Every one will recognise tint to attempt to condense 
the history of sc itnce into a v oluinc of about three hundred 
ind fifty pages is to court failure \11 that tan be ac 
comphshed in so small 1 space is to describe the well 
defined steps of advancement iking the road of natural 
knowledge ind to exhibit the continuity of scientific 
developments Mr M irmery has done this with 1 fair 
amount of success After bilefly noting the knowledge 
of the Egyptians ind Chaldeans so fir back as 3000 h t 
he surveys the successive stages in the history of science 
ind devotes 1 few lines to men ind matters of first 
rite importance in eich His stitement of the progress 
made by the Arabians from the ninth to the fifteenth 
c ntunes brings into view the substintial achievements 
of a people wh eh then stood in idvancc of the whole 
world Our obligations to the Ai ibs ire indubitible 
nevertheless few European historuns have expressed 
them I* minenee in science is the highest of honours 
w is a maxim which represented the beiring of Islam 
towards scientific knowledge at 1 period when Eurojx. 
\ as ruled by monkish philosophy ind when investig iturs 
were stamped is heretics 

The review of the science of the < reek the Anbi in 
the Mediaeval ind the Revival penods leads to the 
science of the Modern period from the end of the 
s xteenth century to the present time And here the 
luthor trends upon dangerous giound He lias had 
perfoicc to create invidious distinctions by selecting from 
the host of scientific workers those that appear to him 
to hive added most to the stoic of knowledge Huxley 
got over the difficulty in his iddrcss on The Progress 
of Science published among his collected essays (vol 1) 
by omitting references to all living men and by dealing 
only with results Mr Warmeiy might have sued him 
self from hostile criticism by following the same method 
but, in that else his volume would have wanted the 
very information which is the chief justification for its 
existence His selection of names has he says, been detei 
mined ‘ by what appears typicil originality ir the woik 
lather than by whit is imposing in extent and weight * 
Here and there we fancy this ciitepon has not been 
applied , but in a book covering so wide a scope, such 
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deficiencies miy well be excused Modern investigators 
are divided into seien groups vir (1) biologists, (2) 
geologists, (3) chemists (4) mathematicians (5) astro 
nomers (6; physicists 7) eminent practical men Short 
accounts of the mi n ichievements of the individual 
workers in each group arc given and are fairly trust 
worthy In an appendix the names of foremost men of 
science in ill the pen ids ire tabulated and a copious 
index makes it easy to find the sketch of the works of 
any one of thtm 

Many imperfections tht book certainly has but in spite of 
them we think it deserves some words of commendation 
I hose who wish to kn i v something about the evolution of 
scientific knowledge ind the multitude of readers who 
like to dip into a book to hnd what this or that man 
of science has done may obtunfrom this handy volume 
the information they seek Wc could easily enumerate 1 
score of names which ought to find 1 place in the book 
but ire w mting 1 robablv t w is because the author 
w is iwaie of the incompleteness of his rccoid that he 
omitted the definite article from the title of his book 


MICRO SC OPIC S ILD\ OI A OCAS 
Petiology foi Studmts in Introduction to the Study of 
A ih under the Mi r s ife By A Marker (Cam 
bridge University 1 ress 189?) 

HIS latest iddition to the l ambridge Science 
M inuals is intended bv the luthoi is a guide to 
the study of rocks in thin slices under the microscope 
In s wily anothei English text book on the subject has 
the treatment of rocks from the purely petrographic il 
point of view of inicioscopic examination been so strictly 
adhered to throughout as in the book before us 
Microscope is almost thi first word in the book and 
sounds the key note of the whole 
After a shoit introduction corn lining a few notes on 
the optical properties of mineials the tuthor plunges at 
once into the sy stematic des nption of the different rock 
species The usuil chapteis on the characters and 
methods of sepantion and denomination of the rock 
forming minerals ire omittid dtogether for all such 
mineralognal points the reader is rcfcired to standard 
works on the subje t I he book therefore coi responds 
though on 1 much xmallci s ile to the second volume of 
such text books is th lse of Kosenbusi h and Zirkcl 

In the classification of the massive igneous rocks the 
author divides them into plut me intrust rand 1 oleanu , 
but is careful to point out that the divisions themselves 
are based upon the itru tural charac ters resulting from 
the different conditions of consolidation This classi 
ficalion resembles th it if Rosenbusch but the authoi s 
intrusive groups do nit correspond exactly with the 
(iinggesteine of Rosenbusch for he extends them to the 
basic family whereas even Rosenbusch considered this 
to be impracticable In th s connection we notice th it 
those much abused terms diabase and porphyrite 
receive new definitions Diabase is in this book used to 
designate not pre Ternary or iltered dolerites but the 
group of intrusive basic roiks corresponding to the 
volcanic basalts, while porphynte is applied to the 
intrusive rocks corresponding to the volcanic andesites 
The author, of course follows the Bntish school in admit 
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ting no criterion of geological age in the nomenclature of 
the rocks 

Throughout the book, each rock group is treated for 
the most part under the three headings constituent 
minerals, structure, illustrative examples Under the 
last heading, purely petrographical descriptions are given 
of typical examples, chosen generally from British rocks 

The sedimentary rocks are treated under the divisions, 
arenaceous, argillaceous, calcareous, and pyroclastic In 
perhaps no other English text-book have the microscopic 
characters of the sedimentary rocks been so minutely 
described The subject of metamorphism is treated 
under the two heads of thermal metamorphism and 
dynamic metamorphism, and the effects produced on 
arenaceous, calcareous, argillaceous and igneous rocks 
are separately described The book concludes with a 
short chapter on various crystalline rocks, including 
gneisses, granulites, &c It is, perhaps, almost inevit 
able, owing to the nature of the subject, that the book 
should give the general impression of consisting of a 
senes of descnptions of rock sections , but, be this as it 
may, there can be nothing but praise for the clear and 
straightforward way in which the author has presented 
his facts, and for the wealth of new matter which the 
book contains The book shows evidence of most careful 
research into the literature of the subject, and is in 
fact thoroughly up to date, containing many extracts 
from papers which have appeared within the present 
year OTP 


OUR BOOK SHELF 

Garden Flotuett and Plante a Primer for Amateurs 

By J Wright With fifty Illustrations (London 

Macmillan and Co, 1895 ) 

ON* of the great advantages of gardening and of a love 
of flowers consists in the fact that they may be indulged 
in by rich and poor alike 

The nch have no monopoly in the beauty of flowers, 
the poor are not debarred from their enjoyment The 
costliest orchid in a ducal garden is not one whit more 
beautiful than an Ins which may be bought for a few pence 
If a slug devour the one it is easily replaced, if such an 
accident befell the other the loss may be beyond repair 
Nor by those who look beneath the surface and seek to 
penetrate the significance of the diversity of form, and 
the meaning of the beauty they witness, is costly 
expenditure needed The cheapest and commonest 
afford as copious materials for rescasch and inves 
tigation as the dearest plant in the nurseryman’s pnee 
list Anything that will lighten the sordid conditions 
under which so many of the poorer classes live, anything 
that will brighten their homes and give them an interest 
in something beyond their daily toil, must be considered 
as a boon of incalculable value Such a boon is offered 
by the pursuit of gardening In country districts, more 
over, where small gardens and allotments can be had, 
gardening may be made to add considerably to the 
resources of the family It may be doubtful whether 
market gardening on a huge scale will always be profit 
able, but there can be no doubt that the small plot of the 
labourer may be turned to good account, provided 
circumstances are even only moderately favourable To 
provide for the needs of small gardeners and amateurs, 
Mr Wngbt has published the little manual before us 
The author is an accomplished practitioner, and his ex 
penence as a County Council lecturer has enabled him to 
ascertain precisely what is wanted by his auditory Mr 
Wnght begins at the beginning by telling his readers how 
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to make a garden, how to lay down gravel walks, what to- 
grow on walls, what on beds, even wnatmay be cultivated 
m areas rhe principal categories of hardy plants are 
passed in review, such as annuals, perennials, bulbous 
plants, bedding plants, and so on, ana clear directions are- 
given as to their management from beginning to end In 
all this there is not much that needs comment from a. 
reviewer, who can only say that the little primer is well 
done, and excellently suited for its purpose 
An explanation of the real cause of “damping” off 
would have been of value, as the most “ practical " of 
gardeners is not desirous of cultivating fungus at the 
expense of cherished seedlings 
The small illustrations are helpful, and a full index 
adds materially to the value of the book 
The Time Machine By H G Wells. (London Wm 
Heinemann, 1895) 

Inceniousi v arguing that time may be regarded at the 
fourth dimension of which our faculties fell to give us any 
distinct impression, the author of this admirably tola 
story has concerned the idea of a machine which shall 
convey the triveller either backwards or forwards in time 
Apart from its ments as a clever piece of imaginatioiv 
the story is well worth the attention of the scientific 
reader, for the reason that it is based so far as possible on 
scientific data, and while not taking it too seriously, it 
helps one to get a connected idea of the possible results 
of the ever continuing processes of evolution Cosmical 
evolution, it may be rem irked, is m some degree subject 
to mathematical investigations, and the author appears to 
be well acquainted with the results which have been ob 
tamed in this direction It is naturally in the domain of 
social and organic evolution that the imagination finds 
its greatest scope 

Mounted on a " time machine ” the “ time traveller ” 
does not come to a halt until the year eight hundred 
and two thousand, and wc are then favoured with his 
personal observations in that distant period In that 
“ golden age, the constellations had put on new forms, and 
the sun’s he it was greater, perhaps in consequence 
of the fall of a planet into the sun, m accordance with 
the theory of tidal evolution “ Horses, cattle, sheep, and 
dogs had followed the ichthyosaurus into extinction ', but, 
most remarkable of all, “man had not remained one 
species, but had differentiated into two distinct animals” 
an upper world people of “ feeble prettiness” and a most 
repulsive subterranean race reduced to mere mechanical 
industry It » with the time traveller’s adventures among 
these people, and thur relations to each other, that the 
chief interest of the story, as such, belongs 
Continuing his journey to an age millions of yean hence, 
nearly all traces of life had vanished, the sun glowed 
only with a dull red heat, tidal evolution had brought 
the earth to present a constant face to the sun, and the 
sun itself covered a tenth part of the heavens These and 
other phenomena are very graphically described, and 
from first to last the narrative never lapses into dulness 


LETTERS TO THE EDITOR 

[The Editor dm not held himself rtsfmnhU fer e ftm e ns ex- 
frosted bf hu c or re sp o nde nts Neither tern he und e r ta ke 

... ;^xr 


, or to ce r re sf m d with the writers e 


He netsce u taken ef m 

The Teaching University for London 
I have read with surprise your article on the University of 
ondon 

Probably by some accident you had not seen my reply to 
ord Kelvin 1 letter when you went to press. I now eocloae a 
copy, and trust to your flumes* to insert it. 

“ a St famet’i Sfuere, S W,/uty 9 
My Oeae Rucxee.—I am sorry I could not immediately 
answer the letter which you have forwarded to me on behalf of 
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-only received it thu morning, u I was away m borne I ob 
wre that moat of those who have signed it are (as they them 
selves say) not members of Convocation and consequently not 
constituents of mine Still, I should welcome any opportunity 
of co operation with such high authorities in the promotion of 
those interests which we all have at heart I regret, however, 
that before publishing the letter they did not give me an oppor 
tumty of conferring with them, in which case, I think, I could 
have given good reasons for what I have said in my letter to 
Prof Foster I am glad to observe that the only point objected 
to is the reference of any new charter to C invocation In this, 
hosrever, I am not asking that any privilege which they do not 
at present possess should be conferred on my constituents, but 
only supporting what is now their legal right As the law now 
stands no change can be made in the charter without the consent 
of the graduates Thu nght I know they highly value, and it 
u surely natural that, as their representative, I should do my best 
to preserve it Moreover in view of the difficulty of pausing a 
Bill strongly opposed, as any Bill would be which seeks to 
abrogate the present right of veto possessed by Convocation I 
can imagine nothing more likely to wreck qpy scheme such as 
you dean. than to link it, quite unnecessarily, with an attack on 
that nght \our objection to the reference to Convocation im 
plies the belief that a Statutory Commission would arrange i 
wise charter for the University, and that the graduates would 
reject it But why should it be assumed that they would do so ? 
It has been mj proud boast that I represent a constituency 
second to none m education and ability and I am sure you will 
not on reflection, be surprised if I have every confidence that 
when any new charter is submitted to my constituents, they will 
exercise the rights well and wisely and with an earnest wish to 
further the interests, of Learning and Education 

• I am, yours very sincerely, 

“John Lubbock 

I must also ask jou to let me say a few words on your own 
article 

In the first place, I have not * accepted the views ’ of those 
who altogether oppose the Reorganisation Scheme Some 
indeed of the modifications suggested seem to me important 
improvements but that is a verydifleient thing 

V ixi say that Convocation » only one of the bodies affected 
In the caae of the Colleges and Medical Institutions certain 
privileges are granted, but the University is the only body whose 
constitution it is proposed to change 

At present, this cannot he done without the consort of Con 
vocation, and you blame me for endeavouring to mam tain that 
nght Your whole article assumes that the Commisawners will 
make a wise scheme and then you allege that a reference to 
Convocation would wreck it This, however, is an attack on 
my constituents and not on me John Lubbock 

High Elms July 15 

The Density of Molten Rock 
In a review of lord Kelvin a “ ecology, in Nainas, July 
36, 1894, vol 1 p 393 the question of whether solid rock sinks 
or swuns in molten rock was left open for further experimental 
evidence 

My impression is that thu was in acc irdance with the views 
of the writer of the book , but if I had had proper acquaintance 
with the work of Mr Carl Barns, of the Smithsonian Instilu 
turn, Washington, I should at least have referred to it Permit 
me to do 10 now, and to give the references — Am Jottm of 
Science, 1893, vol xlv pi, Phil Mag , 1893, vol xxxiv 
p 1, vol xxxv pp 173 and 396, also certain Bulletins of the 
U S Geological Survey, particularly No 103, which contain 
the moat complete account Olives J I ouob 

The Earliest Magnetic Meridian* 

In Nature of June 6, p 139, Captain E W Creak, F R S , 
question* a statement of mine with regard to this subject, as 
published in Nature of May 33, p 80 I there credited 
Yeates instead of Duperrey with the first construction of the 
magnetic meridians for the whole earth I was careful not to 
say that \ eates erigmeUtd the idea of magnetic meridians 
Euler, to my knowledge, about the middle of last century, 
appear* to have first appreciated the importance of those lines 
from a theoretical standpoint He defines them as those curves 
on the earth’s surface, the tangent* to which mark out the 
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actual direction of 1 ctmpass needle Ht did not actually 
construct them, however if I remember correctly 1 

It was nly belief then that \ cates first drew these curvet, as 
based upoti observations Ciptain Creak, however t Vpka that 
John Churchman deserves this honour 

So far a* I know Churchman published but two magnetic 
charts or atlases, one in 1790 the other in 1794 The chart 
referred to by Captain Cresk is the earlier one if I mistake not 
A text to this chart was also published, called “ An Explana 
tion of the Magnetic Atlas Philadelphia, 1790 It sraa my 
belief that thu was an isogomc chart—a chart giving the line* 
of equal variation— nc t a chart of the magnetic mendtam 
Churchman s later work The Magnetic Atlas or Variations 
Charts, London, 1794 contains charts which, according to Prof 
Hellmann are more theoretical Prof Hellmann mentions and 
briefly describes both of Churchmans charts, and gives the 
impression that they arc isogomc charts * 

As I have no means at jxtsent of verifying thu matter, may 
I ask Captain Creak to make further examination, and state if 
Churchman s magnetic mendnns are based upon observation ? 

I A Baier 

The University of Chicago, June 39 

Curious Habit of the Spotted Flycatcher 

I HAVF been watching at intervals during Ihe last week, 
a pair of Spotted hfycatchers feeding their young in 
a nest on a ledge of the wall of this house The nest is 
embowered by a very free blossoming while rose I noticed 
to my sutprise the jurent birds again and again after taking food 
to their offspring plucking off the petals of die rose near the nest, 
and transporting them to an acacia tree about ten yards distant, 
where they let the petals drop upon the ground The rose 
blossoms are now quite cleared away from the neighbourhood of 
Ihe nest, and the lawn beneath the acacia thickly strewn with 
them 

The rose flowers do not obstruct the approach to the nest, to 
which the birds have access by running a short distance along 
the ledge It is also difficult to suppose that the object of the 
birds is to admit more sir and light to the nest which is more 
open to the sunlight than very many nests of this species which 
I have found Moreover the birds take no trouble to remove 
any of the dead leaves which are near the nest, having 1 objec 
tion as it appears only to the blossoms of the rose I cap 
offer no explanation of this curious conduct of the flycatchers 
W Clemen 1 I py 

Tel lack \ icarage, Ross, Herefordshire, July II 
A Brilliant Meteor 

Os Sunday July 7, about 10 45 p m I observed a meteor of 
rather peculiar character Contraiy to the general method of 
appearance of these objects, it came into view very gradually, 
and its motion wss so uniform and slow that its form could be 
clearly discerned 

The meteor was double, the two components being about J* 

r t, but travelling together the smaller one being ahead of 
larger The combined magnitude was probably equal to 
that of Venus as seen earlier on the same evening 

Some trace of trail could feintly be made out, but this was 
rendered uncertain by the sky being very luminous in conse 
quence of the moon s position near the meridian at the time 
While visible the meteor travelled about 30* in a path approxi 
matelj parallel to the horizon, and a rough estimate of its 
position would be 


No explosion of any kind was noticed, nor any accompanying 
sound Chari ks P Butler 

Royal College of Science, July 9 

Newton and Huygens 

Upon Newton* conception of the universe, space is con 
•dered to be void A fluid or gas would oppose resist 
ance to the motion of the planks, and however small 
thu resistance might be, it would cause a diminution of 
the linear velocity of the planets The central attraction being 
unchanged, a diminution of the linear velocity of the earth 
1 SwGtUori Phyukaluche* Woerterbucb arttcW Mseiieusmu* 
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w ild cause an augmentation of it* angular velocity around 
tin sun Hie penol f revolution would take let* time and the 
lingth of the year would gradually decrease Observation 
pr ve» that this n not the case and the neceuary e inclusion is 
that there i» no resisting medium in (pace, which must be, there 
f re considered u perfectly sold 

1 here 11 no obja lion to lie made to this reasoning so long as 
we suppose the sun immovable in space, which was the gener 
ally accepted belief in Newton 1 time But wc kn iw at present 
that the sun, with all the planets, has a motion through 
space, and this knowledge changes the cenditnns cf the 
problem M may be demonstrated by what follows 
In the accompanying figure s is the sun in a certain point of its 
orbit in space k is the earth in a certain point of its rbit around 
the sun let the linear velocity of the *un in its orbit be v, and 
the linear velocity of the earth in its own orbit be t 
When the earth is on one side of the suns or!it, say in F 
then \ and r are opposite m direction and the alsalute vel city 
of the earth in space will be \ - r When the earth ts on the 
other side of the sun s jrbit say in c, then \ and r have the 
same direction, and the absolute velocity of the earth will he 
a +t 

Now it seems evident that we have here what may 1 e 
called a self acting regulati >n of the angular velocity of thi 
earth in its orbit around the sun lor the absolute lintar 
velocity of the earth is periodically accelerated and retarded 
and the mean velocity would remain exactly e nstant if the sun s 
orbit were a straight line 

Most probably the suns crlnt through sjnee will prove to be 
a curve If this is the case then the part of the cutn a orbit n 



the concave or outer side if the suns crbtt will lie vmewhat 
longer than the iiart on the convex or inner side 
If this be so, tnen the acceleration on the uutside part will le 
somewhat greater than the retardation on the inner side of the 
earth s orlat Thua the surplus velocity gained in each rev oluti ill 
around the sun, will compensate the k»s of linear velocity which 
the earth might suffer m its yearly orbit around the sun hy the 
resistance of a supposed medium in space 

It might, however be asked Why it is that this compcnsa 
lion is so exact as we find it to lie? for Laplace, in his well 
known work on the Systeme du monde ex) lams clearly 
that no 1 hange in the period of revolution if the earth ar und 
the sun has been observed 

But we may quite as well wonder why the temperature of our 
blood is nearly constant and the best answer to such questions 
it in the well known words Philosophy deics not ask what 
agrees, but what is 

The suns motion in space is a discovery with far reaching 
consequences for science in general, and if space be allowed a 
few other corollaries must follow upon it l 1 or the present it is 
better to limit research ti the single question as to whether 
we may admit the existence of a resisting medium in space 
The answer is that the disevvery of the suns motion in space 
allows us to settle this much disturbed quest 1 m in 1 positive 
sense 

This result has a particular v alue because it takes away the con 
tradiction between two tho nes which are both generally admitted 
The undulatory theory of light which was first enunciated by 
Huygens, supposes the existence of an elastic medium in space 
When it u demonstrated that the supposition of this medium 
is not incompatible with Newton s theory of central forces os 
applied to our planetary system, this must certainly be considered 
as a step in advance A He Bl 

Delft, Holland, July 5 
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THE INTI RNA1I0NAL CATALOGUE OF 
SCIENTIFIC PAPERS 

T Hf following report of the International Catalogue 
Committee was presented to the President and 
Council of tht Royal Society on July 5, and the recom 
mendations contained in it were approved 
At the first meeting of this Committee (F ebruaiy 8, 
1894k the Memorial to the President and Council (July 
1893) " hich led to the appointment of the Committee, and 
the Minute of Council of December 7, 1893, appoint 
ing the Committee, having been read, it was resolved to 
request the President tnd Council to authorise the 
Committee to enter directly into t ommumcation with 
societies institutions, &c, m this country and abroad, 
with reference to the preparation by international co 
operation of t omplete subject and authors catalogues of 
scientific literature 

Subsequently, a draft circular letter was prepared 
which on February 22, 1894 received the approval of 
the President and Council, who also authorised its issue 
This letter was sent to 207 societies and institutions 
selected fiom the exchange list of the Royal Society, and 
to t few others It wis also sent to the Directors of 1 
number of Observatories and of Government geological 
surveys to the Foreign Members of the Royal Society, 
as well as to those of the following Societies —Chemical, 
Geologic il Physical, Royal Astronomical Linnean, 
Royal Microscopic nl F ntomological Zoological Physio 
logic il and M incralogical and of the Anthropological 
Institute \ special letter was addressed to the Smith 
somin Institution 

More than t hundred lcplics to the letter have been 
leccived wvcril of these are reports of Committees 
specially appointed to consider the suggestions put 
forw ird hy the Royal Soc icty A list of answers received 
up to December 1894 with brief excirpts from the more 
suggcstiv e ivav issued to members of the C ommittee early 
m this year It should however be added that from 
some important institutions no answer has is yet been 
received 

It may he said at the outset that in no single case is 
any doubt expressed as to the extreme value of the work 
contemplated and that only two or three correspondents 

? uestion w hether it be possible to carry out such a work 
t is a great gritification to the Committee thit the 
matter h ts been taken up in a most cordial manner by the 
Smithsonian Institution the Secretary of which, in his 
reply refers to the desirability of a catalogue of the kind 

» stcd as lieing so obvious that the work commends 
at once The importance of having complete sub 
ject catalogues and not mere trinsenpts of titles, is also 
generally it.cognised 

Some bodies and individutls take the matter up very 
warmly and urge that steps be t iken forthwith to put the 
scheme into ution, this being especially true of the 
replies received from the United States , others, while 
giving a general approval, dwell upon the difficulties of 
carrying out the suggestions put forward , and others, 
again, ask for mote details before committing them 
selves to any answer which may seem to entail future 
responsibility, especially of a financial character 
Incidentally it may be pointed out as very noteworthy 
that over and over again reference is made to the great 
value of the Royal Society* “Catalogue of Scientific 
Papers 1 here is abundant evidence that considerable 

use is made of this on the continent of Europe And it is 
clear that a proposal to carry out a more comprehensive 
scheme initially under the direction of the Royal Society 
of London is likely to meet with general approval owing 
to the fact that the Society is credited with having 
already earned out the most comprehensive work of the 
kind yet attempted Indeed, the Academy of Natural 
| Sciences of Philadelphia, USA, directly advocates the 
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establishment of a central bureau under the Royal 
Society and several otheis more or less clearly imply 
that they would favour such a course 

Over tnd over again, it is stated that the production 
by international co operation of a catalogue such as is 
contemplated is not only desirable but practicable rhe 
Americans who as already stated ire the most enthu 
siastic supporters of the scheme especially dwell on the 
import ince of early action being t iken Prof Hovvditch 
of Harvard L mveratty in panic uhr, points out that if 
the Roy tl Society of I ondon wish to guide the enter 
prise it ought to announce its views and put forward a 
comprehensive scheme with the least possible del ly It 
maybe idded here that he tlso urges that in determining 
the scope of the catilogue i vciy wide interpretation 
should lie given to the woid Science 

No very precise information as to the best mode c f 
putting the scheme into opciation s to be gathered fiom 
the replies as i whole 

It is gcneially agreed that the enteipnse should be in 
international one Many think th it international fimnci tl 
suppoi t should ind would lie accorded to it but no me th d 
of seeming this is indicited otheis express the viev 
that the cost m vy be met by subs options from societies 
libraries be ok sellers and individuals without ( ovcininent 
ud and this s perhaps on the whole the prtvulng 
feeling among those who have discussed the matter frt m 
a financial point of v lew Hut in no case is any attempt 
made to foim any evict cstim itc of tilt cost 

A numbci of scientific bodies tnd institutions expitss 
themselves prepired to work in such a cause The 
Secretary of the Smithsoni in Institution suggests tint is 
the Institutnn receives ill the sends andindepc ndent 
works published in Amenco, a branch office might be 
established there end that it is not impossible that a sum 
of money might be g ven ycaily in aid The Royal 
Danish Academy is willing to render is much assist ince 
is possible It would charge in officul of one of the 
Danish chief 1 hi ancs in rc i c ipt of ill Danish publications 
with tht tiskof editing slips and would defray the i ost 
of this work Hie Soeidti dcs Viences of Helsingfors 
would furnish the ccntial office with information as t> 
the scientific woik done in Finland The Kongl \ctcn 
skaps Akidemie of Stockholm would organise l Coin 
mittee for Sweden 

As regaids language there appe ns to be more mam 
mity than could have been expected Over and over 
vgain the opinion is expressed thvt English should be 
the language ot the subject catalogue F requent 1 eference 
is made to the importance of quoting titles in the ongind 
language ilthougn some suggest that this should be done 
only in the case of those published in English F rench 
ot German end perhaps Italian 

Some foim of card catalogue appears to be generally 
favoured especially in America as the basis of the 
scheme the Committee of Harvard University whose 
reply is veiy full in particulai discuss this point in detail 

In an interview with the Committee in Maich last 
1 rof Vissiz spoke very warmly in favour of the scheme 
and of the support which it would meet with m the 
United States especially from libranes As others have 
done, he strongly urged that the co operation of book 
sellers and authors should be secured Prof Agassi* 
ilso expressed the view that the regular issue to libranes 
and scientific workers from the central office of eaids or 
slips which would affoid the material for the construction 
of card catalogues would form an important source of 
income at all events in his country 

From vanous sides it is urged that an International 
Congress should be held to discuss plans This is ad 
located as a first step in i reply received from the 
Rdnigl Gesellschaft der Wissenschaften m Gottingen a 
reply to which, not only as regard^ this point but also 
in respect to the whole matter the Cofnmittee attach very 
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great weight since it tnfiiodies in an official form views 
arrived at by the a idcmics of Vienna and Munich, and 
by the scientific secetus of Lripsic and Gottingen, who 
have considered the m itter in common I rof Agassiz 
strongly urged the 1 filing of a confcrenci md among 
others who share this vuw Dr Gill of the Cape Ob 
s*rvatory in his lctlei pirtieularly dwells on the great 
v aluc of such meet ngs as the means of seeming unanimity 
of wtion 

Such being the teno ir if the roirespondence your 
CommlUce are com in cd th it initial steps of a definite 
mture in furtherance of the scheme ought now to be 
taken 

Ihey accordingly request the I resident and Council 
to tike measures with tin view of calling together in 
July of next ye ir (1896) in Internation il Conference at 
which lepicscntitivcs of the sever il nitions tngiged in 
scientific work should 1 h invited to attend with the view 
of discussing and settl ng c diluted scheme fin the pro 
duction by international co opciation of complete authois 
ind subject c italogues of scientific literature 

London will probably be found the best place in which 
to hold such 1 conference It may be desirable to 
summon the iepiesc.nlilives of the different countues 
thiough their respective < ovemments md it will 
obviously be neeessiry thit 1 detailed scheme lie pre 
piled to serve as a basis for discussion u the con 
fcicncc Ihese ind othei points will lequire much 
t insiderition before any cetion at ill can be taken 
me inwhile it is desn iblc that 1 liegtnning should be 
made during the mtumn before the winter session of 
the Society I he Committee therefore recommend that 
the 1 resident ind t ounril should give the Committee 
(which neludes the President and officcis) executive 
poweis in order th it they may t ike in the name r f the 
Soc ety such steps as they may think desirable with the 
vie w of calling together the above mentioned conference 

6C/FNCJ" SCHOIARSHIPS AT LAMRRIDuE 
\\TITHIN the p 1st icademica! year an attempt has 
" been made by he college tutors at Cambridge 
in consultation with representatives fiom Oxford to come 
to an understanding as to the times at which examinations 
foi cntunre scholarships shall be held Iletdmastcrs 
have frequently complained of the interruption to school 
work caused by the present somewhat haphazard arrange 
ments and hav e suggested the grouping of colleges and 
other expedients in mitigation of the difficulty borne 
of the colleges notably Caius Jesus Christs and bm 
minuel Pembroke with Kings and Cl ire with Inmty 
Hall have agreed to group their examinations candidates 
entering for the combined examination being required to 
indicate the colleges in the order of their preference 
which they desire to jo n if successful The larger 
colleges 1 nnity and St Johns have for various reasons 
found it lmpnctnable to form such combin ittons but 
they have agreed at least to avoid clashing by fixing 
their examinations about a month apart Nine of the 
colleges offer scholarships and exhibitions for natural 
science the rest confining the competition to the old 
established subjects of classtcs-and mathematics In the 
ensuing academical yeai examinations in natural science 
for these twards will be held as follows at Tnmty 
November 5 at Ieterhouse (physical sciences only) 
November 19 at the group Cams, Jesus Christs 
Emmanuel- November 26 at the group—Pembroke, 
Kings—and also at St Johns College, December 3 
at Sidney, Sussex, December 13 at the group Clare 
Trinity Hall January 1 and at Downing, about March 17 
The value of the scholarships vanes from £8o to ^40 
a year, of the exhibitions from £50 to jfao They are 
usually tenable for thiee or four yean with a condition 
that by the end of the second year the scholar shall have 
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approved himself sufficiently in the college examinations 
Scholars an practically required to become candidates 
for honours in the natural sciences tripos, though the 
new mechanical sciences tripos will no doubt attract 
some The new Salamon scholarships at Cams are, 
indeed, specially intended for students of engineering 
It should he added that candidates for scholirsnips, who 
are not yet members of the university, must be under 
nineteen years of age , these is no restriction of age in 
respect of the science exhibitions Though only nine 
colleges specifically offer entrance scholarships in science* 
an examination of the awards to the first, second, and 
third year students shows that in many more good work 
in science, as tested by university or inter collegiate 
examinations, does not go unrecognised 1 he large body 
of medical students, now approaching five hundred in 
number, is distributed over all the colleges, and their 
presence has apparently brought home, even to the most 
conservative, the fact that intellectual ability, high minded 
devotion to study, and social energy are not confined 
to students of classics and mathematics alone Thus, 
though something remains to be done in certun quarters 
n the direction of placing science on an equal footing 
with the older subjects as a fit object of college recogm 
tion and reward, it must be owned that a great -ldvance 
has been made within the last ten years The natural 
sciences tripos now attracts a larger number of candidates 
than any other, and this notwithstanding that its standard 
has steadily been raised In the majority of the colleges, 
distinguished eminence in this tripos has been admitted 
as a qualification for a fellowship, and in not a few 
instances govemingbodies have felt the need of strengthen 
■ng themselves on the side of science, and have departed 
from Cambridge custom by selecting scientific members 
of other colleges for this honour 

The endowments for research, other than scholarships 
and fellowships, have in late years been substantially 
ncreased In addition to post graduate studentships at 
the larger colleges, such as the Hutchinson at St John’s 
(physical and natural science), the Coutts Trotter at 
Trinity (physics and physiology), the rank Smart at 
Cams (botany), the university has of late rectivcd a 
number of benefactions for the same purpose The 
Balfour studentship m animal morphology, worth Z200 
a year, the Harkness scholarship in geology ibout Z100, 
the Clerk Maxwell scholarship in physics about £185, 
the John Lucas Walker studentship in pathology £200 
to £300, the Isaac Newton studentships (three) in as 
tronomy £200, and the Arnold Gerstenberg studentship, 
for natural science students pursuing philosophical study, 
about ^55, are among these recent foundations They 
are expressly intended to foster advanced study and re 
search, and they have already produced excellent results 
The university still lacks the means of providing similar 
encouragements for higher work in chemistry, in anatomy 
and anthropology, in botany, in mineralogy, in physiology, 
in pharmacology, and in scientific engineering It is to 
be hoped that the line of generous benefactors is not yet 
extinct, and that some of these important subjects may 
ere long receive the benefit of their munificence The 
new scheme for the promotion of post graduate study 
and research, which nas received the approval of the 
senate, and now only awaits the assembling of Parliament 
for the sanction of the necessary statutes, will render 
such endowments opportune and fruitful 


SCALE LINFS ON THE LOGARITHMIC CHART 
HE advantages of logarithmic plotting for certain 
classes of work have for some time been recognised, 
and now that, thanks to Mr Human, logarithmically 
ruled paper can be obtained ready made, the facility of 
such plotting is greatly increased, so that there is all the 
more reason on this account why it should become more 
NO. 1342, VOL 52] 


common than it seems to be at present It may perhaps- 
be well to point out shortly what the nature and effect of 
logarithmic plotting is, and to contrast it with the more 
common method on square ruled paper Instead of 
paper ruled in equal squares, logarithmic paper is ruled 
first in a senes of large equal unit squares representing 
tenfold changes in the coordinates Thus two units 
represent too, three units 1000, and so on Similarly the 
squares arc broken up fractionally and unequally into 
a senes of vertical and homontal lines, whose distance 
from the left or lower side of the square is equal to the 
loganthms of the numbers 2, 3, 4, &c, and these are sub¬ 
divided again loganthraically just in the same way that 
a slide rule is subdivided In fact, if loganthmic paper 
is not available, loganthmic plotting can still be earned 
out fairly expeditiously by pneking off distances direct 
from a good slide rule I he meaning of lines drawn 
upon loganthmic paper is very different from that upon 
ordinary square ruled paper For instance, an inclined 
straight line ruled m the ordinary way represents the 
equation y ■■ n + Ar, whereas when loganthmic paper is 
emplo) ed the corresponding line gives y -■ <ur The 
consequence is that whenever two quantities are retated 
so that one vanes as any power, positive, negative, 
integral, or fractional of another, a straight line drawn 
in the proper position and inclination represents that 
relation, the power being equal to the tngonometncoi 
tangent of the angle of slope of the straight line If the 
relation that is to be represented is less simple, if the 
index changes gradually as either of the coordinates 
changes, so that a curve has to be employed, then the 
sue and shape of the curve represents the law in the 
abstract and the position of the curve on the sheet the 
actual numbers for the particular case and with the 
particular units a mere shift of the curve bodily upon 
the chart, as pointed out by Prof Osborne Reynolds long 
ago, being all that is necessary to adopt the same law to 
new circumstances or new units 

One very important feature of logarithmic plotting is 
the fact th it, not only is it practicable to include an 
enormous range (in Mr Human’s sheets of four by five 
squares of 10,000 and 100,000 m the two directions), but 
the proportionate accuracy is identical in all parts, if it 
is possible to draw or read to, say, 1 per cent in one part 
of a curve, the same figure is tree everywhere On the 
other hand in ordinary plotting the proportionate ac 
curacy of quantities near thcongin is very small, while at 
a great distance it becomes enormous In order to assist 
in the process of sliding any curve about on a loganthmic 
chart so as to represent particular cases, special loganth¬ 
mic scales may be ruled upon the sheet, having a suitable 
magnitude depending on the index which connects the 
result with the new vanable, or what I have called scale 
lines m ty be employed In illustrating the laws which 
connect the velocity and frequency of waves and npples. 
at the Royal Society soirde, I exhibited these lines, and 
showed how, in order to determine by inspection either the 
velocity or the frequency of waves and npples of any wave 
length on the surface of any liquid under any acceleration 
of gravity, a single curve and two scale lines are all that 
are needed As by their use the loganthmic chart is made 
even more comprehensive than it is at present, I feel that 
no apology is needed for making use of the columns of 
Nature to make them more widely known 
As is well known, the velocity of surface waves on a 
fluid depend both on gravity ana on kinematic capillanty 
or capillanty divided by density In the case of waves 
of large sire, capillanty is of practically no account, and the 
velocity depends only on the acceleration of gravity Since 
it depends on the square root of this acceleration, the line 
on the loganthmic chart that represents the velocity of 
waves of any sire travelling under the influence of gravity 
alone is straight, and slopes up so as to rise one square 
for every two that it moves to the right, its tangent is. 
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_ £ On the other hand since the velocity of waves scale Itne however is much simpler m t convenient 
travelling under the influence of capillarity alone is pro and less confusing In order to draw t find a point 
portional to the square root of the nave shortness or m either branch of the curve where the veloc ty reading 
reciprocal of the wave length, the line that represents on the vertical scale of the chart is equal to the value 
their velocity is straight also but slopes the other way of T/p for the left or of rftr the right branch If within 
and to the same extent Actually both causes are in the limits of the paper the branch Of the curve does not 
operation but except over a range of wave length of indicate a velocity of wh ch the value is T/p or g as the 
about 1 to 100 the one influence so largely predominates case may be take some wl ole power of 10 or A as a 
that the other is negligible In the diagram this is made factor Y or instance though 1 p - 81 is w th n the limits 
evident on the velocity curve which consists of two of the left branch ^ “ 981 1 s outside the p'ipcr on the 
straight branches joined by a curve which runs into right therefore find on the right branch e io - 98 11 
them and is rapidly indistinguishable from them The Now m order to find some other point on the scale line 
dotted continuation of the branches shows what would imagine that each of these quant ties is multiplied tenfold 
be the velocities under the influence of either cause The corresponding branch of each w 11 be raised vertically 
alone Where the two lines cross both gravity and ^10 or half a square Thene line so drawn will at some 
capillarity have equal influence and the two together point cut the vertical scale of the chart in a 1 ne of which the 



produce a minimum effect The actual curve may be 
planted anywhere on the chart but in the diagram it is so 
placed as to represent the facts with water for which I /p—81 
and with g — 981 1 If other liquids ire chosen then 
since the gravitational branch of the curve is unaffected 
the curve, as a whole must be made to slide along the 
gravity branch on the right until the left branch assumes 
its proper position Similarly to represent the effect of 
changes of g the curve must be made to slide along 
its capillarybranch on the left until the gravity branch 
on the right assumes its proper position The proper 
position in either case may be indicated by a special 
logarithmic scale ruled to half the scale adopted for the 
squares of the chart, and placed upon the chart with its 
length vertical and so that the branches of the curve 
cut each scale, one at 81 and the other at 981 1 The 
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value is ten times the real t\ or s one square higher up 
than the first po nt Mark th s point and jo n it to 
the first The result is a scale line having the property 
that wherever it s cut by the corresponding branch of 
the curve the reading on the chart g ves at once the 
value of T/p or of g as the case may be that is proper 
to the new position of the cur\e and conversely in 
order to fix the place of the curve for any value of 
T/p or of g it is merely necessary to find the desired values 
of these quantities on the scale lines and then to shift 
the curve until its two branches or its two branches pro 
duced if necessary pass through the points on the scale 
lines having the values sought If the effect of a 
variation of the constant upon the value indicated by 
the curve line is one of simple proportion the scale line 
will be vertical If its power is less than one t w 11 bo 
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Ik tween the verticil and the slope of the curve , if more 
tli in one, it will slope the other way, if it is negative the 
slope will be less tlnn that of the curve In order to apply 
1 „eneial rule to ill possible cases whete both the mats 
1 onnee ting i and i and the index connecting the result 
(l) with the v untion of the constant may have any 
1 dues whatevei, it is merely necessary to tind a poim a 
upon the inclined straight line representing y ■* ax , 
it which y is equal to a, or to that part of a which ma> 
issumt vinous v dues At any distance ibovc it rule a 
horiront il line \\ here the horizontal line cuts the inclined 
line, write the figure o, where it cuts the vertical through 
the point a wnte the figure +1 I hen complete i scvlc 
of equal p irts on the horizontal line extending to + so and 

jo lines drawn through the origin il point a and 
in> point g on this scale will be scale lines totrespond 
ing to the c tse where the result depends ujion the yth 
power of the const mt is well as upon the Ah power 
of i 

I he frequence curve placed upon the same chart has 
two hi inches inclined it tan" 1 I and tan" 1 - J, joined b> 
i curve such tint net only on the stiaight brinches, but 
at every point, the llgebraical difference of the tangent 
of its inclination ind that of the velocity curve foi the 
same valui of i the wave length is equal to unit) The 
left hind branch of the frequence curve supplies mothei 
e\ implc of the rule given above for chawing i scale line , 
foi, while its t mgenl is - 4, th it of the scale line is 3 

It is evident that the c urve m i) be conveniently drawn 
upon tricing pipei, winch mi) then be moved ibout, but 
ilwavs keeping the inclinations unchanged until the | 
hi inches pass through the desued points upon the scale 
lints lht numciieal lelitions foi the new constants 
1111) then be re ul at once 

l hive thought it best to explnn the method by the 
use of 1 eoncicte e\implc Of course it is not limited 
to the 1 isc of tipples ina waves, but may be applied very 
w idely 

Hy way of illustrating liow to change from one system 
of units to anotlm, l hive dnwn 1 pair of double ended 
mows in the middle of the chart, which show tht mag 
nitudc and direction of the movement of each of the 
cuived lines with its sti light dotted continuations, which 
will lx necessity in order to lead the results in inches 
instead of in centimetres I he one re! cling to velocities 
is inclined at 45, is both the velocity mil wive length 
•tie equally changed in the latio of 254 I, or 1 3937 
On the other h ind, the frequency being a mere nuinlxr 
is not effected, except m 90 fir as the wave length will 
be expressed by a different number Hence the dircc 
tion of sliding is here horizontal anil the same in amount 
as either component of the other 1 he sc ale lines must 
then be put in pu illel to their former directions, and 
tunning through points for which the vertical scale read 
ing has the numerical value of the const ini according to 
the system of units chosen C \ Hots 

\Note The numerical values represented by the ver 
tical and houzontal lines in each square m the diagram 
are 1, 1 5, 2, 2 5 3, 3 j, 4, 4 5, 5, 5 5. £ 6 5, 7, 7 5- 8, 9, 10 
rhe number of lines in the Human sheets is five times as 
great but thev ire drawn m three dcgiees of d irkness to 
distinguish them —C \ U ] 


NOTES 

A Khl&BsBMAllVK meeting of friends end admirers of the 
late Mr Huxley was held on Ihuraday afternoon, at the rooms 
of the Royal bociety, under the chairmanship of Lord Kelvin, 
P R S , to consider what steps should be taken to initiate a 
national memorial It was determined to call a general public 
meeting after the autumn recess, and, in the meantime, to form 
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a genual committee Sir John I ubbock (15 Lombard street) 
has consented to act as treasurer and Prof (• B Howes (Royal 
College of Science, South Kensington) as secretary to the pro 
v ixinnal committee 

Wi notice also, that it is proposed to establish a memorial to 
commemorate the connection of Huxley with the Channg Cross 
Hospital Medical School At a meeting held at the School on 
luesday, the following resolution waa passed —“That the 
memorial shall take the form of a Huxley scholarship and medal 
to be awarded annually at the Channg Cross Hospital Medical 
School, and that if funds permit an annual public lecture at the 
Channg Cross Medical School dealing with recent advances in 
scicnu, and thur bearing upon medicine shall be instituted ” 

Wl underslind that a large majonty of those bellows of the 
Roy il Society wh > have expressed an opmion on the matter, 
being in fti ur of retaining the present quarto form of the 
Vktltooph) 1/ ]> an mi turn , the President and Council have 
decided to retain that form As stated in a circular recently 
addressed to lellows, the President and Council, finding that 
the majority >f th ise expressing thur opinion were in favour of a 
royal octavo form for thL Emu Jttup, have decided to adopt that 
form the chinge will probably be made at tht beginning of 

Sevikvi new instuiies of generous gifts for the advance 
men! of scientific knowledge art reported in Siien t Mr Archi 
liakl, President of the Trustees of Syracuse LDiversity, has 
offered to 11 ne 1 f six suhsrriliers for funds to Imild a hall of 
science costing ibout £30,000 The l niversity has also been 
offered £2000 and .£20,000 towards a new medieul eolltge 
Another Ymencan institution which has benefited by Ihe 
epidemic < f geneiosity which has lately prevailed in tht United 
States is the |e hns Hopkins l mvusity, which lias recused from 
Mrs V\ ilhinix a sum of money sufficient to establish a lecture 
ship in geology in memory of the lalt Prof Cteorge II Williams 
Sir Yrthibeld (>ukie has been invited to bt first lecturer 

Thb sum >f £50,000 required for the New \mk Botanic 
Carden has been eontnbuted by twenty two donors Sub 
scnptions of £5000 were given by each of the following — 
Mr J P Mirgvn t olumlna College Mr Andrew Car 
negie, Mr C % andcrbilt, Mr J If Rockefeller Mr U O 
Mills, Judg. \ Brown Mr Wm b Dodge, Mr J A 
Serymser, ami Mr Wm C Schennerhom each gave £2000 
and there were eight subscribers of £1000 each The act 
of ineorjKiration required that this amount be collected for an 
endowment Ihe city must now ruse £100 000 by bond* for 
building purposes and provide 250 acres of land in Bronx Park 
This pait of the agreement will probably soon be corned out, so 
New York may look to possessing shortly a botanic garden of the 
first order Writing with reference to the prospect in Science of 
July 5, Prof (, I froodall, of Harvard University, remarks 
“ To Columbu College and the other educational institutions of 
New York and vicinity, this new appliance for instruction will 
mean indeed a great deal To all the citizens who are to 
take advantage of the opportunities for instruction which the 
garden will afford, Bronx Park will be a constant delight But 
far beyond these limits, wide at they are, the garden wilt exert 
a profound and beneficial influence Other cities will surely be 
stimulated by this noble movement and enrich their park systems 
with an educational aid of the greatest value bormerly botanic 
gardens, attached even in a remote manner to educational 
institutions, were largely used for the cultivation of medicinal 
plants, and for the reception of specie* from distant lands Of 
course, this use, although its importance is now relatively less 
than ever before, will still long continue to be a factor in the 
direction of activities But here and there new phases of plant 
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relation! are lieing displayed in the greater garden*, and with the 
moat gratifying results (>eographical questions are asked and 
answered by skilful grouping of species, and in the nr ost attractive 
way The bearing of climate on the ktructure, habit, and 
possibilities of plants u> made prominent in an interesting fashion 
The capabilities of useful plants and the extension of their range 
of usefulness comprise another phase of illustration which 
always sets visitors to thinking Beyond and, we may say 
above these questions, which are prttty stnctly utilitarian, there 
comes nowadays another class of illustritions which are of the 
highest educational value in a community, namely, the 
biological features which art invested with such important 
relations to all departments of intellectual activity ’ 

Wr regret to announce the death of Prof h lietjcn, for 
many years past Director of the Kechcnmstitut of the Berlin Ob 
senator), and editor of the Bt rimer 4\tronommhesJaktbuck 
also of Prof (« I W Sportr, of the Potsdam Observatory, 
well known amongst astronomers for his solar observations 

A si vtls to Doussingault was unveiled at the Paris 
Conservatoire dcs Arts et Metiers last week The trench 
Minister of \gnculture, who presided it the inauguration, 
pointed out how very largely Bvussingaull s work had benefited 
agriculture The funds for the erection of the monument w ere 
raised by public subscription, through a Committee of which M 
Schloesing was the president 

A 1 rvv diys ago thi Municipvl Council of Paris, ind 
the Ceneral C mnctl of the Seine, presented Dr 1 Roux, 
who ha* dev ited so milch attention to the anti toxic serum 
treatment of diphtheria, with two gold medals strutk in his 
honour M Pasteur was unable to lit [iresent on account of 
ill health, but he sent a letter m which he expressed his great 
gratification at the way in which the municipality were publicly 
expressing their appreciation of the work of his pupil and 
collaborator 

StR Wnmvf H Howm, k C 11 , hi* hecn elected a Cor 
icspondant of the Pans \cadeniy ol Sciences and Prof C >hn 
has been eleettd to succeed the late M trquts de Sap rta as 
Correspondant in the Section of Bvttny 

Thk death is announced of Dr Hermann Knoblauch, Presi 
dent of the kaiscrliche I eopoldmisch Carohmsche ■\kademie 
of Halle He died in the seventy sixth year of his ige on 
June 30th 

Dr Fahivn hKVNkitN, Professor of Mathematics in the 
Johns Hopkins l niversity, has resigned his position in order to 
take up editorial work on the Ballvuot Nev. t 

M Pa tit Sim sms has returned fr mi Turkish Armenia 
with large collection! of rare plants 

StR Livwariv 1 swson will distribute the prizes to the 
students of the Charing Cross Hospital Medical School this 
afternoon, at 4 o’clock Next Thursday evening, the distribu 
toon of prues to the students •of the Dental Hospital of Ixindon 
will be made by Sir \t illiara MacCormac, at a conversazione to 
be held in he Royal Institute Csllenes, Princes llall, 
Piccadilly 

Tub University of Chicago has decided to add Terrestrial 
Physics to the subjects taught in the Physical Department under 
Pro t Michclson, sxys the 4meri an Meteorological Journal 
Dr L A Bauer has just commenced courses in terrestrial 
magnetism, thermodynamics of the atmosphere, and dynamic 
meteorology This step marks a new era t in the development of 
the study of meteorology in the United States 
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Proi F Omori, of the Seismological Institute f Tokio.con 
tributes an interesting papier on the velocity of earthquake waves to 
the BolUthno of the new Italian Setstnologtral Six lety (vol 1 , 
1895, pp 52-60) The chict value of Ins investtgati in lies in the 
fact that the distances traversed are generally short and the times 
exceedingly accurate so th it we thus obtain some idea of the 
surface velocity m the neighlxvurhood of the epicentre The 
mean velocity for twenty live earthquakes (1891 94) u found 
to be 1 04 km per sec ind I rof Omori als 1 sh ivvs that for 
earthquakes originating in the same region, the vel uty is prae 
tie illy constant, whatever lie the intensity of the mitul disturb 
ance or the distance of iht place of observation frvm the centre 
Tits pnres and medals f the Parts Soeiete U 1 ncouragement 
have just been awarded Thepn/t of twelve th msand frincs 
(Z480), awarded every six yurs to the authr r of the m >st use 
ful discovery to I renrh industry, has been given tv Prof 
I tppmann, for his method f photographing col mrs Among 
the other awards we notue the following I nre of aooo frvncs 
IvM 1 Osmond for his w irks on the mieioseopn tnvlyxis o| 
steel, of which an account is given in the May hull tin ot the 
Society, 500 francs tv M trarfon for his vv rk on In 

lhatique Uu teintuner 1000 francs to M Ch Tellier 500 
to M Lacrotv, 500 to M Maignen, and 500 to M Schlum 
bergtr, for the purification of p liable waters, 500 francs each 
to M I artigue and M koux for their mv estigatii ns in on 
nection with the electrical installations, 1000 from s t • M 
( uerner, 500 francs to M Allard and $00 frvncs t > M Martin 
for their agricultural studies I he grand geld medal awarded 
every six years for works which have exercised the gaatest 
influence upon the progress ot I reneh industry during the pre 
eceding six years, has betn given to the C mute It 1 \fnque 
fnn^nisc for their great xerviees to \fncan col mivativn 

Thi current number vf the Annales th flmtitut Pa tear 
contains an oflitial account vf the antirabic inoeulati ns earned 
out at the Pasteur Institute in l*ans dunng the past yeai Prom 
this it apiitars that 1387 persons were treated, ut f which 
stven died subsequently On comparing the stilistits for list 
year with those tomptltd for 1803 we find that ilthough the 
total numlier vf adimssi >ns fell shvrl last yeir I y 261 of the 
figure reached in the previ >us year yet Fngland s < intril utton 
in the shajie of pitirnts rose fr mi 23 in 1893 lo * s many as 12S 
in 1894 Th* 1 ' ,n spite of the broadcast cireulati n f a vast 

amount of sentimental opposition to the carry mg out of I asteurs 
antirabic treatment in this 1 ounlry we appear t > lie developing 
an increasing desire to avail eurselves of the lieiiehls to be 
derived from its use across the Channel ' In all 226 f rcigners 
were treated in the Institute 1 ist year, Spun ind lirieee each 
sending 26, Belgium 16, Turkey, 7 kussia ini 1 gypl, 1 
each, and Holland, 2 whilst under the heading Indcs 
Anglaises we find 19 as e vnipired with 14 last year 
In connection with the questions lately raised is l therelitiin 
of spectra to molecular structure 11 is interesting to recall a pa[x.r 
by Prof I der and and >lr \ ilenla, communicated to the\ tenm 
Academy a year ago Mr J b Vmei summarises the paper in 
the May istropkysual Journal as-follows ‘The paper dcils 
with the diflerent spectra of mercury Obseriations on the are 
and spark spectra and on the ordinary (,eissler tube discharge 
showed that all three were alike, the most prominent lines in 
one spectrum being also the most prominent in the others But 
two entirely new spectr 1 were discovered. If mercury lapiur 
is distilling at a low pressure through a capillary tulie, and if a 
spark be paaied through it, spectra are observed which are quite 
distinct from the ordinary one If there is a large numlier of 
Leyden yars in circuit, the spectrum consists < f un immense 
nbmber of fine, sharp lines , hut if there are no jars in circuit, 
the spectrum is entirely changed , it becomes a senes of bands- 
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whose idgcs are towards the red One spectrum is just as 
com| lile os the other, neither one being a development of the 
other I he bend spectrum corresponds to a trifle lower tem 
peraturi than the new line spectrum j but it is difficult to see 
h jw complexity of molecular structure can account for the dif 
fere nee between the two spectra in the case of mercury, whose 
vapour is monatomic This has, of coarse, a most important 
bearing on the theory of bond and line spectra, and seems to 
decide definitely against some of the present ideas concerning 

The current number of Wudemaiuts Auuaieu contains a 
paper by Herr J T Myers on the influence of gases dissolved 
in the electrolyte ofasilver \oltameteron the weight of deposited 
silver The author finds, as has previously been shown by 
Schuster and Crossley that if the same current is sent through 
two v diameters contsining neutral solutions of silver nitrate of 
the same strength and at the same temperature one voltameter 
being in 1 vacuum ind the bther in atr, then the weight of the 
silver deposited in the sieuum voltameter is for a solution 
containing from 20 to 40 per cent of silver nitrate, abjut o 1 
per cent greater than that of the silver deposited in the other 
voltameter 1 or a 5 per cent solution, the difference is some 
what smaller If the soluti in is saturated with carbon dioxide 
ithe deposit is about o 05s per cent lighter than when the 
solution is saturated with air With mtrogLn, however the 
deposit is about 005 per cent heavier than with air Ihe 
electrical resistance < f a 5 per cent volution saturated with air 
u practically the same os that of the same solution in a vacuum 
With 1 current if more than O 25 ampere, it is found that in 
vacuum an evolution of gas tsV.es place at the anode The 
author has also examined the grey deposit which is formed on 
the anode and finds that it c insists of pure silver oxide 

Thu results if some ol servations on declination made by M 
■Ch Iagrmgc, which if unaffected by some unsuspected error, 
are most unexpected are given in a recent number of the 
Compiti rtudus (June 17, 1895) During the last three years the 
author has been making ibservations of declination at the Uccle 
Observatory at Brussels, using for this purpose magnets having 
very different magnetic moments fie finds that systematic 
differences occur in the v dues obtained, but what is most 
astonishing is that diminution within certain limits, of the 
magnetic moment of the magnet causes an amplification of the 
observed changes in declination In one set of observations, 
lasting for six months one of the magnets consisted of the 
almost astatic magnetic system taken from a galvanometer 
By comparing the readings obtained with this system of magnets 
with those obtained on the self registering magnetometers, it 
was found that the amplitude of the movements of the galva 
nometer needle was from fifteen to twenty five times as great 
as that of the magnetometer needle Another set of observations 
have been made with a large steel magnet, only feebly 
magnetised however, so that its magnetic moment was onlj 
about ^ of that of the magnet of the magnetograph This 
magnet was suspended by a line platinum wire, and here again 
the amplitude of movement of the feebly magnetised bar was 
greater than that of the more strongly magnetised one 

Wr have received Bulltttni Nos 119-134 of the Michigan 
Agricultural Lxpenment Station, dcahng with a variety of subjects 
of horticultural interest With regard to the troublesome 
disease of tomato rot, which is often the cause of senous loss, it 
is stated that spraying with Bordeaux mixture is efficacious 
Last season, when the tomatoes had grown to the size of 
hickory nuts, the plants were given a thorough spraying, and 
three weeks later the application was repeated Very little rot 
was noticed on the sprayed plants, whilst on those which were 
purposely left unspnyid many diseased fruits were to be seen 
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Ttk the mmrnary of results of experiments with potatoes, it is 
said that potatoes deteriorate rapidly tinder ordinary cultivation, 
and it a necessary to frequently change seM in order to keep 
them in their pristine purity end excellence We need go no 
farther than Ireland, with 1U worn out variety of the Champion 
potato, for a case m point As a treatment for apple scab 
{FtuuMtum dtndntuum, Fckl )itis recommended to thoroughly 
spray the trees before growth begins in spring, with coppsr 
sulphate solution Thu should be followed with an application 
of Bordeaux mixture as soon as the blossoms have fallen In a 
wet season two or three more dressings will be necessary to pro 
duce the best remits The addition of Pans green to the second 
and third applications will keep the codim moth snd the canker 
worm in cheek A caution is given never to spray with 
anemtes when fruit trees are in bloom, or the bees will be 
killed 

An attempt at s partial restoration of the geography of the 
world in Cretaceous times is made by Dr I 1 Kossmat, of 
Vienna, in the May number of the A*tonL of the Indian 
Geological Survey He recognises the broad distinction of 
Atlantic and Pacific faunal provinces in Cretaceous times, a dis 
tmction very marked in the northern hemisphere, but disappear 
ing to the south of the then existing Indo African continent 
The Cretaceous beds of Southern India form the clearest link 
between the two, combining in their fauna the typical Pacific 
formi with others characteristic of Central Europe Their con 
nection with the latter area was a roundabout one, through 
Natal, Angola, and the Atlantic, by which they are also linked 
to the Cenomanian and Daruan deposits of Brazil The fauna 
of Northern India u quite dutinct, and must be regarded as 
inhabiting the easterly termination of the Mediterranean pro 
vince, one which was an almost isolated area though to the 
westward, in the Gosau beds and those of Southern France, we 
can see evidence of s connection with the Atlantic Further 
west a similar fauna is found in the Antilles, and extends even 
into the Pacific region m Peru The fauna of North America 
shows close affinities with that of Europe, and less marked 
relations to that of Southern Indue, while it stands sharply con 
treated with that of the Pacific side of the continent The 
upper Cretaceous beds of Atlantic facie* are found, however, 
to extend into British Columbia and Queen Charlottes 
Islands, and there rest upon lower Cretaceous beds of Pacific 
facies Die American continent must thus have existed as two 
great insular masses forming a harrier between the two great 
marine provinces broken across by two arms of the sea The 
author purposes constructing a chart to embody these con 
elusions 

Thai quite a considerable number of bacteria exist which 
will only grow at such high temperatures as lie between 50° and 
JfO° C , was first shown by Globtg , bat his investigations only 
succeeded m demonstrating them in the superficial layers of soil 
Now, however we know that such bacteria ore to be found in 
nver water and mud, in faces, and at considerable depths in the 
•oil Quite recently Dr Lydia Kabtnowitsch has made ex 
tensive researches m Dr R Koch s laboratory on these *0 
called thermophilic bacteria, and their distribution appears to 
ba much wider than was at first supposed Thus Dr Rabtno 
witseh has found them abundantly present in surface soil col 
lected from various parts of Berlin and other places in Germany, 
they were also discovered in freshly fallen snow, indicating their 
probable presence in the sir, and huge numbers were obtained 
from nver Spree water, although they were not found in the 
Berlin water supply, they ware also isolated from excre- 
menutwas matter derived from horses, cows, goats, dogs, 
rabbits, ducks, parrots, some fish snd other cold-blooded 
animals, such as the frog and python Tbest bacteria are also 
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p res ent in luge number* In the mouth and all along the rates 
ttaftl tract of man Cow** milk contains them, and they are 
oot destroyed even when the latter is vigorously boiled The 
meet -favourable temperature for the growth of these thermophilic 
bacilU lies between 60* and 70* C , but they may be induced to 
grow also between 34" and 44* C It would be interesting to 
lekm what part is plapsA by thine bacteria in nature, and it is to 
behoped that Dr Rabmowitsch will continue these investigations, 
and instruct u* as to these function* of thermophilic bactena 
Da J Hann has sent us a copy of his paper on the condi 
trail of atmospheric electricity on the summit of the Sonnbltck 
mountain, deduced from the records of an improved registering 
hair hygrometer by Richard, which had been adjusted and tested 
at the Central Meteorological Office in Vienna The discussion 
is one of much importance, and the subject is treated by Dr 
Hann in a very thorough manner, but the space at our disposal 
will only allow us to notice briefly some of the general results 
The yearly range of relative humidity on the mountain is the re 
-vene of what it is over the plains, the minimum, or greatest dry 
ness, occurs in winter and the maximum in spring and summer 
This much was known from observations at Alpine stations but at 
these the uncertainty of the behaviour of the hygrometers in low 
temperatures made the results doubtful Temperature and \ a pour 
pressure on theSonnblick run m nearly parallel curves, each degree 
•of difference of temperature corresponds to a change of tension of 
vapour in the same direction With regard to the daily range, it is 
found that m all, except the three winter months, there is low 
relative humidity in the morning and a great humidity during the 
evening and night In winter, however, the case is sery dif 
ferent, from about 6h p m to 7h a m the relative humidity 
remains below the mean, and from 9h in to Jh pm it is 
above the mean The daily range of absolute humidity (vapour 
tension) is nearly the same in all seasons of the year, the 
minimum occurs tarty in the morning, and the maximum m the 
afternoon The most remarkable feature in the daily range of 
relative humidity is that on very clear and warm days, long before 
the rise of the sun has any effect, the humidity falls below the 
mean value on the Sonnblick, and by about 6h in the morning, it 
has fallen nearly 7 per cent below the daily mean Thu important 
fact seems to show that the relative dryness of the forenoon on 
mountains is due to a descending movement of the atmosphere 
■caused by the winds blowing from the mountains to the sallejs 
•during night time, and thus cooling the sides of the mountains 
Th* July Journal of the Chemical Society contains the paper 
•on “ Helium, a Constituent of certain Minerals,” by Prof W 
Ramsay, Dr J Norman Collie, and Mr M Travers read 
before the Society at the last meeting There are also fifteen 
other papers read before the Society, and 138 pages of abstracts 
of c hemic al papers published in other journals 

With the current number, the Mtdtcal Magannt enters upon 
its fourth year of issue The magazine is always readable not 
only by members of the medical profession, but by the Uuty, and 
the paper* which it publishes on medical history and literature arc 
invariably of general, as w*U as technical, interest We notice 
among the articles in the number before us, one on “ Mountain 
Sickness,” by Dr H Kronecker, and another on “ Immunity, 
by Dr J G Sinclair Coghill 

Undxx the title Bcitrdge utr wuscnschmftluhen Botansk a new 
contribution to general botanical literature is announced, to be 
odited by Dr M FUnfatUck, and published by Nigele, of 
Stuttgart The first number, which is already published, con 
tarns papers on the physiology of woody plants, by Lutz, on 
the action of “ Bordeaux bruhe” and its constituent* on Spiro 
tpra longatn and on the uredespore* of Tncanta co ronate 1 and 
<m the oily excretions of calcareous lichens, by the editor 
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Thf report for 1894 of the American Museum of Natural 
History shows that a number of valuable specimens were added 
to the collections last year The new wing, for the building 
and equipment of which 550,000 dollars (/'no 000) were voted 
in 1893 and 1894, is approaching completion, and it expected 
to be opened to the public in the autumn Since the prepare 
tion of the report, the I egislature has given power to the 
authorities of New \ork City to appropriate £100,000 for a 
further enlargement of the museum, and for an increased grant 
of /4000 annually, for maintenance. The erection and equip* 
ment of another wing to the museum will provide the facilities 
for carrying out the plans of the Trustees for the establishment 
of a great department of Anthropology 

The report of the Trustees of the South Afrtean Museum, fo r 
the year 1894, has been received As the staff of the museum 
does not indude collectors it is gratifying to learn that nearly 
seven thousand specimens were presented by private collectors 
during last year That the museum is appreciated is evidenced 
by the fact that the number of visitors in 1894 was nearly 
twenty six thousand The Curator, Mr R Tnmen, has com 
pleled the manuscript of descriptions of new Lepidoptcre from 
Msshunaland, which will be published at the beginning of the 
year He has also begun the incorporation of the tropical 
\fncan insects of this order in the South African collection, 
ado| ling the 16 0 of latitude S as the South African limit The 
staff has been increased by the appointment of Dr G S 
Curst irphine as assistint in (he department of geology and 
mineralogy A report by him, on the existing collection of that 
department as at present exhibited is appended to the report 
if the Trustees 

Thf additions to the Zoological Society's Gardens during the 
past week include a Campbell) Monkey (Ccnoptthecus campbelh) 
from West Africa, presented by Miss C Thompson, a Yellow 
billed Sheathbill (C kionu tUba), captured at sea, presented by 
Captain Plunket, four Common Chameleon* (Chamaloon vul 
gartt) from Egypt presented by Mr J C Mitchell, a Sharp 
nosed Crocodile (Crocodtlus a atm) from Columbia, presented 
by Mr James G Green a Riyal Python (Python rsgtus) from 
West \fhca presented by Colonel Frederick Cardew, an 
Alexandra Ifarrakeet (Polytchs alcxandra) from Australia, 
six Grey F rancolins (I'rattcohnuspontuenanns) from Mombassa, 
a Black Tortoise (Testudo carbonana) from South America, 
deposited, hve Fennec Foxes (Cants urdo), two Vanegated 
Jackals (Cams larugatus), twi I ibyan Zonllas (letonyx 
lybt 1) two Egyptian Cats (rein chans), three Dorcas Gazelles 
(GaMla Dorcas), four White Pelicans (Ptlaanus onocrotahu), 
s Grey Monitor (Varantn grutus), from Cairo, received in 
exchange, a Wapiti Deer (Cervfu canadensis), two Short 
headed Phalangers (Pchdeus brtvncps) bom m the Gardens 

OUR ASTRONOMICAL COLUMN 

Thf Nfw Madras Obsbrvaiory —Prof Mtchic Smith, 
the successor of Mr Pogson at Madras, has lately made known 
a few particular* relating to the new Solar Physics Ob 
servatory which is to be erected m India The funds have 
been voted by the Indian Government, and the site selected is 
in the Pa lam Hills at Kodaikanal, 300 miles south of Madras 
The daily work of photographing the sun, which 1* now earned 
on for the Solar Physics Committee at Dehre Dftn by the 
officers of the Indian Trigonometrical Survey, will form part of 
the routine work of the new observatory It is also proposed to 
undertake a systematic spectroscopic examination of the sun, but 
the details of this portion of the programme have not yet been 

finally determined upon The climate of Kodaikar-'-*- 

be almost all that can be desired for astronomic) 

The mean daily temperature vanes from 54* 1 C 11 
to 6a* a C m May, while tbe rainfall is about 47} inches From 
March to December in the year m which observations were 



2 ;8 


NATURE [July i8 , 1895 


specially made, the bright sunshine amounted to 1634 hours, 
the morning u usually bright until about eleven o clock, then 
1 louds come up and ci ntinue until about four o clock , by nx 
o clock the iky is generally cloudless t xcept during the north 
east monsoon, a nigh* which is wholly cloudy is almost unknown 
Under these highly advantageous conditions, there is every 
prospect that the establishment of this observatory will result in 
a great gam to astronomy, especially in the department of solar 
physics 

Star Caiaicm t is An admirable rlsvutl of the history of 
star cataloguing from the pen of Mdlle Xlumpke the gifted 
directress of the But ran des Misurts of the l’ans Observatory, 
appears in the current number of the Bulletin of the Astro 
nomical Society oi hranee hrorn an instrumental point of view 
three great epochs may be recognised, each marked by some tin 
portant discovery The first epoch is that in which the line of 
vision is defined by hollow cylinders or liv an alidade, and 
extends from the time of Hipparchus to that of Ilevehus, it 
comprises the catalogues of Hipparchus, Ptolemy, l lugh Beigh, 
and Tycho Brahe The catalogue of Hevtlius, though drawn 
up from oliscrvations with the naked eye, marks a transition 
period, as he look advantage of the application of the pendulum 
to the regulation of docks 

The second epoch is marked by the application of the tele 
seope for accurate sighting of tht heavenly lx dies, and the 
employment of the sidereal clock This period c< mmtnted with 
hlamsteed, and extends even to the present time In the third 
epoch the photographic plate replaees the eye Inthusiasm for 
Ibis method of cataloguing the stars commenced with the fine 
results obtained by the Ilenrys, tmt it should not hefergotten 
that as far liark as 1865, Rutherford obtained photographs of 
otars down tn the ninth magnitude, and that he clearly foresaw 
the advantages to be derived from the photographic method 
All the world knows now that a great photographic chart of the I 
heavens, initiated by the late Admiral Mouchc/ is in course of 
construction, eighteen observatories participating in the gigantic 
undertaking Mdlle Rlumpke estimates that this mtemation tl I 
catalogue will contain upwards of three millions of stars 

The photographic method however, does not yet nppear to 1 
be without imperfections as the impressions on the negatives are ! 
not certainly permanent In a communication to the editor of 1 
the Oisenatot) Ur Isaac Roberts gives some figures relating to 
the disappearance of the smaller images in the course of years 
in one negative no less than 130 out of 364 star images had dig ' 
appeared in nine and a quarter years Hence it is important that 
as short a time as possible should elapse between the taking of a 
photograph and its rcducticn, or, lielltr still, its manifnldmg by 
some carhon process 


THE l'LAU OB A BOON A MONO rHl 
FLhMTNTS 

'T'Hh position of argon 111 a classification of the elements 
'*■ depending on atomic weights has been recently defined liy 
C J Reed (Journal of the I rankttn Institute July) The 
elements are assigned positions on a plane determined liy 
ala line proportional to their atomic weights and ordmales 
proportional to their valency Oxygen is assumed tn have an 
electronegative valency a and the valency of other elements is 
referred to this as standard, electro positive valency is 
measured upwards, electro negative downwards from tht zero 
axia Under these conditions most of the elements fall on a 
peculiar senes of double, equt distant, parallel straight lines, 
connecting elements in order of their atomic weights and 
separated alternately by distances corresponding to one and 
sixteen units of atomic weight respectively 

If the plane be now folded into a cylinder with asu, parallel to 
the abscissa: ind a circumference of eight units of valency, it is 
found that the upper and lower parts of the connecting lines 
coincide, the whole of these lines then form a parallel pair of 
spirals on the surface of the cylinder, and valency in angular 
measure becomes direi ily proportional to atomic weight 
The regularity with whuh the elements of lower atomic weight 
'all alternately on each of the parallel spirals is very striking, but 
this regularity is not maintained among elements of high atomic 
weight, notable deviations occurring with most of the elements 
of which the atomic weight ranges from too to 130 Ihe axis 
erf atomic wet^jm represents the valency + o or + 8 and is cut 
by the double spiral in fiflcen points There should then be a 
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group of fifteen elements having a valency of zero or eight, and 
tneir atomic weights should be, respectively, 4, 30, 36, ja, 68 , 
84, too, 116, 132, 148, 164, 180, 196, 212, and 228 All the 
known elements appear to be grouped together on certain regiaM- 
of the surface of the cylinder, other parts remaining comparatively 
bare 1 he only member* of this family to he expected to occur 
in terrestrial matter will be those in the inhabited regions of the 
cylinder surface The hypothetical elements having atomic 
weights ao, 36 84 and 132 are the most necessary from this 
point of view 

4 seems rc-isnnable to suppose from the peculiar position of 
these elements on the liorder line txtwecn electro negative and 
electro positive valencies, that they should be more strongly 
electro negative than the corresponding members of the sulphur 
group, and should nevertheless be without valency (or octads) 
They should, in general, be more volatile than the corresponding 
memlitrs ot the sulphur group Ax electro negative valency 
diminishes in any group with increase of atomic weight, the 
dement 196, if it exists cannot be expected to be electro 
negative Ihis element should lie a vulatdc metal, heavier and 
scarcer than g >ld, ind capable of easier reduction to the metallic 
slvte , it should be callable of forming an ovide K0 4 or a salt 
KjROt The volatile metal osmium agrees with the require 
mc»ts of this element very closely Similarly, ruthenium may 
possibly be the element 100. 

binally argon falls naturally into the place of element 20, and 
possesses so fir as is known, the properties to lie expected of 
this element in position 20 in the new group Argon and 
element 36 shruld he comparatively abundant 111 nature, while 
84 and t)2sh>uld le scarce but not more rate than selenium 
and tellurium 

On Mr Keeds system, argon should lie element Jfi if it lie 
monatomie as n>w believed and not 20 as he assumes the 
actual atomii weight found 39 9 would then indicate the 
possibility of the presence in argon of some small quantity of 
element 84 or element 132 It is remarkable also that, if 
helium has the at nne weight 4, it falls naturally in this group, 
and tbit its at >1 nr weight deduced from the observed density is 
somewhat greater than this nunvher If this difference should 
lie due to the prtxencc of some small quantity of element 84, 
then the spulKsi >] 1C evidence leading to the 1 inclusion that 
irgon and helium omtain a common constituent would lx. 
explain-al 


POLKJ I OOP HP R S OI INI ( Nil hi) 

SIATh S 

TN hull, tin \ j of the U S Deptutmint of Agriculture, 
1 Mr \ernon Buley gives an account of the habits and life 
history of the locket (>ophers of the l mted States, which 
contains a number if interesting facts and observant ns derived 
from various wunes These curious little rodents bit under 
ground in burrows which they tunnel in the s ill When work 
mg their way through the earth, they use the upper inusors ax 
a pith to l«x sen the ground, while the fore feet are armed with 
strong curved tl iws for digging When a suflfii lent quantity of 
soil has accumulated behind an animal, he turns in the burrow 
and pushes it out in front until an opening in the tunnel is 
reached the earth is here discharged, md forms a hillock 
similar to the hills thrown up by moles Gopher burrow* are 
extended and added to year by ytar, and the course is marked 
by the hills of soil brought up to the surface Gophers do not 
hibernate, ax has been commonly supposed but work steadily 
throughout the winter They do a great deal of good in mixing 
tbe sen), and in this way are probably most useful on poor or 
uncultivated ground But, on the other hand, in agricultural 
districts the animals are highly injurious, they devour potatoes 
and other tubers and roots m large quantities, a* well as com, 
wheat, and other farm crops, and they destroy great number* 
of fruit tree* liy gnawing off the roots Gopher burrows alto 
often do a great deal of damage in meadows or on tbe banks of 
artificial water courses bo great is the harm done by Gopher*, 
that m many districts bounties have been offered for their cap 
ture One of the mast striking features of Pocket Gophers » 
their possession of cheek pooches opening outside the mouth 
It is commonly supposed that these pouches are used for carry* 
ing earth out of the burrows, but Mr Bailey’s investigations 
lead him unhcutalingty to the conclusion that this new is 
erroneous, they are used only for carrying food—pieces of 
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potato and routs, leaver Ac —to bt eaten at case in the 
seclusion of the animals' burrows, or to be stored up for use in 
the winter The food is passed into the pouches by the fore 
feet, and the animals empty their pockets by pressing the sides 
of the head with the fore feet from behind forwards, so that the 
contents fall out in front of them In disposition Gophers arc 
very fierce , and on the nre occasions on which they wander 
from their holes, frequently attack passers by without an) pro 
vocation They arc not very prolific animals, as is commonly 
stated, for only one litter of two or three young is produced in 
a sear, but, although their rate of increase is slow, their modi 
of life protects them from many enemies which attack squirrels, 
mice, and many other rodents The Pocket Gophers of the 
Lmtcd States belong to three genert 6»»«, Cmtogromy 
and Tkomomys Mr Bailey gives two charts illustrating 
the distribution of these different genera and their constituent 
S| idles 


COl OUR PHOIOGRAPHY 
A N important paper on the theor) of colour phot leriphy is 
contributed to No 6of Wudtmann i Aunalen, b> llerrOtto 
Wiener The paper deals with the methods of attacking this 
1 rcbleni which ire bisect not upon the photography of the dif 
ferent constituents of coloured light and their subsequent re 
c ignition—like Mr Ivess heliochrom) and similar pr a esses 
hut upon the direct productu n of < t lour by the influence 
of light upon certain chemical sulistances The mist recent 
and in a way the most successful of these methods is th it due 
tt I ippmann wd the question raised by Herr Wiener is whether 
the ltd processes invented by Beequerel, Seelieck and Poitcvin 
aie Imscd u|»n interference colours like Lippmann s, or U|xm 
‘ hod) colours t e colours produced by partial alicorpti in c f 
the incident light That Lippmann s colours arc due to inter 
fertnee may lie very simply proved by breathing upon a plate 
with a ph )ti(graph of the spectrum, when the colours quickly 
wander towards the violet end this result being due to in in 
crease m the distance lietwtin the nodal layers This expert 
mint cannot he applied to a spectrum photographed by 
Beequerel s method But llrrr Wiener succeeded, by a simple 
and ingenious contrivance, altering the path of the rays through 
the coloured film by placing a rectangular prism on the plate, 
with its hyjiothetiusesurface in <onta< t with the spectrum This 
experiment had the startling result thit that part of the sjicctrum 
covered by the pnsni appeared strongly displaced towards the 
led Hence /tnker s the >ry of Beequerel s process, enunciated 
m 1868, which escribed the colours l i interference is substan 
tiated Instead of Beequerel s homogeneous sheet of silver 
chloride containing subchlonde, Seebeck used the powder and 
l’oittvin mounted the salt on paper In these two pr<x<sses the 
efTect described is not observed Hence these colours are body 
colours in these two eases The production of these body colours 
is a very mysterious process, but the author hopes thtl here will 
eventually be found a satisfactory solution of the problem To 
account for the production of these colours he advances a remark 
ihle theory which has a well known analogy in comparative 
physi jlogy Given a collection of compounds of silver chloride 
and subchlonde of indefinite proportions suih as those which 
Mr Carey Lea calls fry the collective mme of “ photochlondc, ’ 
we must suppose according to the modern kinetic theories that 
they are undergoing a rapid senes of successive modifications 
M hen the reel combination happens to he exposed to red light, it 
reflects it without absorption, and w ill therefore no longer tic 
tflected or changed by it Similarly fur the other cases This 
is another process of “ adaptation * The author desenbes some 
experiments which prove thjt this is the true explanation, and 
points out the importance oftnis view, not only for colour photo 
griphy, but for tne production of eoloursm the animal world 


THE SLATE MINES OF MERIONETHSHIRE ‘ 
AN official Blue Book drawn up by a Departmental Committee 
" rv appointed by Mr Asquith, and referring to the dangers of 
slate quarrying in Merionethshire, has recently appeared After 
a brief account of the mode of occurrence, the method of getting 
the slate by true mining operations is described, and the principal 
1 Report of the Departmental Committee upon Menonelhuhife Stale Mme* 
»ith Appcndic j Presented to both Houses e mufumem by u mmand of 
Her Majesty 189$ 
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causes of accidents ire enumerated and expluncd Judging by 
the statistics of the list nineteen yean, the underground worker 
in Merionethshire is e\| ised to greater risks th-ui the average 
collier some 40 per cent of the deaths are caused by falls of 
rock, a feet which causes n 1 surprise when one considers the 
conditions under which the slate getters carry on their daily work 
in huge chambers, 1I1 roofs and side* 01 which cannot be 
examined without rigging up lofty laddtra 

‘Vn interesting table >f death rates shows that the Merioneth 
shire slate quarry men are lietter oft as regards the safety of their 
occupation than many 1 ther classes of workmen, such as navvies, 
railway sen ants, and sailors 

The medical evidence especially that of Dr Richard Jones, 
is very complete, and we Icim that some of the ills of the 
Merionethshire quarrymen are practically of their own making 
Judging by the report anl the evidence upon which it is based, 
the men are not cleanly 111 their ways, and if their sober habits 
lead them to rum their digestions by stewed tea, it becomes a 
questi in w hether their sj called, but incomplete, temperance is 
an unmtxed benefit 

lor preventing leculents the Committee make several useful 
suggesunns, one of the most important is their advocacy of 
1 ihannellmg machines or groove cutters, for assisting in 
getting the slate, instead 1 f violently wrenching off the blocks by 
blasting 

1 he value of the report is enhanced by some usefol ap|>endices, 
a copious index of the evidence and several woodcuts and plates 
lhe pi lies are n iteworthy as bung the first instances of re pro 
ductions of photographs in a Blue Book by the half tone process 
hive of the eight phitegriphs were liken underground by 
magnesium light, the two best which represent ladders sit up 
in underground chamliers, are the w irk of Mr Burrow, of 
tamtorne aliealy well kniwn ly his successful pictures of 
Gnnish mines » 

The rejxirt is signed by Mr Lc Neve hoster, the Inspector of 
Mines of the dislnit Mr J I (.reaves, the owner of one of 
the largest sfete mines Mr L 1 Jones and Mr | J Ivans, 
Ixith quarry ininagers of wide ixpcncnee and Mr J Jenkins, 
President < f the ( v )uarTymen s Union 1 he opinions of a practical 
( immittec of this kind ire entitled to consideration, and it wdl 
Ik 111U resting to n »te h >w fir their suggesti >ns are earned out, 
an I h >w far they attain their object vu the increased safety 
and general well being of the Merionethshire quarrymen 


7 HI RLIA1I0W Ol BIO LOG \ IOGIO 
LOG It A l INI h S TIG A TION 1 
II 

Till Ki 1 tun Chromium text \aliloi lnssii Kfmains. 
D1 J1C1ING the lelei of special endowment held by early 
ge ilogists we must consider the relative 1 hronological value 
of fissil leniuns with lefercnec ti the natural laws whah have 
produced their charactensta s and governed the vannus eonditiona 
of their origin Much may profitably be said concerning the 
comparative chnmnlr giral value < f the different genera families, 
4xi , belonging to me and the same class of any hraiuh of 
either tile animal or veget ihle kingdom or to different classes, 
but I propose t > discuss only the bruader relations to one 
another of the m nc general kinds of fossil remains These 
discussions will relate to the time range of taih of those general 
kinds, the various conditions under which they have lieen 
preseneel the various conditions of habitat of the animals and 
plants which they represent the relative rite of evolutional 
development of the different kinds and thur differences of 
recnirucal relation to one another - 

No fact in histone al geology is more conspicuous than that 
of the great differences m time range of lhe vanuus kinds of 
organic forms some of them having ranged through the whole 
of tht time representeel by the geological scale, while others, 
and among them some of the biologically mast important lands, 
ranged through only a comparatively small i»rt of it 

A special grouping of the different kinds of fossil remains is 
more appropriate for these discussions than is a stnctly systematic 
one, and I have therefore ulopted the following (a) marine 
invertebrates (i) non marine and land invertebrates, ( ) fishes, 
id] balrarhuns and rejitiles, (t) lards, (/) mammals, and 
I By C bark, A White Aburaet of a Mnaa of oirIic raavs published in 
the Report of the United States N ittonol Muaeum (Commissi from p 061 
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inclusive, represent the time range of the kinds of animals awl 
plants which have already been mentioned, and which for 
convenience of reference are again recorded with their corre 
■ponding letters at the foot of the table This method of 
grouping the different kinds of animals and plants, as already 
intimated u adopted only for present convenience in making 
comparisons of chronological values All the principal kinds 
which are designated in the usual systematic classification an. 
however, included in these special groups, the few that are 
omitted being regarded as of little or no importance in this 
connection The dotted portion of certain of the lines indicates 
uncertainty as to the real extent of the time range which is 
shown by them, because of imperfect or doubtful representation 
of those kinds by discovered fossil remains 

Of all the animals which have existed upon the earth, and of 
which remains have been discovered only those of marine wveite 
brates have been found to range through the whole geological 
scale The time range of these important portions of the animal 
kingdom is represented by the group of five perpendicular lines 
under the letter A The marine invertebrate life thus repre 
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aented includes the 1 rotosoa, Coelenterata, Annuloida Annulosa, 
and Molluscs, the latter including the Mollascotda That is, it 
includes five of the six sub kingdoms or branches of the animal 
kingdom 

The non marine and land invertebrates, the time range of which 
is intended to be represented in the table by the two perpendicular 
lines under tht letter B are only insects and fimh water, 
brackish water and land molluscs The discovered fossil 


remains of all other non marine and land invertebrates are 
regarded as either too rare or too unimportant to beprofitably 
considered in the comparisons which are to follow The longer 
of the two lines may be taken as representing the known time 
range of insects and the shorter that of land and non marine 


Die pair of perpendicular lines in the table under the letter C 
shows the approximate time range of ill the various kinds of 
animal remains which have been referred to the fishes The 
sh irter of the twt lines indicates the known range of the teleostean 
fishes and the longer thst of the other kinds, the latter 
including certain forms that differ materially from any living 
fishes 

The time range f hatrachians and reptiles so far as it is 
known is shown by the three perpendicular lines in the table 
under the letter I) that of the dinosaurs alone being represented, 
by the sh irtest line f the three 

The km wn time range of burds is represented by the single lino 
under the letter f It is here assumed that most if not all the 
fossil tracks found in Tnossic strata, and formerly referred to 
birds are those of dinosaurs 

Tht two lines in the table under the letter F represent the 
known time range of mammals the longer line representing 
that of the non phetnta! and the shorter that of the placental 


The known lime range of land plants is represented l>y the two 
lines under the letter The shorter line represents the range 
of the dicotyledons -end palms and the longer one that of all 
other kinds The alg-e and diatoms are omitted from the table, 
as being of little >r no lmportanec in the comparisons and dis 
missions which are to follow 

The earlier pc rtlon of the time range for each of the kinds of 
animals and plants as shown by the perpendicular lines in the 
table is naturally me re incompletely and indefinitely represented 
by fossil remains than is the later portion because of the smaller 
variety and greater rarity erf those earlier remains and aim in 
most casts because rf the increasing difference in character from 
living forms which is observable from later to earlier formations 
In some cast, h iwever, the early portion of the time range n 
it is now known begins so suddenly, and with forms of such high 
biological rank us t make it evident that its real beginning was 
much earlier than it has yet been proved to be l>y actual dn 
covery of fossil remains The last mentioned fact is of great 
importance in many respects but it does not necessarily affect 
(he question under consideration because all estimates of the 
relative chronological value of fossil remains must be confined to 
the kinds already known, and the application of such estimates 
must refer only to those portions of the geological scale in the 
strata pertaining to which the remains are known to occur 

It has been shown that it is the general advancement 
m biological rank for all organic forms and for the 
whole of geological time that constitutes the ideal ultimate 
standard of measure for that time It does not necessarily 
follow, however, that the geological scale is actually based upon 
the combined average rate of advancement of all those forms, 
because this is a factor which cannot be definitely ascertained. 
Still in all cases it is necessary to apply that idea so far as is 
practicable 

In view of the facts recorded in the preceding paragraphs, 
the highest estimate of chronological value must necessarily be 
placed upon the fossil remains of hose kinds which have existed 
under the most nearly uniform conditions through the whole of 
geological Ume, and which give evidence of the most nearly 
uniform advancement m biological rank Accordingly, the 
remains of marine invertebrates possess legitimate claims to a 
higher estimate of chronological value than ao those of any other 


kinds oi animals or ot plants 

It is true that the rate of development in biological rank of 
-.-i—■— ’ - - ^ embrace the entire advance for the 


whole animal kingdom, because it begun h_ 

now known with many highly organised forma, and ends without 
including the vertebrates , but this fact does not affect any of the 
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necessary elements of tbcir superior chronological value which 
have just been mentioned The following summary of facts 
relating to the marine invertebrates show their principal claims 
to the highest estimate of value in characterising the divisions of 
the geological scale, and in determining the geological age of the 
strata in which their remains are found 

The marine invertebrates embrace five of the Six sub kingdoms 
or branches of the animal kingdom 

They have coexisted in every stage of geological time while 
the known time range of other animals, as well as of land plants, 
has been very much less 

The preservation of their remain!, having been a natural con 
sequence of the character of their habitat they are faunally 
more complete than are those of any land animals, and for the 
same reason they art floratly m»rt complete than are remains of 
land plants 

They all lived under the same or closely similar conditions and 
those conditions were more nearly uniform throughout all geo 
logical time than were those under which any other forms of life 
existed Their remains have therefore, produced a more nearly 
uniform chronological record 

Their relations to one another were wholly congruous while 
the relations of all of them to all non msnnc faunas and land 
floras was more or less incongruous and tn many cases ex 
tremely so 

The formations cont-umng their remains are for the whole w rl 1 
and the whole of the geological scale far in excess of those which 
contain the remains of any other forms of life, especially the 
remains of land plants and land animals 

CORRKI ATIV X GhOIOt V AN 11 ITS CRITERIA 

The term 1 correlative geology is not in common use but It is 
adopted as a present convenience in discussing the correlxlu net 
assemblages if strata as divisions or subdivisions of the geological 
scale as it is developed in separate regions, and the identifies!) n 
of formations within one and the same district or regu n \s 
here used the term correlation refeix to geological systems t r 
other comprehensive senes ef stratified rocks which occur in 
different and more or less widely separated parts of th« w rid 
between which parts there is no physical continuity of strati 
or none that it is possible to discover Correlation applies to 
general geology identification to local or regional investigaU ms 

The latter may be discussed under two heads, direct and re 
lative Direct identification applies to formations the characteristics 
of which at one or more localities have been ascertained, and as 
these are naturally of limited geographical extent, the appbcuti m 
is similarly restricted 

Although fossils in all cases constitute not onlv much the most 
but usually the only, trustworthy criteria for such mdentification 
of formations os is mdupeiuablc in the study of structural geolog) 
the various kinds differ materially as to their relative value This 
value however has no necessary relation to that which they may 
possess as indicators of geological time or of the correlation r f 
the strata containing them with those of other parts of the w irld 
The two values are distinct, although one kina of fossil remains 
may often possess both 

While fossil remains unquestional ly afford the most trust w< rthy 
and often the only means of either direct or indirect identification 
of formations, in the absence of these means the geologist often 
reaches conclusions in this respect by methods ofreasnning that 
it would be difficult even for himself to formulate and these con 
elusions are valuable in proportion to hu acquirements and 
experience Among these less clearly definable methods is thit 
which takes cognisance of homogeny that is, of a method in 
connection with which certain inherent lithological and strati 
graphical characteristics which are possessed by a formation or 
senes of strata in one part qf a given region under investigation 
are accepted as evidence that If Sad a common onpn with a for 
mation or senes presenting similar characteristics in another part 
of the nunc region Such a conclusion necessarily implies that 
originally there was physical continuity of similar strata between 
such localities, and that it has either been destroyed or obscured 

This method of identifying formations is one of minor import 
once as compared with that which u based upon fossil remains 
but unfortunately it has, especially within the last few years, been 
adopted by certain geologists in charge of important works almost 
to the entire exclusion of paleontological considerations \1 though 
it cannot be denied that in the hands of an experienced and 
bread minded investigator this method of identifying formations 
is of great value, the fact remains that some*of the most grievous 
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mistakes that have ever thr wn discredit upen gc logical lnvesti 
Ration have ocscurre I by its a U ption to the exclusion of paheonto 
logical evidence 

It has been the custcm f x large proportu 11 if geologists to 
regard the geological se tie as it has been established u feurope 
as the absolute standard f r the whole earth \ necessary eon 
sequence of this view is thtir assumption that the svstems which 
physically constitute that scale and at least most of the divisions 
of those systems may not nly be recognised 1 ut as clearly 
defined m alt parts of the earth as they are in Lurope, if in 
those parts eontemporam us deposits were made and sdfl remain 
intact 

In view of known facts and principles the idea held by the 
early geologists as well as ly some of those mw living, that 
identity of fcssil types | r ves synchronism vr exact contempora 
neity of origin of any tw or more senes of strata containing 
them is quite untenable The forts which hive been presented 
also suggest that the term ]h in taxy must lit used with some 
degree of latitude is 11 its q plication to the sulxhviaions of 
systems beexuse the order f sequence in the occurrence of the 
types which characterise them respectively in one part of the 
world is in another part st metimes partially reversed or partially 
interchanged That is the taxonomy of thise divisions, as 
biologically indicated is not the same for all parts of the world 

The presence in widely se] araled parts of the world of all the 
systems < f the gt logical scale as well as of some of their larger 
divisions has l>ecn demonstrated by the labours of a multitude if 
geologists so the foct of correlation is not called m question 1 he 
principal questions which are here raised concern the scope of 
correlation or the limitation of the assemblages of strata the 
rrlalttn of which to respective thvisit ns rf the scale is more or 
less obvious These questions are ef practical application in 
the study of the structural geology of any part of the world 
ither than that in which the geological scale was established 
1 ut they are of such a character that they must be conventionally 
rather than arl ilranly determined 

lor example in discussing the questions which have arisen 
cc ncernmg the earlier and later limits of the systems of the 
geologic si stale in N rth \mtrua the difference of opinion as 
t > those limits have lieen wi ler and more various with regard t > 
the later s) stems than to the earlier This is because of the 
greater number and variety ef the kinds of fossil remains 
to be considered in such discussions of the later s> stems 
It is theref re evident that in reaching a conclusion as 
to the limitation r f any of these systems or 1 f my of their 
subdivisions it is necessary to take into consideration all avail 
able facts ] hysical as well as h 1 veal It is equally evident 
that it is the duty of every American geologist to hold in 
abc)anre any final decisi n as to the correlation of the groups of 
strata whith he nmy slu ly with the divisi ns of the iurojiean 
scale until all sueh facts have been duly and justly considered 
In short the idea of absoluteness in such cases is as much out 
ef 1 lire u. is the asserti in rr recognition of personal authority 

Altht ugh these remarks refer directly t > North American 
geology and geoU gists they are equally applicable to other parts 
rf the world when reference is mule t > the scale as represented 
by the I uix penn r cks 

Notwithstanding the great excellence of the scale now in 
general use and the fact that so bttle change has been made in 
it since it was first devised by the early geologists the future 
progress of geilrgical science will demand mexhfitationg the 
necessity fir which will lie especially uigint when the true 
character of correlation f >r all the principal parts of the earth 
has been ascertained Hitherto correlation has been investigated 
with the single purpose if adjusting the senes of formations 
which occur in each of the various parts of the world to the 
scale now in use but alth nigh its general applicability to that 
purpose is not to be questioned the ultimate result of the stud) 
of correlation will be to modify this scale and adjust it to the 
systematic geology of the whole earth That is, the scheme if 
stratigraphic classification which has been the main factor in 
adjusting the elements of systematic geology, must in turn lie 
itself adjusted to the great system which it will have been the 
principal agent in producing 


Criteria os Past Aqukous Condi iions. 

Among the more conspicuous facts in geology are some of those 
which relate to the manner of origin as well as to the original and 
present condition of the sedimentary formations These subjects 
nave already been discussed and among thvsc discussions are 



2 S 2 NATURE [Jun i8, 1895 


s 1 references to the character of the water in which each 
I 1 i ih >n was deposit) <1 Studies of the sedimentary formations, 

1 | tally those made irom a biological standpoint have demon 
eir uul that the Unites ol water in which they were deposited 
weie if the vinous kinds that are now known, that is sinie 
wue marine, some Irish and some brackish 

l p n physu il ctidincc alone, it is not pineticalile to satis 
fi t rily eltssifj the sedimentary formations of the earth in such 
1 in inner as 1 1 scr\i the purjaise of thorough ge logical insesti 
git 1 in Therefore sueh data ire in this is in m ist ithcr casts 

I hieHy saluable is lieing accessory to the evidence ifforded liy 

I I 1 gte il data 

i he biologic al rnteru which ire relied upon by geologists to 
distinguish from one nnothcr the sedimentary fonnatic ns which 
haie bun produced in minne waters or in those of inland seas 
likes, mtrs or estuaries relate to the eluractensties of faunas 
which 11 w inhlint those waters respetlml) inel t> the differ 
enees from ine anolhei i f such faunas That is the eonelusions 
w hich gee 1 lgists reach c mceming the onestionsjust indicated 
are liased U|xni now existing physical conditions iijs n the known 
eharacltr stnnlme and habits < f animals with lelition to those 
e audit i 11s md upon the issumption that in past geological 
ep ichs numils of i given character and stiuituie hid similir 
halnts and lived unclei ei millions similar t > th se which ire. 
concent il It then living 1 ngeners 

lhe vart us lx dies nl water which existed during gee h gnat 
tune ind which constituted the habitat cf iquiti immils were 
ol the same kimls that now exist nimelv marine met fresh 
t get her with those < f the various intervening grades 1 1 saltness 
\fih ugh it is pr limbic that the marine waters f eirly geological 
time were not s i salt as those if lhe j rtscnl e ins it is btlieied 
that this dtflcreiue in saltness has ne l lieen s grtil is to make 
inj apt rouble difference is l legitimate e mlusi ns of the 
knal that have lieen indicate<l It seems tile espeeully evident 
that this lifftrentt his Inen thus inapprotiblt since the close 
of pile /on time since whuh time the gutter |iart of tht 
known unmtstakibly non manni f irmatu ns were detxisiteel 

If all the kniwn now living numbers f a given family : 
lie e nfined t marine e r tp fresh waters is the ease may la. it 1 
is assumed that the hal itat of the extinct mcmlarx of such 
families were sumltrly restricted and thit the ptesencc of fossil 
remains if such annuals in e given foimitnn is in the tbsuicc 
of eonflie I mg f tets suftn te nt e v tile lit e < f its marine ngm on the 
one ham I it f Us flesh water origin i n the ther \gam if i 
given family is kmwn ti have representatives n w living in 
minne I nrkish ami fresh waters teepee lively it is assumed 
thit ii had a similtr range of hi! itat iluring past geologic il 
epochs Tlieref te the diseov ery in i given form it nn of used 
remains f i single representative >f i family having sueh 1 I 
vaneel range f habitat is not of itself suftn tent to enable one to 
dteiele whether it was f marine bruktsh i r fresh water origin 
and ither e\ tdenre must I e sought i 

I he intern of past aqiie us e mlm ns here discussed 
art it e mrsc only set h as nuy lie denied from seelt 
nientarv finualuins and their ei nlelits It cannot lie said that I 
there ire any tully trustworthy physu il criteria lieciuse a non 
in trine fvrmatiiu null presents am concliti in of stratification 
or ini hth ill glial chancier which is not olixcnable in some 
marine f miations Still thtre ire mini more or less valuable 
■nelienti iiswlneli may be been eel and ti some degree relied 
up m m the disc nee of fossil remains 

lor cximplc d though considerable u cumulations of 
calcareous strata ire sometmies found among the generally 
arenuec us strata of fresh water lornuttions thei hue never lieen 
found to e intain any important aeiumulntions of regularly hedded 
limes! mes Furthermore estuarine deposits are often still more 
of n detntal character than are fresh water formations and also 
thev m u rarely ccmtain cakaruais layeis Therefore if one 
should encounter i senes of regularly beddeel limestones either 
magnesian or fully calcareous he will rarely if ever Ik at fault 
in regarding them as ef minne origin even without biologna! 

In alargcpmixirtionof the non marine formations thestratifiea 
tion is less regular than is usually the case with manne forma 
turns Still this is by n i mean* a certain internal and in some 
eases non manne form itmns art found to rest so conformably 
upon the minne mil to Ik so conformably over! tin by them as to 
give little indication of the great difference in tht condition of 
Thtir origin 

lhtst examples serve to show how indefinite is the chtractor 
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of physical evidence as to the past aqueous conditions under 
which the various sedimentary formations have been produced, 
but they strve to emphasise a statement of the fact that almost 
entire reliance muBt be jdaced upon the evidence furnished by 
fossil remains 

With reference to general indications of difference between 
manne and non m uane formations which are furnished by their 
fossil remains we observe that a conspicuous difference lies in the 
comparative abundance and vancty of forms of life which the 
fossil faunas of the formations respectively represent Manne 
waters have always teemed with life in a wonderful variety of 
forms, and their fossil remains are proportionally abundant The 
variety is less 111 brackish waters and least of all in lacustrine 
waters It is true that ichthyic life is abundant in some fresh 
w iters liul never so generally almndant or so vanous as in manne 
waters It is tlsi true that mollusc an life is often locally abun 
ehnt m shall iw fresh waters but, as already several times 
nunti mul the v inety is extremely meagre All these peculiar 
this are dist nctly observable among the fossil faunas of the 
non minne f muttons 

Other general indications of difference between mirtne and 
non manne form it tons are furnished by remains of land plants 
indanunils Open se 1 formations are naturally free from any 
vegetable remiins denied from the land, although coal and other 
nutenals >t vegetal ongin are not unfrequently found alternat 
tug with layeis containing marine fossil remains These, 

| however are regirded as cases of emergence of the bottom of 
| slnllow sea waters and the sul sequent sulisidence of the same as 
plant laden muishi land II is a matter of fiLt the reason for 
' which has lieeii suggested ill preceding sections that plant 
remains ef mi kind especially such is are in a classifiible con 
elitien haie s ruxly lieen found asvxmted with remains of 
I dentreitsif mirtne waters that the discovery of fossil plants m 
I any f irmati n is f itstll presumptive evidence of its non manne 

Tt his already I een shown that the remains of land animals 
have s ■ seldom re tched in trine wate rs, or hav mg reached them, 
they were prol ibly so generally destroyed by the triturating 
utim <f c 1st w ties llmt the discovery of any of this kind erf 
f issil remains in eny formation miy also lie regarded as presump 
live evidence f its non marine nngin 

I he ft rig niig statements have been made with reference to 
indicati ms wluih ire either of a general character or without 
direct relate n t the quality of the waters in which sedimentary 
formations hive lieen di|iosntd All the direct evidence, as 
has Ixen already fully stated is eltnvable from the fossil remains 
e f the denizens es] ecially the gill bearing kinds 1 f the waters m 
whnh were deposited the formations under investigation 

Referring I > lhe previous review of the animal kingdom, it 
will be seen that i large numlier of families of both fishes and 
■nveitcbrates are confined t> a marine hilntal and that every 
member (f even some if the higher divisions is similarly 
restricted Fer example every known member of the classes 
(ephefopoda ind Hracnuipoda is confined to a marine habitat 
It will tlsei Ik seen that a certain small numbtr of families, 
especially of the inollus.a, are equally restricted to fresh waters 
The significance if sueh eases as these has alieady Ixcn pointed 
out but it is desirable to refer to them again 

I ossil remains rejiresenUng any one of these kind of animals 
may be ttken as pesitive evidence of the quality of the water in 
which the formation containing them was deposited, provided 
there shall be no room for reasonable doubt that the animals 
were reallv denizens of that water That is, caution is necessary 
even in these more positive cases, especially when the amount of 
discovered fossil miteral is meagre 
Not only caution but the exercise of careful judgment is 
n«cssary in other cases For example, it will alto be seen by 
referring to the foregoing review that certain families, while moat 
of its mcmlicrs are confined to one kind of water, may have one 
or more representatives in other kinds , and again, that certain 
families may have representatives in all the known kinds of 
habitable waters In such cases as these it is plain that all 
evidence afforded by fossil remains, to lx of any value, must be 
corroborated by other evidence 

Still the eases are very few in which serious doubt need be 
entertained as to the true character of the water in which a riven 
formation was deposited Thu is especially true if the fossil 
remains are sufficient m quantity and perfection to approximately 
represent the whole fauna that livec. in those waters Indeed, 
if the facts which are recorded in this review an borne In 
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mind, there need be no mi 
the water in which any pv< 
erning any other 


ire doubt as to whit was the quality of 
m formation was deposited, than might 
geological obseriation 


N INVESTIGATORS, I be 


ante concerning any 

THE CtAlMS OF OEOIOG1CAI S< ItMl 1 

Museums, Ac 

With reference to the ordinary pursuits of life it can hardly lie 
said that, apart from a natural demand for respectable emulation 
one’s occupation has any claims upon him other than those which 
are either conventionally or legally mqxwed by society upon every 
one of its members The geological investigator, however u> not 
only amenable to all such chums, Imt to others of a different 
nature which although not enforceable by legal, and tinfortu 
nately not yet by conventional, penalties, are not less imperative 
m their character 

Much might he said in favour of the demands which miy lie 
made in the name of science upon the individual on the ground 
of justice and of moral and vk lal ethics hut all considerations 
of this kind will be omitted referem e i nly being made to those 
claims which are supported liy the urgent necessities of scunti 
itself Chums of the kind referred to might be made m favour of 
all the various div lsions of si icnee , but on the present oti avion thr 
discussions will be confintd to thost which pertain to tnologicdl 
geology, including both its structural ami systematic branches 
With referem e to the manner in which the silhjeit is pn 
seated, it is proper to say that Ihch inulctic form has not liecu 
adopted mtrely from personal pn Terence but because it appears 
to be in the present ease a proper and effective if an indirect 
method of calling attention to prevalent errors, ami of suggesting 
necessary improvements in certain prevalent methods 

These claims of science will lie considered not only with 
reference to the individual investigator Imt to ogsot mti ms 
museums, and geological organisations Those which miy Ik 
mode U[Xin the individual investigator relate to the manner of 
prosecuting his work and of publishing its results, and also 11 his 
final disposition of the evidence upon which his conclusions aie 
based Claims upon associations or societies relate to the ehanetei 
and methods of publication , those upon museums tntheccn 
serration and installation if fossil remains and of the records 
pertaining to them, and those upon organisations to the pre 
serration of the integrity of geological science 

In considering the claims of science upon the individual it is 
desirable to make some reftrenet to the amateur as well as to 
the special investigator This recognition of non professional 
work 11 desirable because the general subject of geology his 
acquired such a hold upon the popular mind, and the opportuni 
ties for making observations with relation to it are everywhere 
so common, that in every civilised country there is a multitude if 
persons who are in the habit of making mure or less entictl 
observations Notwithstanding the usual limited and desultmy 
character of such observations they base often contributed 
Tyto the general fund of geolegiril knowledge rsjieetally 
"xvmpamtd by a faithful record and preservation of 
Indeed some of the most valuable facts in geo] igy 
have been brought out by amateur < liservers, who themselves 
were hardly conscious that they had made their way alone to the 
frontier of acquired knowledge and frim the ranks of such 
observers have arisen many of the leaders in geological 
investigation 

It has been shown that systematic geology could have no 
existence without the use of fossil rent tins and also that without 
their use structural geology would lie reduced to mere lotil anel 
disconnected studies It has also been shown that to amse at a 
just estimate of the value of fossil remains in these branches of 
geology they must be thoroughly and systematically studied as 
representatives of faunas and floras as well as tokens of the 
formations in which they are found 1 he proper collection and , 
preservation of fossil remains is therefore a suhjc c t of the greatest 1 
importance In Mew of these facts it is the plain duty of every 
geologist, upon beginning a piece of field work in structural 
geology, to accompany every step of his examination of the strata 
by as full a collection as possible of the contained fossils 
and to preserve them, together with notes recording the re 
salts of nts observations and a statement of all the facts rele 
vant thereto 

Fowls thus collected, and the facts concerning them recorded, 1 
became invested with a value which differs materially from that 
which is possessed by ordinary property, and the chums of science 
upon them and upon the investigator with relation to them at 
once begin These chums, as just mtinUtted, require thit a 
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made of the stritignphicsl ion 

- -- ire found, tnihiling a directive 

retard of the locality and designation of the stratum bom which 
they were obtained 1 hey ilso require that these re ords should 
be inviolably presets el mil made tnsepaial Ic from eseiy 
specimen by indices that shill lx as intelligible t 1 1 ther ihsesti- 
1 gators as to the originil bscivtr 

I Apart from the claims I si icnie such urtcnuli in is necessary, 
lieciuse reliance upin mem n ik ne is always unsafe m the most 
1 favourable cases snd it cni it liest gue use 1 nil to such oral 
traditions as are out c f 1 lm 111 s untifu woik T he mimediaU 
preparation of the tcli rds in I indues just menu me* 1 is alsi 
necessary because whdi every specimen is it ill tunes nun 
petcnl to impart loan investigator all olit unable knowledge of 
its own char icter it mi f itsellu nviy nn mf< rmtlmn is to its 
origin il locality and simigraphie posttu n With this inlnfnii 
lion secured for a ce lies lion r f I sstls they tiny lx mule at ail 
times available is aids ti scientific resciieh 11 I inly ly the 
collect01 but by all other investigate rs 

T he rlums of science ilsi require thit ininicdiilcly 1 (x n the 
completion of the irtginil study if fossils thus e< He test mil 
recorded they shall lx plicc 1 where they will lie freely 1 eessihle 
to the scientific puhh in I thit reference lo then plue if 
deposit shill lx made in ci nnection with their |nd !t< itiou It 
is needless to say thit the inly suitable places for such dc|x>sn 
are publu museums It is nly when this indispensable endcnce 
is thus made accessible thit the public ian exercise that arhitra 
Uon ovci the aecumulated results of the labilirs of invextigit rs 
whith has been shown to lx ini|xrali\e 

l he preparation and iuhliealion of complete reccids c neern 
ing the kxality and strata from whuh fossil remains ire iht lined 
arc necessary even from a biokgual |xnnt if new ilnm 
esjxi tally when th >sc remains are studied with reference t > the 
range of irgante films in tune and with >ut such rei 1 Is fossil 
remains ire i< nipiratively woithless is mis in gi log* «1 in 
vestigation It is unfortunately tiue that a n >t umnipc rtam 
proportu n of the pal c ml logic al material t mtained in ui best 
museums is with ut these csscnlul records ami that nun) sf the 
publication containing descriptions tnel illustrations I f>ss\l 
remmis give no satisfactory informal n n as t 1 the ) calitics ind 
strati from which they were oUamcd c r ol the hull dts| isiti 11 
if the specimens In such c ises those luthors me! c Hectors 
have evidently assumed t > decide f >r themselves ami f r sciemi 
the exact taxonomic p isil ion in the gee logic il scale 1 the strati 
from which their fossils cunt In c nutting suih recoids is have 
lieen referred to they seem It have considered any inf rniati m 
unnecessary thit w iilcl enable the scientific public I repelt 
their observations upon their sptenmns >r the sc which thiy in iy 
have made in the field 1 r to It irn the biological charu tenstics it 
the formations from which their 1 lire turns were r I tamed thci 
than those wht h mty Ik? suggested by their cut | lrml 
colleeti ins and their nectssarils imperfect elcse rn tie IIS It | S 
doubtless true that such omissions hive Ixcn largely etc t an 
honest lack ofappremti 11 n the [serl if lulh irs m 1 c lie ton, 
of the importance of |ircxeiwng such ru irels I ut it is tc 1 c 
feared that in some imp riant cases the omissions c r suppressions 
have been intentional In the forme 1 class ol cases the fit l cm 
only be deplored but in the litter every gee legist is justified in 
feeling that a mmc his hten cc minified igunsl scitncc 

Ihe claims of gcoligiccl science upon ass mu ns tncl 
societies are so generdly mil justly rei gnuied that c nly the nc 
which relates to the mannei of | id lishing the results f liivesli 
gallon need lie referred I 1 in this connection anil this retciencc 
will lx confined to the necessity of enforcing the cl inns upon 
individual investigators which have already Ixcn discussed 
This claim may lie sufficiently indie alttl tiy reference t • the sc 
last mentioned and by the remark lhat if it is the duty f 
individuals to publish records of their observations 111 the tniiiiu r 
that has been stated it is plainly Ihe duty c f th >se perse ns wh 1 
may be in charge of the means of jKililication to refuse tc publish 
the writings of those uillmrs who dc not confoim t lhat 
requirement 

The facts and principles which have been staled fullv w irrant 
the xtatements that millsulual authority can have nc existence 
with relation to geological science that the public mud lx the 
final arbiter of all questions concerning the v lluc c f | r |x sed 
contribution* to its adsancement and that a |iuhlic exposition 
should be made of the evidence upon which any c mtiiliuluin to 
lifhkigical geology is based In accordance with the fast named 
requirement it is necessary to consider thi cl unis of this branch 
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of ictice upon museums the force of which*is apparent when it 
is n inembered that tht (hateral pertaining to it therein stored 
c 1 slitutcs the vital evidence of the value of all contributions to 
its 1 Ivan cement and that without such evidence this branch of 
science would be reduced to a mass of personal testimony 

11 view of tht great scientific value of foml remains the 
f II >wing remarks are oflered concerning the precautions which 
are necessary in their preservation It u true that most if not 
all these precautions are observed in a large part of the principal 
scientific museums of the world, but it is also true that much 
remiiuiess in this respect has occurred in others Besides the 
pr ipnety of referring to the latter ftet, these remarks are neces 
sary to complete my statement of the claims of science which 
constitute die subject of this essay 

Three general elaaaes of specimens of fossil remains sb >uld tie 
recognised in museum collections namely typical authenticated 
and unauthenticated Under the head of typical or type speci 
mens are included not only those which have been described and 
figured in any publication whether original or otherwise but 
time which hate in any public manner been so used or referred 
to While all such specimens as these should at all times be 
accessible to any competent investigator, the risk of loss >r 
injury is so great that they should in no case lie allowed to be 
taken from the museum building in which thty are installed 
Such specimens are in a peculiar sense unique and there can be 
no substitution and no equivalent in value 1 heir loss greatly 
reduces the value of every publication any part of which is liased 
upon them and to that extent retards the advancement of science 
It is not enough that other and oen better specimens of pre 
suitably the same species may be discovered the funner con 
stitute the original the latter only suppositious evidence Besides 
the nsk of loss or injury to type specimens by rem nal fir >m the 
lilace of their inst ilment their absence is a disadvantage to science 
That is no one investigator should be allowed their use to the 
exclusion of any other 

The term authenticated specimens is here applied to such 
as have been studied and ann tited by competent investigators 
and priperly installed Such material constitutes the bulk of 
every important museum collection and next to the type speci 
mens already mentioned they are m< St valuable The ir increased 
value is due to the scientific labour that has been bestowed upon 
them and it needs only the additional Utiour of publication to 
constitute them type specimens and to make them of like value 
Authenticated specimens when installed are ready aids to all 
investigators of such value that even the temporary removal of 
any of them from a public museum is to say tht least of di ubtful 
expediency 

Unauthenlicatcd specimens are of course th 1st which have 
not been studied and installed and thev constitute tht great mass 
of material from which authenticated ind typespicimens ire drawn 
Among them are those which constitute the matenil evidence upon 
which original observations m biological geology are hosed If 
these are accompanied by the records and drsrnptivc notes which 
arc essential to their value they constitute proper material for 
acceptance lry museum authorities but if not their instalment 
should be refused whitever their character may be 1 hat is to 
apply a statement made in another connection, no specimen of 
fossil remains sh uld he admitted to permanent installation in 
any public museum which u not accompanied by such a record 
of the locality and stratum from which it was obtained as will 
enaMe any investigator to revuut the same In every case of 
instalment such records should tie so connected with every 
specimen as to be readily accessible, and so arranged that the 
danger of loss or disconnection shall he reduced to a minimum 

The foregoing discussion of the claims of science upon museums 
is intended to embimve reference only to those which are devoted 
tx> the preservation of material pertaining to biologies) geology 
but they art of more or less general applicability 1 hese partial 
claims alone demonstrate the important relation that museums 
hold to science and to civilisation as centres of learning and 
conservatories of the evidence concerning acquired knowledge 
Museums should nut only be made safe treasure houses of 
science, but they should be what their name implies—temples of 
study—perpetually open to all investigators 

The claims of science upon geological organisations cannot 
)« discussed at length here, but because the ratio of power 
for the advancement or retardation of science possessed by 
such organisations is so much greater than that of individuals 
working independently it is desirable to make this brief refer 
ence to them That power increases also with the ratio of the 
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extent of the organisation and it i« largely centred in the 
director His responsibility, especially if his organisation is a 
large one is peculiar, and to himself, of an unfortunate character 
That is, while all or nearly all, the advancement of science that 
may be accomplished by the organisation n> the work of his sub 
ordinates, retardation, if it should occur, 11 mainly due to his 
future to require that each branch of investigation should be 
prosecuted in accord with all others, and the case would be little 
less than disastrous should he himself favour ex forte methods, 
or foil to require a symmetrical development of the work in hi* 
charge 1 he claims of science upon geological organisations are 
therefore really claims upon their directors, and they are more 
responsible thin any other class of persons for the preservation erf 
the integrity of geological science 


UNIVFRSITY AND EDUCATIONAL 
INTELLIGENCE 

Ai a meeting of the Council of University College, Dundee, 
last week it was announced that the trustees of the late Miss 
Margaret llirns. had allocated a number of securities valued at 
nearly £ 14 000 t > establish a chair of Physics in the College, as 
recommended ly the University Commissioners The Council 
resolved to institute immediately a chair of Natural Philosophy, 
ind an appointment will be made before the beginning of next 
session Hitherto the classes of Mathematics and Physics have 
been combined The salary will be £400 with share of the fees 

Thb invaluable Retard of technical and secondary education 
Continues in the quirterly number lust issued, the review of the 
work done 1 y the Technical Education Committees of the 
t nglish County C uncili, commenced in the preceding issue A 
summary is also given of the wurk of the Scotch County Councils 
from which it ippear* that, out of a total of thirty three County 
Councils, twenty f air are devoting the whole, and seven a part 
of their grants to educational purposes while two counties are 
applying the whole of the fond to the relief of the rates Out 
of a totil sum of 157 distributed among the County 
Councils of Gotland, £22 491 was devoted to education ui the 
year 1891 94 Mr PI Hartog contributes to the Retard an 
illustrated description of the Owens College Manchester 

Tht Town Trustees of Sheffield have (says the Atkestaum) 
voted a sum of £10,000 towards the endowment of birth Cql 
lege, with a view to tnsbkng the authorities to affiliate it to 
Victoria University The actual endowment of the College is 
/>3,ooo in addition to its income of £1200 from the State and 
/800 from the Corporation It is understood that a total of 
45° 000 would be sufficient, but no more than sufficient, for the 
purpose of affiliation A further sum of ,£3000 has been con 
dibonally promised l»y Sir Henry Stephenson and a public 
appeal iv contemplated for the remaining £i» 000 


SCIENTIFIC SERIALS 

Ike Qu irterlj Journal of Mtcrescopual Stutue for March 
1895 contains On the variation of the tentaculocyxts of Aurelia 
aurtia, hyhdward T Browne (Plate a5) Of 359 Epbyne 
collected in 1893, as 6 per cent were abnormal in possessing 
more or leu than eight tentacnlacysts , and of 1156 collected m 
1894, nearly the same percentage, ao 9 was obtained Of 383 
adult Aurelia collected In 1894, aa 8 per cent were abnormal — 
On the structure of Vermuulus files us, by P S Goodrich, 
give* a detailed account of tbit interesting Oligochscte, found 
near Weymouth in 1892 (Pistes 26 28 )—On the mouth parts 
of the Cypns stage of Balanui, by Theo T Groom (Plate 29 ) 
“ It may be regarded as tolerably certain that (1) The antennae 
of the Naupliu* become definitely loat with the moult resulting 
in the production of the Cypns stage (a) The btramou* 
mandibles of the NaupUni become reduced at the same tune to 
the small mandibles, the ramus being probably preserved in the 
form of the small palp (3) The first pair of maxillte arise 
behind the mandibles, snd at a later date, as a small pair of 
fohaceous appendages. (4) The second pair of maxillae arise 
•till later, just in front of the first pair of thoracic legs (curn) ”— 
A study of Coccidia met with in mice by J Jackson Clarke 
(Plate 30 )—Observation* on various Sporoxoa, by the same 
(Plates 31-33 )—Revision of the genera and species of the 
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Branduostonud*, by J W Kirkaldy (Plate* 34 and 35), 
enumerate* two genera, Bianduoatoma (a* sub genera Am 
phioxus, Heteropieuron) and Aaymmetron A new species 
of Heteropieuron, H angalente, u described —On Sedgwick s 
theory of the embryonic phase of ontogeny as an aid to 
phylogemtic theory, oyt W MacBnde 
June —On the anatomy of Ahyontum dtgUalum, by Prof 
Sydney J Hickson (Plates 36-39), gives a bnef account of 
our knowledge of the anatomy of Alcyomum, the general morph 
ology, the English species, their geographical and bathymetrical 
distribution, then the general anatomy, followed by the minute 
anatomy of the ectoderm, nematocysU, stomodstum, mesenterial 
filaments, meaoglam, spicules endoderm ovaries and testes, 
the buds, concluding with a note on the circulation of the fluids 
in the colony and on the digestion In the history of uivestiga 
tions, Pallas’ name is not Jluded to, and yit he desenes to be 
quoted as having even before Savgny assigned correct characters 
to Alcyomum (“ Hat nat des Coralluures, Milne Fdwanls, 
tome 1, p 114), and the “Contribution a 1 anatomic des 
Alcyoiuurea,” by Pouchet and Myevre, dates if we mistake not 
before Vogt and Jung a account in their ‘ Lehrbuch, ’ and while it 
may be of little use to the student it is not without interest, as it 
figure*, after a fashion, the nematocysts in A dtgitaium and 
this possibly for the first time (1870) Prof Hickson, however 
leaves all previous writers far behind in his modern treatment of 
this subject, and if he keeps his promise of publishing an account 
of the maturation and fertilisation of the ovum and its deselop 
ment, he will leave us under still further obligations for except 
Kowalcvsky and Marion t important papers on the develop 
mental history of Clavularta crassa and Sympodxum corallotdt t 
we have but little light on Alcyonanan development —Note on 
the chemical constitution of the mcsogloes of Alcyonxum digit a 
turn, by W Langdon Brown It is chiefly composed of s 
1 hyakicn ’ prior to the conversion of the hyalogen into 
hyalin the mcsogloes will yield a mucin, it also contains a 
small amount of an insoluble albuminoid body, whose nature was 
not determined , it doe* not contain gelatine or nucleo albumen 
A study of metamerism, by T H Morgan (Plates 40-43) 
The author in a long memoir, that does ndt admit of being 
briefly abstracted, thinks that the cases he cites show very 
positively that the variations appearing m a radiate animal must 
have come simultaneously and all together irtto the anlimeres , be 
thinks few will doubt that the relation existing between repeated 
organs in a radiate animal is at bottom the same relation 
existing between the right and left sides of the body of a bilateral 
animal Mivart and Brooks have emphasised the further fact 
that the relation between the right and left sides of the body is 
the same relation that exists between the serially repeated parts 
of a metamenc animal, and he concludes that if this line of 
argument be admitted, it puts the problem of metamerism into a 
large category of well established (acts —On the Coelom, 
genital ducts, and Ncphndia, by Fdwin b Goodrich (Plate* 
44 45) The chief object of this paper is to call attention to the 

theory, “ that the cavity which is known as the coelom in the 
higher Coelomata is represented by that of the genital follicle* 
m the lower types of that grade ” 

American Journal of Science, July —On the pitch lake of 
Trinidad, by S F Peckham Thu, pilch lake » situated near 
the village of La Brea, on the Gulf of Pam At first sight it 
appear* to be an expanse of still water, frequently interrupted 
by clump* of trees and shrubs, hut on a nearer approach it is 
found to consist of mineral pitch with frequent crevices filled 
with water. The consistence of the surface is such a* to bear 
any weight, and it is not slippery nor adhesive It is about too 
acres in extent It occupies a bowl like depression in a trim 
catcd cone on the side of a hill covered with tropical jungles 
The cone consists of both arihalt and earth A heavy stream 
of asphalt has overflowed to the sea, forming a barrier reef fora 
considerable distance Asphalt has also overflowed to the 
south, and the general appearance of the escarpment seems to 
indicate that at some remote period the basin now occupied by 
the lake had been filled some three feet higher than the present 
level It occupies what appears to be the crater of an old 
volcano Some diggings have been pushed to forty feet without 
reaching the bottom There is a steady outflow towards the 
sea through the side of the cone The Trinidad Bituminous 
Asphalt Company have lately run a tramway from the pier 
through the lake and back, so as to facilitate the removal of the 
material Thu tramway in crossing the Wee is supported on 
palm leaves, some of which are aj feat long, and this plan ha* 
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answered every purp si On sime reptilian rimiini from the 
Tnassic of Northern California by John C Memam The 
author gt\ es a description f s >me of the few Californian Mesoroic 
reptiles One of these resembles Ichthyosaurus while the other 
is described as Skastatauru Pat ificus —A further contribution 
tocur knowledge of the Launntian, by Frank D Vitim* This 
paper is accompanied by 1 man of a portion of the edge of the 
Archcan protasis north f ttu island of Montreal Quebec 
There are in the district nsidcrcd it least tw > distinct sets of 
foliated rocks One f these represents highly altered and 
extremely ancient sediments while the other is of igneous 
origin 


SOCIETIES AND ACADEMIES 


Royal Society May 16— On Measurcinen s 1 f Small 
Strains in the Testing of Materials and Structures By Prof 
J A Ewing, BRS 

The paper describes a new form of extensometer or 
apparatus for measuring the elastic stretching f bars subjected 
t > pull in the testing machine or otherwise At the two ex 
tremiues of the length under test which is usually eight or ten 
inches two cross pieces are attached to the roil by means 1 f a 
pair of diametrically opposed set screws hach jaecc is 
separately free to oscillate about the line joining its screw points, 
since it touches the rod under test at no other place, but the 
two pieces are caused to engage with each other in such a way 
that when the rod extends the end of one of the pieces becomes 
displaced through a distance which is proportional to the ex ten 
sion The amount of tins displacement is measured by means 
of a microscope attached to the other piece The whole ap 
paratus is sell contained and the ports are arranged to have no 
unnecessary constraint Its indications show the mean extension 
taken over the whole section of the r id and are independent of 
any small amount of bending or twisting which the rod may 
undergo as it is stretched The microscope is furnished with an 
eye piece micrometer which reads the extension to n )„ inch, 
and a calibrating strew is provided for testing and setting the 
micrometer scale Two forms of the instrument are described, 
one suitable for laboratory use when the specimen under test 
stands vertically, and the other applicable to rods in any position, 
such as the members of bridge or roof frames in situ In the 
laboratory use of the instrument the elastic properties of the 
material are examined by observing the strains under known 
loads , m the application to structures the object is to determine 
experimentally What the stress on any member is, from observa¬ 
tion of the strain, the modulus of elasticity being assumed 

The author describes a number of observations made with the 
new extensometer, chiefly on rods of iron and steel The 
following readings refer to successive loadings of a bar of steel, 
which conforms closely to Hooke s Law, the loads being well with¬ 
in the primitive clastic limit They serve to illustrate the sensibility 
of the instrument 1 he zero of the extensometer was set at 400, 
and the unit of its scale was nfri inch The bar was inch 
in diameter, and the length under test was 8 inches 



In other experiments the rod under examination was allowed 
to become overstrained, that is to say the load was increased 
nntilthe elastic limit was paraed and permanent set was prodoced. 
In this condition the elastic properties of the rod are materially 



[July 18, 1895 


-so 


NA TURE 


■lift run from its properties in the pnmitive state On reloading 
lli nr^lrained roil n is found that the proportionality of strain 
1 sin ss no longer holds good, even under very light loads, and 
It rihir that there is ‘ < reining, ’ or continued extension with the 
h| si >f time, when iny load is kept cm for a fen minutes 
t„im in removing load the bar continues to retract for somi 
uni These features of the overstrained state are most con 
st i< mnis in tests made direelly after (he overstrain has taken 
|ln They tend to disappear tf the bar u allowed to rest for 
s nit days or weeks 1 his elastic recovery with the lapse of 
mm some features of which hate been already noted by 
Hiusthinger and others is less rapid in moderately hard steel 
Ilian in iron or mild steel, apparently because the condition of 
< m retrain requires a greater load to produce it I hue i rod of 
i immon iron, overstrained so much that the yield point was 
reached, was found to hate made a practically complete recot ery 
f its elasticity in hte dajx On the other hand in a rod of 
rather hard steel, o\ erst rained by applying a load of it Urns and 
sulisequently tested with 1 tads of 8 tons only, the recncr) was 
still imperlect after three weeks The following table shows 
the progress of the recovery by giving the observed extensions of 
this rod after three intervals, namely ten minutes, one day anti 
three weeks after the overstrain took place 




l he molecular settlement which is shown by these experiments 
lo be going on for sime time after oversirun has taken place is 
1 n iwn to lee associated with a rise in the yield point Instances 
i f this were given by the author in a previous paper (ltot A ) 
Vs , No 205 1880) 

Mly (O — On the Motions of and within Moleeides and 
mi the Significance of the Ratio of the Two Spetthc 11 eats in 
( ases ’ by Or (.1 Johnstone Stone}, IKS 

In treating >f molecular physics it is found to lx convenient to 
widen the meaning of the word motion so that it may be 
employed in regard lo any change or event in which energy is 
st ired, whether as kinetic energy, or as potential, electrical, 
themkal or any other It is in this generalised sense that the 
term is lo lie understood throughout this paper 

1 he anr of the paper is to demonstrate the existence of events 
g ing on within the molecules of matter which are so sluggish 
in a ffecti ng Us pressure when in the gaseous stater-or its tern 
]xratun is mevsured by the thermometer, that it is only after 
millions of encounters that any manifestation of their having thus 
1 ixt c nergy by conduction Incomes appreciable, while these same 
events are prompt and a?five agents in other operations of nature 
1 hr ugh ehtrmeal reactions or by radiation 

Molecular events miy be distinguished into A or external 
events, and B or internal The external events are the move 
minis of the centres of inertia of the molecules relatively to one 
another They present themselves most conspicuously in those 
c imparatively protracted journeys which the mileeulesof gases 
make between their much briefer encounters By B motions are 
to be understood all events in which energy can be stored that 
go on within individual molecules, Including rotation of the 
molecule (if there be any movement of this kind which, how 
ever, is not probable) along with every other relative motion of 
the parts of the molecule movements within its ponderable 
matter, or of its electrons, changes in the configuration of its 
jiarts, and every other event within the molecule which can 
absorb and yield energy The electrons are those remarkable 
charges of electricity, all of the same amount, which are asso 
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mated in every chemical atom with each capacity that it possesses 
of entering into < omlanation with other stoma 

It is convenient to distinguish the B or internal events, into 
Ha events between which and the A or translational motions of 
the molecules there is ready interchange of energy whenever 
encounters take place, Be events which are so isolated that no 
such interchange takes place, and Bb events which he between 
these extremes In the struggle which takes place during an 
encounter, or in any one of the much longer intervals between 
two encounters, a Bb event will part with but very hide of any 
excess of energy it may possess by conduction, 1 1 by trans 
femng energy over to A or Ba events Nevertheless it may 
sustain an appreciable loss of energy in this way when the mole 
cule has been buffeted in a sufficient number of encounters This 
may easily occur in a time which seems short to us, since, if the 
gas be at atmospheric temperature and pressure, each molecule 
meets with some thousands of millions of encounters every 
second Meanwhile, during this process, which is slow from 
the molecular sUndpoint, the Bb events if they have electrons 
associated with them, may be engaged m a prompt and active 
exchange of energy with the .ether by radiation 
I In subslam es that are appreciably phosphorescent, it is easy 
| to detect the presence of these Bb events, and, accordingly, a 
proof that they exist in this class of bodies is given in the paper 
Moreover, It) comparing the behaviour of different phos 
phorescent bodies, we learn that the degree of isolation in which 
Bb motions stand varus much from substance to substance 
Motions of this ty|ie, which arc so conspicuous in the bodies 
that can be perceived to be phosphorescent, are, of course, not 
confined to that 1 lass of bodies In fact, they appear to be an 
' important port f what is going on m every molecule of matter 
| that cm emit a sjxctrum, a description which probably cm 
braces every m lieule 

I Since Bb motions are m various degrees isolated from the 
othtr events that are simultaneously going on in the molecules, 
it follows that in some gases the specific heat as determined by 
I experiment will not lx a definite quantity, but will partly depend 
I on the duration of the experiment by which it is determined— 
I r upon whether or not there has been time for an interchange 
of energy between the Bb motions and the A and Ba events 
This IS likety in s mil gases to make an appreciable difference 
between determinations of y —the ratio of the two specific heats 
1 dedm ed from the observed velocity of sound in the gas (when. 

the real experiment lasts only during one semi vibration of the 
I musical note emiil >yed), and determinations made by other 
: experiments which require seconds, perhtps minutes, to carry 
I them through 

1 here is rusm to believe that it is with these Bb motions that 
the electrons within chemical atoms are chiefly associated, and 
that in most cases it is they which are concerned in luminous 
iffi cts, whether in flames or when the gas is under the influence 
of electricity At cordmgly in both cases the luminous effects 
may have lhcu origin in events that are in a considerable degree 
isohted from th >sc that directly affect the thermometer, and 
wherever this is the ease, the luminous effects will be in excess of 
what belongs 11 the temperature of the gas as determined by its 
power of communicating heat by conduction to bodies upon 
which its molecules impinge This seems to have been proved 
l>y Prof I ewes of flames (Protttdtngt of the Koval Society, 
vol lvu p 404 and p 467), and manv phenomena indicate that 
it is also true of all gases which exhibit spectra of bright bnes 
when in that state which has been miscailedf incandescent 

It u s|>eetally lo lie noted that the interpretation usually put 
upon the value of y in a gas has lo be profoundly modified in con 
sequence of the presence of Bb motions within the molecules, 
and of the degree in which the corresponding Bb motions of 
swarms of molecules are more or less linked together by the 
interaction that goes on between their associated electrons and 
the .ether (bee bitrgeralri, in the ProreedtHgt of the Royal 
boeiety, vol lvu p 3W ) 

I hese examples may serve to show how a knowledge of the 
presence and activity of Bb motions supplies a clue to Interpret 
ing some of the phenomena of nature , and the extent of its 
applications may be judged by reflecting that it is electrons 
for the most part associated with Bb motions which appear to 
be primarily concerned in every chemical reaction ana in all 
phenomena of radiation. 

“On the Velocities of the Ions” By W C Dam pier 
Whet ham A continuation of a former paper (PM Triut: 
184, 1893 A, p 337), The velocities of certain urns 
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during; electrolysis are observed by tracing the formation of the 
precipitates which they give with a trace of a suitable indicator 
Thus solid agar jelly solutions of barium chloride and of sodium 
chloride containing a little sodium sulphate were set up in contact, 
and a current passed across the junction The banum ions form 
a httle insoluble banum sulphate as they travel, and so their 
velocity can be measured The specific ionic velocity under a 
potential gradient of one volt per centimetre can then be ealeu 
la ted, the area of crosa section of the tube, in wluch the solutions 
are placed, the mean specific resistance of the solutions, and the 
strength of current being known The following table gives a 
comparison between the results thus obtained slid the numbers 
theoretically deduced by Kohlrausch from the migration con 
slants and the conductivities of the corresponding aqueous 
solutions — 


Calculated velocity in Observed velocity in 


c m pence c m per nee 


Banum o 00037 o 00039 

Calcium o 00039 0 00035 

Silver o 00046 o 00049 

Sulphate group (S 0 4 ) o 00049 o 00045 


June 20—‘On the Occlusion of Oxygen and Hydrogen 
by Platinum Black Part I By Dr I udwig Mond, Jr R S , 
Prof W Ramsay, IRS and Dr John Shields 
The authors describe some preliminary experiments on the 
occlusion of oxygen and hydrogen l>y platinum sponge ind foil 
which in general confirm the results olitoined by Graham \t 
most only a few volumes of these gases are occluded by the more 
coherent forms of platinum 

After giving details of what they consider the best method of 
preparation of platinum black, they next describe some expert 
ments which had for their object the determination of the total 
quantity of water retained by platinum black, dried at 100 C 
and the amount of water which can lie removed from platinum 
black at various temperatures in vacuo As the result of these 
experiments they fine! that platinum black dried at 100° retains 
in general o 5 per cent of water, and this cm only lie removed 
in vacuo at a temperature (about 400”) at which the black no 
longer exists as such, but is converted at least partially into 

E ige At any given temperature the water retained by 
inum black seems to be constant The density of platinum 
k dried at loo” C is 19 4 or allowing for the water retained 
by it at this temperature, 21 5 

The amount of oxygen given off by platinum black at \anous 
temperatures was determined Altogether it contains alwul 100 
volumes of oxygen, the oxygen begins to come off in quantity it 
alwut 300’ C ui vatuo and the bulk ol it can be extracted at 
400" C , but a red heal is necessary for its complete removal 
Small quantities of corlxin dioxide were also extracted, chiefly 
between too 200 ( 

In determining the quantity of hydrogen occluded by platinum 
black the authors have carefully distinguished between the 
hydrogen which goes to form water with the oxygen always 
contained m platinum black, and that whuh is really absorbed 
by the platinum per se Altogether about 310 volumes ot 
hydrogen are absorbed per unit volume of platinum tdaik, but 
of this 200 volumes are converted into water, or only no volumes 
are really occluded by the platinum l’art of it can be again 
removed at the ordinary temperature m vacuo , by far the larger 
portion can be extracted at about 250 300’ C , nut a red heat 
is nec&sary for Us complete raojpval The amount of hydrogen 
absorbed by platinum is very largely influenced by slight trues 
>f impurity, probably grease or other matter whioh forms a skin 
oyer tne platinum 

l’latinun) black m vacuo absorbs 1 certain quantity of 
hydrogen On increasing the pressure uf the hydrogen up to 
ibout 300-300 mm a further quantity m absorbed, but efttr this 
pressure is almost without effect By increasing the pressure 
from one atmosphere up to four and a half atmospheres, only 
one additional volume 01 hydrogen was absorbed On placing 
platinum black charged with oxygen, m an atmosphere of 
oxygen, and increatoug the pressure to the same extent, eight 
xna a half additional volumes weft however absorbed 
Platinum black charged with hydrogen And placed u an 
itmosphere of hydrogen kept approximately at atmospheric 
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pressure, and platinum bla< k charged with oxygen and confined 
in an atmosphere of oxygen, Ik. have quite differently when 
heated In the former case hydrogen is immediately expelled 
on raising the temperature whilst in the latter case oxygen is 
steadily absorbed until a temperature of ahuut 360° C (the 
temperature of maximum absorption) it reached, when on 
further heating oxygen begins to come off again 

Incidentally it was nolncd that mercury begins to combine 
with oxygen at 337° C. and that 1 mixture of platinum black 
end phosphorus pentoxide absoila oxygen at a high temperature, 
probably with the formation of a phosphate or pyrophosphate 

In the discussion of the results special reference is made to the 
work of Berliner and Berlhcl it, and it is pomttd out that there 
is not sufficient evidence for the existenee of such chemical 
compounds as 1 't^H, and 1 1„ 11 4 Moreover, the authors are 
of ojnnion that tne heats 1 f combination of hydrogen and 
platinum as determined by Berthclot and favre are valueless, 
and that the heat which they measured is due for the most port 
if nut entirely to the formation of water liy the oxygen alwiya 
contained in platinum black It has yet to lx proied that the 
absorption of hydrogen by pure platinum black is attended by the 
evolution of heat, and as ngards the formation of supposed true 
chemical compounds, solid solutions, or alloys, the author- 
prefer to wait until sufficient data hive been accumulated for an 
adequate inquiry before coming to any definite conclusion 

Royal Microscopical Society May 15 —I M Nelson, 
Vice President, in the chair Messrs Watson and Ssons ev 
hibttcd a simple centring underfitting for use with any ordinary 
student s microscope —The Chairman exhibited n new l< w 
I >wcr lens by /tiss, mil a new photographic lens Mr 
W C Bosanquet read a pajier on tht anatomy of Ny to 
therm ota/it —Mr G C Karop read a paper, by Dr V 
Bruce, describing a new microtome for cutting sei lions The 
Chairman announced thit the library would lie closed from 
\ugust 13 to September 9, mil that the next meeting would la 
in October 16 

Mineralogical Society, Tune 18 —I ewisite and /irkelite, 
two new Brazilian minerals, by Dr I Iluxsak of the 

Geological Survey of Sao Paulo, and Mr ft 1 1 111 r 
I ewisite is a new tllano anlimonatc of calcium and iron which 
was found with xenotime, nionantc, tinnaliar and other minerals 
in the heavy sand olHuncd liy washing the gravel from a hill 
slope at the cinnaliar mine of Tnpuhy, Minas Geraes, Brazil It 
is cubic occurs in small brown translucent octahedra and has 
the composition 5KO 3SI1/), 2hU f /irkelite is 1 new titan > 
zirronatc of ealcium and iron found in association with the new 
zircoma mineral luddeleyilc ill the magnetite pyroxeiute 
from J icupirunga Sio Paulo, Brazil It is cubn occurs 

in black oetahedra, an 1 contains about 80 |>er cent 
of /rOj and li<>, The authirs describe the physical ind 
chemical tliaracters of the two minerals, and dso giVL 
an account of the minerals assKiatnl with the I ewisitt at 
Inpuhy, imongst these a curs sparingly a new titano 

ant inn mate of inn the dcse nplion of which will be completed 
when more materiel is obtained 

Paris 

Academy of Science*, July 8 M Marey in the chair 
On the physical char tcteristicx of the mixin and thL interpretation 
of certain surface details revealed by photographs, by MM 
Lcewy and P Puiseux A general discussion of surface charac 
ters of the moon and their origin, and comparison with certain 
terrestrial features of possibly similar origin -On the manner in 
which any confused but periodic wave agitation becomes regular 
in the distance reducing to a simple wav*, by M J Boussinc-q 
— Action of zinc chloride on resorcinol, by M F Gnmaux 
Comparison of the work done by muscles in the case of pusitive 
work with that developed in the corresponding case of negative 
work, by M A Chauveau I aw of the distribution of mean 
magnetism at the surface of the globe, liy General Alexis de 
folio Volumes of salts in their aqueous solutions, by M 
I ecoq de Boubaudran 1 he author consider* all soluble 
substances to belong to a continuous series of which the members 
at the one end may show dilatation on solution, whereas the 
mtmhers at the other end may exhibit contraction under similar 
Circumstances lie illustrates ltas theory by ex implcs demon 
slitting that the former at low temperatures give contraction also 
on iomtloD, whereas the bodies usually showing contraction on 
solution exhibit dilatation on solution in sufficiently concentrated 
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v>l 1 m —On diphenylanthrone, by MM A Haller and A 
( > t The researches detailed Drove that the lubaUncc C - H„() 
1 liphenylanthrone CgHrs^QQ^* ^C,H 4 From thu 
ntvbluhcd constitntiun the phthalyl tetrachlonde melting at 
88 C must ha\e the diuyra metrical formula C,H 4 <^^£j —A 
1 ew lymphatic gland in the European icorpion by M A 
kowalewiky The gland described hat already been made 
known by J Muller who, in i8a8, termed it a aalivary gland 
On the law* f friction in eliding by M Paul Pam 
leve The conclutton a deduced, horn the singularities 
developed in the paper that the emmneal law* of friction 
ire logically madm noble (even tor ordinary pressures 
and velocities) so soon as the friction become* at all noticeable 
—On the mirage effects and difference* of density obsen ed in 
Natterers tubes by M P VtUard — On explosive statical and 
dynamical potentials by M R Swyngedanw —On direct 
spectroscomcal analysts if minerals and rf some fused salts by 
M A de GramonU—Determinations of the solubility at very 
low temperatures of some organic compounds in carbon 
disulphide by M Arctowski rtard found the solubility of 
substances to be represented for other solvents than water by 
curves practically f hyperbolic form of which the tranche* 
respectively directed themselves towards the points of fusion of 
the advent and of the dissolved substance , he even admitted 
that the solubility would be zero at the point of congelation of the 
solvent, and infinite at the point of fusion or eliullilion of the 
dissolved substance The author finds with carbon disulphide 
that the point of fusion of the solvent appears m t to be an 
essential print on the curve ot solubilities and it is 
otherwise known that the property of dissolving is not an 
exclusive property of the liquid state of matter —On some 
oxidising properties of ozonised oxygen and of oxygen in 
sunlight by M A Denson — Action of nitric oxide oS some 
metallic chlorides ferrous bismuth and aluminium chlorides 
by M V Thomas A fine red ferrous compoun 1 has been 
obtained of the formula 5Fe,Cl 4 NO By decomposition of this 
or by suitably heating anhydrous he,Cl 4 m a current of nitric 
oxide yellowish brown FcClg NO is obtained A fine yellow 
bismuth c< mpound an 1 a pale yellow aluminium compound have 
also been obtaine 1 They are very hygroscopic substances and 
have the composition Bid, NO and AJ.C 1 , NO respectively — 
Action of halogens on methyl akohol by M A Br ichet —On 
a physical theory of the perception of colours by M Georges 
Darxens —On the presence and the rile of starch in the em 
bryomc sac of Cacti and Mesembryanthema by M F d Hubert 
The obeervation* favour the view that starch serves to preserve 
the embryonic sac in tljese plants in that state which characterises 
the npe and readily fertilised sac —On the tectonic characters of 
the north west part of the Alpes Maritime* department by M 
Leon Bertrand —An inferior maxillary human bone found in a 

C to in the Pyrenees by MM I ouiv Roule and Felix Regnaull 
m the character* if the bone described and other similar 
remains it Is concluded that In the tun* of the great Gave beam 
France was inhabited by a human race Of normal height with a 
flat and powerful lower jaw 

Nfw South Waifs 

Luinean Society, May 39 — Mr I N Trebeck in the 
chair —Oologtc&l notes (continued) by A J North —Note on 
the correct habitat of Patella ( Seutellattra ) ktrmadetemis 
Pilsbry, by T F Cheeseman —On two new genera and specie* 
of fishes from Australia by J Douglas Ogilby —Descriptions of 
new species if Australian Coleoptcpa, fart II by Arthur M 
Lea Thu paper comprises descriptions of over one hundred 
species, for the most part referable to the families Mai ate 
Jermutm MerdelluU AntMuuU, and CarrUfikid* —Life 
histones of Australian Coleoptsra, Part III, by W W Frog 
gatt —Description of a giant Acacta from the Brunswick River, 
New South Wales, by J H Maiden This Acacia Has col 
lected by Mr W Bduerlen on Tergoggfc Mountain and on 
Mullumumby Creek, Brunswick River, NSW As far a* 
known, it is confined to brushes as distinguished from open 
forest It attains a height of tao fee and a diameter of 5 feet, 
it u therefore one of the largest of the genus Its closest affinity 
is with A t m er v ata, from which it differs in the structure of the 
flowers, seeds, end pod end in other lea important particulars 
The inflorescence u in looae elongated panicles or racemes, 
whhf pcd un de* in clusters The flowers are few—never more 
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than twenty—with villous petals and sepals which are spa thu 
late and tetramerous The pod u nearly six lines broad, thin 
and straight The author proposes the name of Atatia Baker* 
lor the species in honour of his colleague Mr R T Baker 
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THE DISTRIBUTION OR ANIMALS 
A Text-Boot of Zoogeography By F E Beddard, 
MA., FRb Cambridge Natural Science Manual* 
Pp vni and 246 (Cambridge University Press, 1895 ) 
ITHIN the small limits of 246 duodecimo pages of 
fiurly large type, it is scarcely possible to do justice 
to such an extensive subject ns the geographical dis¬ 
tribution of animals, and, bearing in mind the difficulties 
thus imposed upon him, we think the author of the volume 
before us is on the whole, to be congratulated on the 
manner in which he has completed a very difficult task 
He has given the student a large amount of very valuable 
information, and this m a pleasantly written and easily 
understood form A writer who was not thoroughly at 
home in fats subject might hive contented himself with 
merely giving us abstracts of Mr Wallace's works, with 
such corrections as are ncccssaiy in order to bring them 
up to date Not so Mr Beddard, who has introduced 
into his text book a very large number of facts, chiefly re 
lating to the lower v*rtebrates ml invertebrates, which 
are not to be found in more pretentious works, and his 
volume will thus be of value to ill students As being 
one of the author’s specialities, attention is strongly 
directed to the distribution of earth wormi, and the re 
marics concerning the cunous relationship between the 
worms of Pitafoaa and tho,** of Australia and New 
Zealand will b found sp-cully interesting 

The general plan of the work is as follows After de 
fining locality and station and pointing out the van 
ability in the distributional areas of animals, the author 
takes a numb-r of selected inst inces, drawn from very 
varied classes, of th- distribution of particular groups 
Wc have, for ex implc, the ringe contrasted of such dif 
ferent animals as rheas, ibexes gallinaceous birds, eden 
tales, tortoises, bitrachnns scorpions, planirians, and 
earthworms Having contrasted the differences pre 
sented by these grojps, Mr Ueddtrd corn’s to the con 
sideration of soologic il regions , and here he concludes 
on the whole to idopt those of Messrs bclater and 
Wallace “As a mere matter of convenience, he re 
marks, “ it is immaterial whether we join Europe, Asia 
and North America into one Holuctic region, or use the 
current terms of Neirctic and Pal carctic for the Old and 
New World divisions of this extensive tract ’ With all 
due deference, wc submit that convenience has nothing 
whatever to do with the matter, and it is to be regretted 
that the author has not been bolder, and made a clean 
sweep of what is obsolete in our present system of xoo 
logical geography * ife admits that mammals are, on the 
whole, the most satisfactory group on which to lay the 
foundations of the scheme, and yet he deliberate!) 
throws away Mr Blanfood's very excellent classification, 
n order to adopt one which obviously does not accord 
with the facts 

A want of boldness is, indeed, m our opinion, one of 
the most serious defects m the work, and we should have 
much liked to hear the author express, without restrva 
don, his real opinions both a* ( regard* the so oalled 
Antarctica, and also in re*pec to Dr Batir’s view that 
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the Galapagos Islands ire part of a sunken continent 
We gather that, on the whole, Mr Beddard appears to 
be indisposed to admit Antarctica m its entirety, but as 
to hoW much he believes in a southern land connection 
of more limited extent it is almost impossible to discover 
In this section of the work, moreover, the author has 
made two glaringly < ontradu tory statements Thus 
whereas on page 116 in treating of the limits of 
the Australian region, he temirks that “the boundary 
between it and the Oncntal is sharply marked,” we find 
him on page 106 hesitating whether Celebes should not 
be transferred from the former to the latter region So 
much for sharp boundaries 

The third chapter deals with the causes influencing 
distribution , and here it m ly be noted that the author 
differs from Dr C H Memam, 1 in that he attributes a 
very minor part to the influence of temperature Not 
improbably, however, the difference of opinion is largely 
due to the different envnonment of the two workers, the 
effects of this factor being apparently more noticeable in 
the New World than m the Old Very many interesting 
instances bearing on the problem of dispersal will be 
found in this chapter In the fourth chapter, the faunas 
of islands are discussed , while the fifth closes the work 
with a few theoretical considerations In this chapter 
we find the remarkable suggestion that Marsupials have 
t ikeft their origin in Australi 1, a conclusion which, in our 
opinion, has no shadow of justifii ition from the facts of 
their past history ind which is absolutely contra 
dieted by the author himself After stating on page 
226, thit their “number in Europe may have been 
small, he speaks of these animals on page 227 as “once 
existing in great variety m Europe and North America," 
md liter on in the same page that the “survivors have 
been pushed in to the furthest comer of the world—the 
Austi ilian continent, and some of the islands to the 
north More hopelessly contradictory statements it 
would be difficult to find As to the author’s conclusions 
that there has been a general migration of the older 
fonns from north to south, we are in full accord 

It is mjch to be regretted, especially from the point of 
v lew of elementary students, th it the work should be dis 
figured by several glaring maccur icies which ought to have 
been coi rected in proof We find for instance, the genus 
Anurotorex given as exclusively Palsearclic, whereas one 
of the two known species is from Assim On the same 
page, again, the genus Capra is likewise giv&i as confined 
to the Palaarctic rtgion, whereas, on p 32, the bouth 
Indian C hylocnm is included in the same genus 
Should Mr O Thomas ever read the work, he will be 
surprised to learn (p 90) that he has identified the 
African pouched rats oPthe genus Crtutomys with the 
American Hesjteromys On p 97 we have “musk deer" 
m place of “ musk ox * , while on p 100 we And the 
Siberian hippopotamus figuring as Ckceropotamus (the 
name of an Eocene genus of pigs) instead of Ckotroptn 
Again, on p 103, we have the langurs alluded to under 
the name of Pretbytes , while on p 106 they appear 
as ScMMoptthecus By what confosion of ideas the 
name HyracoetOn. (which belongs to an extinct genus of 
rhinoceros like animals) is made to do duty for Dideiphys , 
we are at a loss to understand Carelessness is likewise 
1 S*. Sot other Sft vd v pp* >V'J« <«»«' 
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exhibited by the statement, on p, in, that Rhea is ex- the modes of occurrence and properties of raw materials. 
< lusively confined to the Chilian sub region of South and products are collected in the first chapter, while 
America, especially after the author has stated on p. ao analytical methods are similarly gathered together in the 
that Rhea macrorhyncha occurs in Pernambuco and second. A sinking feature in the first chapter is the 
Uahia. amount of space devoted to native sqda. Recent explore- 

As likely to mislead the student, we must also call tions have greatly extended our knowledge of the occur- 
attention to the so-called genera Aqutas and PhyUotU rence of this substance, and with sources pf supply like 
being placed among those characteristic of the Oriental Owen’s Lake in California, it Seems not at all unlikely that 
region, whereas Dr Dobson,* whose views are en 'n a few years nattVe soda may compete on a large scale- 

dorscd by Mr Blanford, states that there is no justi- with that manufactured by the Leblanc and the ammtoma 
fication for the separation of the forms thus named processes. The chapter on analytical methods is very 
from the ordinary Rkinolopkux If the author has complete, the chief new feature in it being the description 

reason to doubt the correctness of such generally ac- and illustration of Lunge and Marchle wski’s 'gas analysis 

cepted views, he should have appended a note to that apparatus on p 113. It seems a pity that those who buy 
effect Many other points of this nature might be alluded and sell alkali should not by this time have reformed the 
to, but we cannot help regretting that the author has chaotic conditionof“tradecustoms* which makes it neces- 
once more resuscitated the myth of the fossil Australian sary still to demote five pages of a work like this to the 
elephant question of alkalimetnc “ degrees " 

While the book would have been much better had more In the chapter on the salt-cake process the changes 
care been exercised on its composition and correction, it consist chiefly in the greater prominence given to plus- 

will serve a useful purpose as a general guide to the pressure furnaces, of which two forms are figured, and to- 

principles of the geographical distribution of animals, and mechanical furnaces. At the date of the first edition, plus- 
may accordingly be recommended to the student, pro- pressure furnaces were in little more than an expen- 
uded he have sufficient knowledge to steer clear of the mental stage, but the advantages they present have 
pitfoslls. R Lv dkkkf.r gradually made themselves felt, and their use has become 

correspondingly more frequent. The early type of the 

-- j oneg raec f,anna) f urnace has been omitted from this 

ALKALI MANUFACTURE f d,t, °* and ™«hanical furnaces are represented by the 

later form of the Jones furnace, with fixed stirrert and 
A Theoretical and Practical Treatise on the Manufacture movable bottom, by the Mactear furnace, and by Larkin’s 
of Sulphuric And and Alkali , with the Collateral mechanical roaster These furnaces are all fully described 
Branches By George Lunge, Ph.D, Professor of and figured, and the discussion of their menu and 
Technical Chemistry at the Federal Polytechnic dements is eminently fair The account of the Hargreaves 
School, Zurich. Second edition, vol 11 Pp xi process has been completely rewntten and greatly im- 
9 2 9 - (London Gurney and Jackson, 1895 ) proved, entirely new drawings of the arrangement of the 

T O criticise, in the ordinary sense of the term, such a cylinders having been introduced. That this beautiful 
book as this, demands an expenence as wide as that process should not have further extended, is matter for 
of the author—not only in the laboratory investigation regret, but, as Dr Lunge justly says, it came too late—it 
and the exposition of the problems of chemical techno- has had to succumb to the competition of the ammonia 
logy, but in the exigencies of daily life in a chemical works soda process, and the consequent necessary subordination 
This dual expenence is possessed by few, and the present of other considerations to the production, in the Leblanc 
writer can lay no claim to it. But the wide acceptance process, of strong hydrochlonc acid, 
of the first edition of Dr Lunge's book as the work of The condensation of hydrochlonc acid had reached 
reference os alkali manufacture, makes the expression of a such a stage at the date of publication of the first 
judgment on us value superfluous, and the reviewer need edition, that we find but few changes m this one, and but 
do little more than make a general com pan son between two noticeable additions an account and discussion of 
the present volume and its predecessor of fifteen years qgo. Dr HurtePs mathematical treatment of condensation, and 
It may at once be said that the book has been a description of the Lunge-Robrmann plate-columns, 
thoroughly brought up to date. It is bulkier than the former The gist of Dr HUrtePs papers is, on the whole, very 
edition to the extent of over aoo pages, though many faithfully reproduced , but there are two errors which are 
processes described in detail in the earlier work, being likely to cause conftfsidn to the reader u n acquai nt ed with 
now obsolete, or nearly so, are here merely referred to , the original* on p. 308, lines 6 to 10, where the source 
but though soms of this increased bulk arises from lengthy of the figure 43 3 is not obvious, the feet being that it is 
detailed accounts of new processes, yet most of it is due quoted from a third example of HurtePs, m which the gas 
to the small additions interpolated on almost every page dealt with contains 43 3 per cent, of hydrochlonc acid, 
of the book. No published work on alkali manufacture and on p. 313, where, in converting Dr HurtePs English 
appears to have escaped Dr Lunge, whether in journal measures into metric units, so cubic feet per second is 
or patent literature, and he has not only furnished an taken as 20 feet per second, and the resulting contact 
admirable digest of the progress made m technological figure is worked out to 334 instead of 3474. The Lunge 
thought and practice since 1880, but has throughout towers are described m the body of the work, and details 
given references to original sources. of their structure, as well as a suranmry of results obtained 

One change in arrangement commends itself at once in then actual working at Duisburg, are given in the 
1 "Cm.C hin***Brie Mas," F k*. addenda. These figures are certainly remarkable testi- 
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many to the efficiency of the plate-columns , whether in 
all respects they will achieve the results their inventor 
claims for them, it is, perhaps, yet premature to say 
The chapters on the black ash process, on the manu¬ 
facture of finished soda, and on caustic, are examples of 
what has been said above as to Dr Lunge’s care and 
Industry, exhibiting no striking changes, they are yet 
charged with additional matter, of which no satisfactory 
account can be given, but which will become continually 
evident to those using the book. 

The recovery of sulphur from tank waste is, of course, 
treated at length. The multitude of attempts to solve this 
problem, the repealed failures—chemical or economic— 
of these attempts, the apparent hopelessness of further 
discovery in so well-explored a field, and the tenacity with 
which the attack has been continued, form one of the 
most interesting chapters in the history of manufacturing 
chemistry, and the account given here is full and accurate. 
Though the detailed description of Schaffner and Helbig’s 
process has been omitted from this edition, yet the bulk 
has swelled by some forty pages, an increase due, of 
course, chiefly to the Chance Claus process, the account 
of which, with its modifications and variations, is one of 
the best written portions of the book. How far this 
beautiful process affords a satisfactory solution of the 
problem of sulphur recovery, may be gleaned from the fact 
that in 1893 the produce of Chance sulphur in Britain 
was estimated at 35,000 tons 

An indication of the tendency of chemical manufacture 
to become more scientific, to be guided by principles 
rather than by rule-of-thumb, is found in the increased 
amount of “ theory * in the book Not only have we 
accounts of investigations into the reactions involved m 
the .various iprocesscs, but also accounts of the thermo¬ 
chemistry of the Hargreaves process and the black ash 
process, and of Dr Hurler’s application of mathematics 
to technology, mentioned above No one will dispute Dr 
Lunge’s statement that manufacturing conditions are 
complex, and difficult to imitate in laboratory experiments, 
still more to state in a form definite enough for mathe 
matical expression no one will question the justness of 
his warning against proceeding too rashly on lines sug¬ 
gested by theory alone, or indicated by mathematical 
reasompgs on insufficient bases , but the fact that thermo 
chemistry and mathematics find a place at all in such a 
•work as this, shows that our manufactures are being con 
ducted with a closer knowledge than formerly of the 
principles—chemical, physical, and mechanical—which 
underlie them, and that we may look; fprward to a time 
when we shall have as foil control over the conditions of 
our operations in the manufactory as we now have in the 
laboratory 

The Leblanc soda^process is regarded, by those who 
are in any way connected with it, with feelings akin to 
those with which they look on the British Constitution 
It inspires a certain affectionate respect, from its com¬ 
bined familiarity and antiquity, and the contemplation of 
Its decay or extinction gives nse to feelings of regret, 
apart altogether from the pecuniary interests which are 
involved in it. The statistics given by Dr Lunge, which 
Show a steady increase in the salt used for the ammonia 
ptbeess^ from 37,000 tqas in 1880, to 330,000 in 1895, while 
that need for the Leblanc process has decreased in the 
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same period from 650,000 to 470,000, are not reassuring , 
but if the older process be doomed to ultimate extinction 
it will at least have a worthy monument and history m the 
successive editions of Dr Lunge's book. 

Misprints and slips in such a work are inevitable, 
there are several, but nearly all such as betray 
themselves at once, and carry their corrections on their 
faces. A copious index to the volume adds greatly to its 
value for reference J T DUSK 


PHYSICAL ANALOGUES OF PROTOPLASMIC 
MOVEMENT 

Mkrcscoptc Foam and Protoplasm By Otto BUtschli 
Translated by E A Minchin (London Black, 1894.) 

ROF BttTSCHLI’S work on Microscopic Foams has 
been already discussed in these columns, and 
therefore, in noticing the English translation, a very short 
account of the book itself will suffice From his long 
senes of observations, especially upon the structure of 
the protozoa, the author was led to regard protoplasm 
as a substance arranged always in the manner of an 
exceedingly minute honeycomb, containing a second 
substance in its cells. Taking tins view of the structure 
of protoplasm, and probably stimulated by the experi¬ 
ments upon capillanty and surface-tension made by his 
colleague Prof Quincke, he next endeavoured to find a 
substance having an analogous physical structure, and to 
produce in it some of the simpler phenomena of proto 
plasmtc movement The result was the manufacture of 
the remarkable foams, now so well known in zoological 
laboratories, in which the walls of the protoplasmic 
honeycomb are represented by thin lamine of olive oil, 
the chambers containing a solution of potassium car 
bonate and soap The remarkable resemblance between 
the histological structure exhibited by drops of this sub 
stance, and that of an amoeba, is probably familiar by 
this time to most biologists, as is the resemblance 
between the streaming movements of the two structures, 
and the protrusion and retraction of pseudopodia by each 
In the work before us, the final investigations upon oil 
foams are first described The first eighty pages contain 
a minute description of the manner in which the foams 
are best prepared, and of their behaviour under the 
influence of various agencies. Especially interesting is 
the effect of induction shocks, by which convulsive move¬ 
ments are obtained, and the streaming is frequently 
slowed down or depressed. It is difficult to avoid com¬ 
paring the manner in which each a foam-drop flows 
towards a solution of certain substances, such as soap, 
with the simpler phenomena of “ chemiotaxic " attraction 
After a detailed description of the preparation and 
behaviour of oil-foams follows a summary of investiga 
tions on the structure of protoplasm, as seen m the living 
condition and after various methods of preparation This 
account deals with the structure of various protozoa, and 
with the cells of many metazoon tissues, especially with 
nerve-cells and fibres, the object of the whole account 
being to demonstrate the “alveolar” structure of the 
protoplasm in all these cases. This account is illustrated 
by several plates, which have been admirably re-drawn 
for the English edition of the work, and in addition to 
these a collection of photographs has been prepared 
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llustrating the minute structure of oil drops and of many 
of the animal cells described The evidence of this senes 
of photographs is perhaps even more stnking than that 
of the plates and it is well here to draw special atten 
tion to them, because the only information given to the 
English reader as to the means of obtaining them is in a 
note on p 341 where it may be easily overlooked 

The second part of the book contains a short history 
of the views which have been held concerning the 
structure of protoplasm, from the time of Remak s early 
observations on nerve fibres until the year 1892 this 
is followed by a full exposition of the view that all 
protoplasm has the foamy structure exhibited by the oil 
foams already described, and by a discussion of the 
difficulties winch attend the explanation of all proto 
plasmic movement by reference to changes in the surface 
tension of a foamy substance 

Such is the arrangement of a work containing the 
most remarkable attempt to express protoplasmic move 
ment in terms of inorganic phenomena which has yet 
been made That the attempt is not yet successful in a 
number of special cases Prof Butschli himself is careful 
to point out and the difficulty of explaining m this way 
the formation of fine thread like pseudopodta is as he 
admits, very great A more serious difficulty even in 
cases of simple lobose motion is the difficulty of demon 
strating those < orrents in the water outside an tmeeba 
in motion, which should on the diffusion theory exist 
These and other points are dearly stated b> Prof 
Butschli so as to inspire the hope that the final section 
of his book will lead to the prosecution by himself and 
his pupils and by others of further work on the lines he 
has here laid down Without such investigation any 
detailed criticism of the difficulties would be simply 
impertinent 

Mr Minchin is to be congratul ited on his translation 
The original German while alw tys lucid is often difficult 
to translate, because the author has throughout been in 
fluenced on the one hand by a desire to be as bncf as 
possible and on the other b> a spirit of scientific caution 
so that he qualifies statement after statement with 
epithets which make his sentences easy enough to under 
stand, but hard to render into such English as Mr 
Minchin has generally achieved 

By incorporating the ippendix of the original edition in 
the body of the work a distinct advantage has been 
gained and a useful fciture wanting m the German 
edition, is 1 veiy excellent index 


OUR BOOK SHhLF 

Mstketu Principles By Henry Rutgers Marshall, M A 
(New York and London Macmillan, 1895) 

Mr Marshai l has done such good work in the field 
of .esthetics that we are glad to welcome this short and 
simplified exposition of the principles which he regards 
as fundamental As we said on reviewing his more 
technical treatise there is good stuff in his work and it 
is based on right lines We have only space to deal very 
briefly with one or two points on which we are still con 
strained to assume a somewhat critical attitude 
Although the view th it pleasure is the accompaniment 
of the using up of surplus stored energy and that pain 
arises when the stimulus calls for an overdraught of 
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energy, may well hold good in certain fields of activity, 
it does not appear to touch some of the pleasures ana 
pains of special sense That certain groups of sensory 
stimuli are pleasurable, and others painful, seems just as 
primary and inexplicable (and therefore to be at present 
treated merely descriptively) as that certain light 
vibrations give rise to tne sensation blue and others to 
the sensation red They are primary data of “alge 
domes as the coloui sensations are primary data of 
colour vision 

In the helpful classification of ‘ Instinct feelings,” so 
called, we think more stress is laid on heredity than the 
facts at present justify That there is an innate inherited 
potentiality of fear, for example, is unquestionable , and 
that it is connected with a tendency to flee from a dis 
advantageous object, may be admitted But the dis 
advantageous nature of the object would seem to be a 
matter of individual experience, aided by the effects of 
what Mr Hudson terms tradition through parents or 
others It 1*. at least questionable whether the ad 
vantageous or disadvantageous nature of the obiect is 

determined by the experience of untold generations of 
ancestry 

The third and last, point on which we would touch is 
the delimitation of the .esthetic field That what is judged 
to be esthetic appears to be permanently pleasant m 
revival may be and m the main is true enough But 
that the relative permanence of the pleasure-field can be 
regarded as a sufficient .esthetic differentia we ore not 
prepared to admit We cannot here discuss the question, 
wc hold however that just as the pleasures and pains 
of sense on the algedomc accomp imments of sense 
experience so arc the distinctively a.sthetic pleasures and 
pains the ilgedomc accompaniments of the perception of 
relations Mr Marshall s criticisms of the mtellectualist 
position (if this view of the purely algedomc accompani 
ment of activities which in their cognitive aspect are 
intellectuil miy be included under this head) is 
insufficient u> tarry conviction 

Wc have selected one or two points on which Mr 
Marshalls views do not appear to us to be convincing 
but it is partly Ik cause he is really worth differing from 
that wc on recommend his work for cireful and serious 
consider ition 

An A/tilyus / Astronomical Motion By Henry Pratt, 

M I) (London G Norman and Son 1895 ) 

Thl present small volume is a contribution to the ever 
increasing mass of pseudo scientific literature in dealing 
with which 1 scientific reviewer must always find a 
difficulty His first impulse is to ignore such a book 
altogether but there arc objections to such a course 
To preserve strict silence might m the first place, lead 
the author and those who blindly trust his guidance 
to claim that his work was of real scientific value, since 
it had been tacitly accepted by the scientific world, or, 
at least th it his theory could not be confronted by any 
fatal d prion objections Further, a book of this kina 
is liable to lead astray the nntrained minds of chance 
readers, and one s duty to the public requires that some 
effort should be made to prevent the waste of time and 
money over an ignorant and worthless book. 

Dr Piatt s object m publishing the book is to give a 
simpler expression to tbe views developed in his earlier 
work, “Pnncipia Nova Astronomica ’ (see Nature, 
May 17, 1894) He may have found that students needed 
additional explanations, or that another advertisement 
was necessary to assist the sale of the earlier work. If 
the course were prompted by the first suggestion, one 
cannot say that the author has been altogether successful, 
for bis theory remains quite as obscure and unsatisfactory 
as when first presented The distinguishing feature of 
this theory requires our own sun to revolve round an 
‘ equatorial sun, which in turn revolves round a “.polar * 
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no, which finally has its centre of motion in a “ central 
Mn “The evidence of the existence of the central, 
polar, and equatorial suns is found in certain observed 
phenomena, hitherto attributed to other causes, but which 
are in reality due to their presence and influence’ 
Besides the simple enumeration of these phenomena, it 
is in vain to look for any direct proof of this statement 
The author s method of removing objections to his theory, 
one of the principal objects of this book, is, however 
complicated in detail, extremely simple in principle It 
practically consist* in calling a motion, or an absence of 
motion, when it does not nt in and support his theory, 
atpartnt, and when such motion cm be explained, or 
Dr Pratt considers is explained nai Such juggling with 
phenomena resulting from a combination of revolution 
and rotation, naturally presents no difficulty to a man 
who cannot see that a body revolving m an orbit, and 
always presenting the same face to the centre of the 
orbit, routes once m the pei lod of rev olution But others 

taupht in a different and more rigorous school, hav e great 
difficulty m apprehending the author's meaning, and fail 
altogether to appreciate the arguments by which he seeks 
to support the successive parts of his theoretical system 
Neither does Dr Pratt understand the aigumcnts nor 
as far as we can see, admit the facts, by which the 
gravitational theory is supported In the third chaptci, 
the author, in criticising our cut rent ideas of planetary 
motion, discloses the awkward fact, that he has not the 
slightest acquaintance with Kepler’s laws He has not 
taken the trouble to master the first principles of the 
system he would overthrow, but seems to think himself 
qualified by inspiration to offer another His inspira 
tion, we fear, is due to a disordered and ill legulatcd 
imagination 


LETTERS TO THE EDITOR 

Tkt Editor dots not hold kimstlf rtsponstblt for opinions ox 
prtssod by hts correspondents NtUhor cam At undtriaht 
to rot-urn or to corrtspond with tkt wntors of, rejoctod 
manuscripts intemdod for tkos or any otktr pari of NArUEE 
No notui is taktn of anonymous communications ] 

The Physical Properties of Argon 
The following measurements may be of interest in connection 
with the chemical position of argon The gas was prepared 
from atmospheric air with the aid f oxygen and alkali only 
Weighings at o° C upon a Urge scale (two hires), and with 
the apparatus formerly employed for other gases, give as the 
density of argon (O, = 16) 

>9 940, 

a number in almost exact agreement with that obtained by Prof 
Kamasy, working upon s relatively small scale and with gas 
derived by magnesium (Rayleigh and Ramsay, Phtl Trans 
>895) 

In spite of its greater density, the refraction (/a - i) of argon is 
only 961 of that of air so that if we take for air under st indard 
conditions n m i 0002923, then for argon 
M ■ 1 000281 

Terlmg Place, July 20 Ra\ LFirH 


The Teaching University for London 
I was absent from the country during the l mversity of 
London Election, but I may be permitted to make a few re 
marks on Sir John Lubbock s letter in the last number of 
Nature 

I Em afraid he has hardly weighed the very serious conse 
quencet of the action he has taken They will have to he met 
as best we may What 1 now desire to consider u some of the 
grounds on which he has attempted to defend it. These them 
salves afford matter for sufficiently grave reflection 
(r) Sir John states m Ms letter to. Prof RUcIcer "I am not 
asking (hat any privilege which they do not at present possess 
NO 1343, VOL. 52] 


should bt conferred on my constituents, but only supporting 
vhat is now their legal right This right I know they 

highly value ” Thu is a most extraordinary statement What 
Convocation undoubtedly possesses is the right of veto on any 
fundamental change in the constitution of the l mversity It 
has been exercised in the past 11 some effect when Convocation 
summarily rejected the ret rtnmendation* of tht first of the re 
cent Commissions It might have been exercised when Convo 
cation assented to the admission of women t< the University 
But it has never hithert 1 he, n exercised except by the personal 
vote of members attending Convocation who havehad the oppot 
tunity of hearing in adequate debate the arguments for and 
against the proposal at issue What Sir John propones now u 
something widely different a itfrettdnnt in feet in which the 
decision of Convocation is t > be signified * as at a Senatorial 
election, 1 * by voting papers In my judgment such a piece 
«k.nt, if once established wt uld utterly destroy the prestige and 
authority of the meetings of Convocation as at present consti 
tuted To this point I will return presently But at any rate I 
think it will be admitted by all who know anything of the practical 
working of this body that Sir Johns proposal u a pretty revo 
lulionary change How then are we to reconcile it with his 
language which I have qu led above 
(u ) But Sir John s action becomes still more extraordinary in 
the light of the actual recent proceedings of Convocation itself 
To read hu letter it might he thought that we were smarting 
under a sense of injury an 1 injustice, and that Sir John as in 
duty bound, had come chivalrously to the rescue < f oui oppressed 
body Par from thu being the feet I think that in plain 
language Sir John has given Convocation the severest slap in 
the face it has ever received 

After the report of the first Commission was dead and buried, 
the see nd time up in due e lursc for t moderation by Convoca 
tu n and for the past two years its mind has been sccupied with 
little else The report might havL succumbed to the veto like 
its predteessor but it lid not I need not recapitulate all that 
has htppened It is emugh to say that though Convocati m 
appr ached the conclusions of the Cimmimon with a certain 
timidity or at any rate reserve their substantial acceptance after 
each successive delate steadily gained ground 

1 inally at the meeting on January 32 of the present year the 
following resolution was earned — 

Thai Convocation while devinng to express generally its 
api r >wl of the proposals contained in the Kept rl of the Royal 
Commission is of opinion that power ought to be given tv the 
Statutory Commission to vary the details if the scheme, and 
that it ought to be made an instruction to the Commissioners, 
before framing the statutes and regulations to confer with duly 
accredited representatives of the Senate and of Convocation, as 
to the ni xlifications which may be desirable 
Now whatevtr be the opinion of different sections of Con 
vocation on the general merits of the question I think that we 
ore all agreed as to the latter part if the resolution Convoea 
tion regards the Report as a possible lasts for reconstruction, but 
declines to pledge itself to all the details But it is most 1m 
pirtant to observe and it was most clearly pointed out in the 
delate, that in adopting this resolutirn Convocation waived its 
nght if teto In other w irds it droppcl its possible non 
potsumm and looked 11 negotiation to attain what it wanted 
This resofuti in was f illowtd by a further one, which was its 
necessary executive corollary I may be permitted to extract 
the whole from the minutes as it is significant to observe that it 
was moved and seconded by a representative of either side 
‘ On the motion of S P Thompson, D Sc , B A , seconded 
by 1 B Napier LLD Resolved 
‘ (1) That a Specisl Committee of nine members including tile 
Chairman of Convocation be nominated to prepare for presents 
lion to the Statutory Commission, when appointed, a memo 
random of points in the Scheme of the Royal Commission in 
which modification is desirable, and with power to e infer with 
such said Statutory Commission, and with any Committee of the 
Senate 

“(2) That this Special Committee consist of the following 
Members —The Chairman of Convocation, Dr Allchin Mr 
Bom pas Mr Stanley Boyd, Dr Cave, Mr Cozens Hardy Mr 
Thiselton Dyer Dr Napier, Dr S P Thompson 
Now I put it to Sir John who, though I am glad to say n it an 
old,’ 1a certainly an experienced 1 parliamentary hand ’ whether 
the action he has taken is exactly courteous to Cr nvocation m 
general or to its formally constituted Committee in particular 
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What Sir John practically says ton* utbu “Yon may do a* you 
like, bat I am taking the management of thu btinness into my 
own hands” Now, we are undoubtedly proud of having a 
representative in Parlument, but I ate very doubtful whether 
Convocation Is pre p ared to accept that representative as its master 
The resolution of January aa, as It happened, owing to the 
nrolongatran of the debate, was not earnedby a large raajonty 
The question was therefore brought up again on May 14, and 
reaffirmed by more than two to one 
The present position then is this t Convocation has accepted 
the Report of the Commission in principle, awaits the appoint 
raent of the Statutory Commission, and has delegated to a 
Committee of men representative of various views the duty of 
conferring with it Thu Committee, which has already held a 
preliminary meeting, can be in touch at any time with Convoca 
tion, and it u difficult to see what better machinery Convocation 
could provide to bring about the result which all reasonable men 
desire And all this, Sit John, who 1a not a member of Convo 
cation, and who has not apparently taken the trouble to acquaint 
himself with its proceedings, calmly sets aside for a new (angled 
and unheard of plan of hu own 
(ui) Sir John, in what I suppose I may call hu defence, says 
“ the University u the only body whose constitution it is proposed 
to change ’ I do not know, I am sure, how he arrives st thu 
But we, who have had to consider the point, have been advised 
very differently It has been pointed out to us by very high 
legal authority, that some at least of the bodies which it u 
desirable to bring into closer co operftion with the Univemty may 
be impeded by disabling enactments And one of the strongest 
arguments brought before us in favour of a Statutory Commission 
was the fact that it u a legislative solvent, and could subject of 
course to the approval of Parliament remove any legislative 
impediment which stood in the way of its ordinances 

(iv ) What I have stated above u sufficient, I hope, to show 
that Sir John s interference really amounts to a grave invasion 
of the privileges of Convocation, and I am utterly at a loss to see 
by what considerations it can be justified The principle of a 
rtftrtndum which it u proposed to force upon us it one which 
can only be accepted after the moat serious examination 

Let us consider what it involves At present, on any question 
of moment, Convocation only proceeds to a decision after a 
prolonged debate And I venture to say that m ability, and 
certainly in earnestness, the debates in Burlington Cardens will 
compare not unfavourably with those at Westminster The 
divisions, it may be inferred, are the outcome of reasoned con 
viction A rtftrtndum is a very different matter It is only 
theoretically applicable when the issue is of the sharpest, and 
can be stated on the most explicit terms tor anything short of 
this it would be necessary to organise for and against any proposal 
a costly machinery in order to put before each voter a reasoned 
statement on one side or the other But the Statutory Com 
mission, from the nature of things, will have to deal with matters 
of the most delicate compromise, affecting, as I have shown, 
other institutions besides the University To subject these to 
the accidents of a rtftrtndum, u, I venture to say, one of the 
maddest political expedients ever proposed 
I cannot refrain from adding one more remark I deeply 
regret that Sir John, in addressing the President and other 
bellows of the Royal Society, thought it worth while to point 
out to them that some of them ware not hu constituents There 
are many students of practical polities who find it difficult to 
justify the existence of Umvemty Members at all I take it 
that the only defence that can be made for them u that they are 
something more than the mandatories of merely local interests, 
such as may exist, say, in a borough They stand in Parliament, 
if they have any chum to be there at all, as the repre 
sentatives of those interests remote from party which ennoble 
and dignify the life of a nation Universities may select and 
return such Members But that duty performed, theirs begins 
If Sir John really seriously thinks that It u inappropriate Out a 
body of Fellows of the Royal Society should address the 
Member for the Umvemty of London on a matter of supreme 
public interest, then 1 can only say with the deepest regret that 
I hope that the day u not distant when onr choice may tall on a 
man of larger sympathies with the interests of the higher 
education and leaning W T Thisflton Dyer 

Kew, July so 

P S —I trunk u important to add from the Bill a portion of 
Clause 3 —"(1) The Comm ua oflets shall make statutes and 
ordinances for the Umvemty of London in general accordance 
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with the scheme of the report h er e in be for e referred to, but subject 
to any modifications which may appear to them expedient after 
cotutaenng any representations nude to them by the Senate or 
Convocation of the Univemty of London, or by any other body 
or persons affected ” It will be seen ( 1 ) that it practically 
accepts the procedure of Convocation and (n ) gives a Incur 
standi to other bodies beside the Umvemty which may be 
affected -W T T D _ 

Sir John I ubbock seems to have a mistaken conception of 
the nature of the nght of veto possessed by the Convocation of 
the University of London The Charter of that Umvemty 
provides that Convocation shall have " the power of accepting 
any new or supplemental Charter for the University or consenting 
to the surrender of thu our Charter ” Bat such provisions 
cannot limit the action of Parliament The provision u simitar 
to the reference to Convocation at both Oxford and Cambridge 
of new statutes and of all alterations in old statutes proposed % 
the Council of the Univemty Oar statutes take the place of 
the Charter of the University of London in many respects 

When Parlument has overhauled the Universities of 
Oxford and Cambridge by means of a Royal CommuMon, it 
has never occurred to any one that it would be proper to refer 
the statutes proposed by such Commission to the Convocation 
of Oxford or Cambridge Sir John Lubbock’s proposal to do 
what u parallel to thu m the case of the Umvemty of London 
is a new departure Whether he u aware of the customary pro 
cedure in dealing with universities, and thinks it objectionable, 
or whether he supposes that the plan be suggests u according to 
precedent or again, whether he u merely anxious to claim for 
hu constituents an exceptional privilege by demanding which be 
will be giving effect to their wishes and justifying their selection 
of him as Parliamentary representative, does not appear 

Lor my own part, though not a graduate of the Umvemty of 
London, I have been moat closely associated with its work and 
organisation —as professor ui Univemty College and as examiner 
in the University—during twenty years My conviction is that 
there is a large body of graduates, members of Convocation, 
who do not at all approve of Sir John s too flattering claim on 
their behalf they do not desire that the Convocation of London 
should be given exceptional powers possessed bvno other body 
of University graduates in thu or any country They are deeply 
concerned for the progress and development of the University 
of London in its true character of the University in the greatest 
city in the greatest empire of the world And they are prepared 
to forego the gratification of personal vanity offered by Sir John 
Lubbock in order that an executive Commission may carry out 
without delay the important development of the Univemty pro 
posed by the Gresham Commission These proposals have been 
already approved of by a majority of voters in meetings of Con 
vocation at which they were considered and discussed, the 
plan of again submitting the matter to Convocation after a 
Statutory Commission has embodied the Gresham Commu 
sioners proposals in detailed enactments u one which can have 
no other object thin that of defeating or, at any rate, delaying 
the whole scheme 

Sir John I ubbock has adopted, and made himself the 
leader of this extraordinary and fantastic policy It seems 
to me that he has by hu action shown on unfavourable estimate 
of the intelligence of hu constituents, and that the time may 
come when the Convocation of the Umvemty of London will 
require from its representative active co operation m the task of 
organising the University, and angle minded devotion to the in 
teresta of science, learning, and education, together with attention 
to those interests in Parlument, in place of the empty flattery 
of an impossible proposal to confer on Convocation powers 
rendering the customary Parliamentary control of the Umvemty 



Withoui entering into the vexed question of the Gresham 
scheme, will you allow me to explain, in a few words, the 
grounds on which so many of Sir John Lubbock’s old friends 
and supporters join issue with him entirely on the attitude be 
bos taken up m hu letter to Dr foster 
We object to the proposed rtftrtndum to the graduates, and to 
the mode in which he suggests that it should be exercised 
First, as to the mode If Sir John Lubbock insists on die 
maintenance of the nght of veto according to the Charter, this 
should clearly he exercised in the only method provided by the 
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■Charter, that Is, by Convocation assembled in a regular way 
The constituency may be, aa Sir John state*, an exceptionally 
-educated and intelligent one , bat a very large proportion of the 
graduate* have never atudied the question of reorganisation, 
-«nd are ignorant of its complication* and difficult!** We have 
already had painful experience of how the votes of these 
graduate* may be influenced by inaccurate or mialending date 
menu in circular* ittued through the post on the eve of an 
-election by the party who are hostile to the Gresham scheme 
If made m debate in Convocation, these statements could at 
once be corrected 

But, secondly, we object to the refertmiuM in itself Con 
vocation has already, twice, deliberately knowing what it was 
about, waived the right of final veto by agreeing to the appoint 
ment of a Statutory Communion It maintains its full right of 
presenting iU views to this Commission, when appointed, and of 
protesting against any provision that may interfere with its 
rights and privileges, and, furthermore of influencing Pnrlia 
ment against it through its Member or through any graduate 
who may have a seat in the House of C immons, or through its 
Chancellor, who siu in the House of Lords, should any such 
provision still be retained when the Bill is presented to Parlia 
ment Any further right than this Convocation does not claim 

For my own part, should the position assumed by Sir John 
Lubbock be maintained by Parliament it seems to me that wc 
must abandon all hope of bringing our University into a line 
with the requirements of the age Al man W Bennri i 


The Burliest Magnetic Meridians 
Is reply to Prof I A Bauer* letter in Nature of July 18 
p 369 ,1 may remark that I possets two of Churchman's Mag 
netic Atlases The first of these I now believe was published in 
1790, and to be that described in hi* tract, ‘ An Kxplanati in of 
the Magnetic Atlas, Philadelphia, 1790’ The lines on this 
chart are magnetic meridians only, as fully defined in Churchman s 
text and largely based upon Cook s observations of the vs nation 
It is evident that Churchman depended largely on observation 
Aa he diacuHcd the aueation of the effect* of a ship v iron in 
altering the value of the vanation when observed on board ship 
The second atlas which is dated July 1, 1800, has isogonic 
lines for each degree of vanation with magnetic mendians super 
posed similar to Yeatei Chart of 1819 which I also possess 
Lastly, I would observe, that \ eates mentions the charts of 
Halley, Beilin, and Mountaine, and Dodson in 1794 but makes 
no reference to Churchman, who presented a copy of his work to 
the Royal Society in January 1791 It u posable therefore 
that V eates constructed his chart 111 ignorance of Churchman •> 
work but the Utter certainly was the first of the two to construct 
magnetic mendians 1 ttriCk W CRFAk 

London, July ao 

Variegation in Flowers and Fruita 
Referring to a letter by Mr Newnham Browne, in Nati re 
of July II, describing a parti coloured rose, it may be of interest 
to state that a somewhat similar occurrence in the case of an 
apple is recorded by Mr Darwin m his 1 ‘ Animals and Plants 
under Domestication (vol 1 pp 392 3) The reference is to 
a specimen which I brought from Canada, and of which I sent 
him a careful drawing In this specimen it appeared as if a 
smooth skinned bright green apple had been cut in half and 
joined to a rough brown fomme jns The line of junction was 
perfectly sharp, but not quite symmetrical, the brow n portion 
extending over the whole or the bud while the green just included 
the stalk I seas told that simiUr instances sometimes were 
found on the tree from Rrhfch it was gathered 

J D La Touche 

Stokesay Vicarage, Craven Arms, July 12 


Science Scholarships at Cambridge 
Though the arrangements for the coupetittons for Science 
Scholarships at Cambridge, as described In Natueb of July 
18, are in many respects eminently satisfactory, yet from the 
yim of view of the candidates they leave something to be 

la the first place, they are unduly favourable to thoee whose, 
nineteenth birthdays will fall early in 1896, and correspondingly 
ainfrvourable to those who ate six or eight months younger 
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They will compel these younger candidate* not only to compete 
at a marked disadvantage in the matter of age hut also after a 
shorter period of reading in science, unless, indeed they have 
sacrificed an important part of their general education by com 
meoang specuUsed study it an undesirably early age Secondly, 
they are calculated to throw out altogether any candidates who 
may, through illness or other causes, be unable to compete 
during the very limited period covered by the examinations as at 
present arranged 

Similar difficulties are avoided in the case of the Army 
examinations by bolding them twice yearly, at intervals of about 
six month* In the present case sufficient equality could be 
secured by a fiurly strong group of colleges holding their ixamina 
lions a little later—for example m Apnl or May 

If it be feared that only the inferior candidates would be left 
to compete at this later examination, we would point out that, on 
the contrary, there would be less chance of this happening if our 
suggestion be adopted than under the present scheme In Apnl 
or May the older of the previously unsuccessful candidates would 
be excluded, and only the younger and, presumably better 
candidates would remain On the other hand, the later examina 
tion would have attractions for the ablest of those still younger 
candidates, who will not, un ler the present system come into 
the field until the autumn of 1896 W A bHENSTOisr 

Clifton College, July 23 D Rintoi i 


S/A JOHN LUBBOCK AND THF TEACHING 
UNIVERSITY FOR LONDON 
'T'HF feelings of ‘surprise md regret which we said 
A had been aroused by S11 John I ubbock s election 
address will not be diminished by the perusal of the 
reply to w hich, at his request, w c gave publicity m our 
last issue Rather the surpnse will turn to xmarenicnt, 
th it he should deem that to be a reply which evades 
cvciy material issue and appears to be written in ignor 
ancc or forgetfulness of ill that has taken place And 
the 1 egret will be enhanced when it is observed that his 
language now makes plain what could only be inferred 
from his address, namely, that he has never grasped the 
distinction between a Charter granted by the prerogative 
of the Crown, ind a scheme framed under the authority 
of the I egisl lture 

Yet Sir John I ubbock has for many years tihen an 
active, and even a prominent, part in public affairs , has 
for many years occupied a seat in Parliament has in 
the course of his lifetime seen almost every university 
in the three kingdoms reformed by the machinery of 
Statutory Commissions and has if wc are not mistaken 
himself sat on a Commission entrusted by the Legis 
laturc with the duty of remodelling the constitution of 
the great public schools, which, next to the universities, 
are the most import tnt educational institutions of the 
country That he should be unaware of the distinction, 
or have forgotten it, seems incredible but his language 
and his reasoning seem to leave no doubt on the point 
‘I am glad, he says, ‘to observe that the only point 
objected to is the reference of any new Charter to Con 
vocation In this however, I am not asking that any 
privilege which they do not at present possess should be 
conforrtd on my constituents, but only supporting what is 
now their legal right 

What then, we are forced Jo ask, is Sir Johns idea of 
a Statutory Commission? Does it need an Act of 
Parliament to authorise a body of persons to formulate 
proposals affecting a public corporation or institution, 
which, when framed, may be accepted or rejected at the 
pleasure of those whom they affect? Or does he 
suppose that it needs an Act of Parliament to enable 
the Crown to concur with bodies which the Charter of 
the Crown has called into existence, in effecting 1 
modification of the franchise which they enjoy ? An Act 
pf Parliament, we had thought, was an Act of the 
Sovereign Legislature, which changed the “legal rights" 
as they previously existed , and we had never heard that 
Parliament added to Rs necessary labours the superfluous 
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task of pawing Statutes to enable people to do what they 
had already the “ legal right ” of doing 
If this is Sir John Lubbock’s view of a Statutory 
C oirunission, it was not the view taken by the late Royal 
Commission, to whose Report he indeed refers, but whose 
Report, we are compelled to believe, he has never read 
For, in words too clear for misunderstanding, they have 
expressly recommended that the proposed change should 
be effected, “ not by Charter , but by legislative authority ’ 1 
Is it possible to suppose that in tHe discussions which have 
taken place in the Senate on thW subject of the Report, 
the distinction so clearly pointed out has never been 
noticed or commented on in that august assembly, 
though presided over by the highest legal authority in the 
realm ? Or if (as we must needs assume) the distinction 
did not pass unnoticed, was bir John slumbering in his 
chair , and when he concurred in voting the resolution, 
by which the Senate accepted generally the recommend 
ations of the Commissioners, including this vital one, was 
he not aware of the meaning of his act > Every assump 
tion we make seems incredible , yet it looks as if, 
notwithstanding, some or one of them must be true 
rhe authois of the protest addressed to Sir John 
Lubbock say truly that it would be “ without precedent 
to confer on Convocation the right to “supervise the 
Acts of a Commission entrusted with the reorganisation 
of the University of which Convocation itself is a part ’ 
But when we ask ourselves how this right is to be ex 
erased, the matter becomes not only unprecedented, but 
almost inconceivable Is the ratification or veto of Con 
vocation to be exercised directly on the Acts of the 
Statutory Commission, so as to be interposed between 
such Acts and the “ approval of Parliament in the usual 
wa>, and so as to exclude Parliament from the power 
of considering any proposals of its own Commissioners 
not so ratified ’ Or is it to stand in lieu of the ratification 
of Parliament, so as to transfer the power of Parliament 
to the individual graduites? Or is the ratification of 
Parliament to be given only subject to the power of the 
graduates to disallow the Act of the Legislature ? Or is, 
perhaps, the ratification and veto to be exercised by the 
more compendious method of entrusting the Member for 
the University with a power to overrule the decision of 
Parliament and its Commissioners ? We shall look with 
interest at the particular form given to the clause which 
Sir John Lubbock proposes to introduce into the Bill 
But yet, for one so careful of the “ legal right, ’ one or 
two strange things are to be observed as to his proposal 
Convocation, as we all know, has already, like the Senate, 
accepted the recommendations of the Commission, and, 
like the Senate, claims to represent its views before the 
Statutory Commission, when appointed Convocation 
has passed this resolution in the exercise of its “legal 
right," ind in the legal mode, that is, in the mode pre 
scribed by the Charter on which alone its nghts depend 1 

1 11 view of ihe fiulure of prtMom attempt* to Beetle thin ui *u on »nd of 

the difficulty and daisy which miut 1 wviubly attend in alteration if the 
i nttttution of the Umvereitj thr ugh the iu.li n of the Umven ty tttelf — 

an if opinion that in Kcordance with the precedent, foil wed **- 

of Ui ivanity reform the change* we recommend should br - 
Chirter but by leguhmve luthortty, and t y the appointment 

with etatutory power, to rot tie in th- *■—- — 

regulation* in general conformity will.__ 

about to Hibmlt toy t t Majecty (Report p__ 

I The twenty tost clauu> of the Charter provide* That the C<.. 

of the University *1 all have the power* following (that u to «ay) 1 he power 
of nomine eng three person* for avery Fellow to 0* appointed tn the manner 
hereinbefore mentioned from a l nt nominated b» the Convocatio l u pro 
nded by thie our t h-uter with power to the Convocation if it ihall think 
fit to enable absent member* of the Convocation to vole on vuch nomination, 
of ljsto by Voting piper* in such form or t Mich effect, and to be ngned 
transmitted vented aid recorded in eueh manner and subject to euch regu 
la not i* and province , a, the l n vocation may from time to time determine 
but not to t* rote tn mm/ ttJur master —the power of dmcitMiag any matter 
whatwever releung to the Umvtntty and of declaring the opinion of Con 
vocation in any *nch matter the power of accepting any new or sup 
pie mental Charter for lh* l n vereity or coasentuig to the current! ,r of thi* 
ur Charter or ofaoy new C barter or yuppUmenteTCharter provided never 
thekw that the ooaeent of the Senate *nan bealaorequieite for the ireeptanee 
of any new or aupplemenud ( hatter or the eurrtnder of thu our Chatter or 
of any new Charter or rappleme la) Charter (The Hal c* are our* ) 
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Is it not a little strange, then, that this new power of rati- 
fication or veto, which is not an “existing legal right * at 
all, is to be exercised, not m the manner in which the 
acceptance of a new Charter is by the express language of 
the existing Charter to be exercised, but m a mode in 
which that very right, on the analogy of which the claim 
is based, cannot be exercised But truly the argument is 
all of a piece, and the result is, that the individual 
graduate is to have a larger, and a more irresponsible, 
power in controlling the Acts of the Legislature, than he 
has in controlling the Acts of the Crown alone, acting on 
the instance of the Senate 

For, and this is the other strange thing, what in the 
view of this champion of “ legal rights * is to become of • 
the legal rights of the Senate ? The Senate is the sole 
administrative governing body of the University It is 
the Senate which must necessarily have the most intimate 
knowledge of the working of the system which it ad 
ministers, and of the needs of the University for the con 
duct and reputation of which it is responsible It » the 
Senate which would alone apply to the Crown for that 
new Charter which Convocation has the power of 
accepting or rejecting, and without whose application no 
such Charter would ever come under discussion Surely 
it would be logicxl, or at least consistent in its illogicality, 
to require thit the acts of the Statutory Commission 
should also be submitted to the approval of the Senate 
and (let it be added) that the individual members of the 
Senate should record their opinion by means of voting 
papers Or it it indeed only the “legal nghts of “con 
stituents ’ that are to be, not indeed preserved, but 
extended by the creation of a new and exorbitant 
precedent» 


POSTGRADUATE STUDY AND RESEARCH 
AT CAMBRIDGF 

'T'HE Senite of the University of Cambridge have now 
* approved new statutes for submission to Her 
Majesty in Council, confemng on the University the 

K r of admitting to the degree of Bachelor of Arts, or 
elor of Law, “ advanced students ’ who have resided 
six terms, and have fulfilled certain requirements to be 
prescribed by oidmance from time to time 
The reguhuqps which will become ordinances when 
the statutes are confirmed have been published, and run 
as follows A few notes are added in squire brackets by 
way of explanation 

Rhc-ui vtdns iok Courses ok auvammi Sujuv and 
Kesfarui 

(\) Admission as Advasued Students of Persons who are not 
already Members of th* University 

(1) Applications for admission as advanced studvnts shall be 
made to the Resistrary 

No person shall be admitted as an advanced student who has 
not attained the age of twenty one years 

(2) Each application shall be accompanied by 
<1 ) a diploma or other certificate of graduation at a University 
[British or foreign], 

(11) a statement as to the course or courses of (a) advanced 
study or [b) resitrch which the applicant desires to pursue, to 
gether with such evidence of qualification attainments, and 
previous study as he may be able to submit, 

(m ) a certificate or declaration that the applicant has attained 
the age of twenty one years. 

(3) In exceptional cates persons who do not present a diploma 
or certificate of graduation [at another University] may to ad 
nutted as advanced students, provided they give such evidence 
of special qualification as may be approved by the Degree Com 
mittee of the Special Board of Studies with which the proposed 
course of advanced study or research » most nearly connected 

(4) Applications shall, in general, be submitted not later than 
the first day of October m the academic year in which the 
| applicant proposes to begin h» course But the authorities 
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specified in tUeaklton 5 shall have power to consider applies 
turn* submitted at other times 

(5) The Registrary shall forthwith communicate each applies 
tion to the Chairman of the Special Board of Studies with which 
the proposed course of advanced study or research appears to be 
most nearly connected 

Applications for admission to courses of advanced study shall 
be considered and decided upon by the Chairman of the Special 
Board 

Applications for admission to courses of research, and excep 
ttonal applications under Regulation 3 shall be considered and 
decided upon by the Degree Committee of the Special Board 

(6) The application shall not he granted unless it shall appear 

(1) that the course or courses of advanced study or research 

can conveniently be pursued within the University , and 

(u ) that the applicant has produced adequate evidence that he 
is qualified to enter upon the proposed course or courses 

( 7 ) When the application has been decided, the Chairman 
shall inform the Registrary of the decision , and the Registrary 
shall inform the applicant 

(8) Before a person is admitted as an advanced student, he 
shall become a member of a College or Hostel, or a non 
collegiate student [for this admission he must present satis 
factory testimonials of character and attainments] He shall 
not be allowed to count any term before that m which he has 
matriculated [by signing the matriculation book of the Uni 
veratv, and paying a fee of £f there is no “ matriculation 
examination ’] unless he has satisfied the Council of the Senate 
that his matriculation had been deferred for grave and sufficient 


(B) Courses of Adoan ed Study 

(9) An advanced student, who has kept two terms by rcsid 
ence, may in his third term of residence or in any subsequent 
term become a candidate fur any of such Tripos examinations 
or ports of Tripos examinations as shall have been opened to 
advanced students under the provisions hereinafter contained 

The name of every such candidate shall be sent to the Regis 
trary by the Prelector of his College or Hostel or by the Censor 
of non 1 oiler late students, as the case may be, at the same 
time and in the some manner as the names of other candidates 
but a mark shall be added to his name showing that he is an 
advanced student 

(10) It shall be the duty of each Special Board of Studies from 
time to time to consider whether the Tnpot examination or a 
part only of the Tripos examination with which that Board is 
connected shall be open to advanced students and also what 
standard in the examination must be attained by an advanced 
student in order that his name may lx. included in the list men 
tioned in the nest Regulation and their recommendation after 
approval by the Ceneral Board of Studies shall be submitted for 
adoption by Crace of the Senate 

In cases where two or more Special Boards are connected 
with a Tnpos examination, the duty prescribed by this Regula 
tion shall be performed by such Boards in joint meeting 


(11) The names of such advanced students as satisfy the 
Examiners that they have attained the required standard in the 
examination shall be placed in alphabetical order on a list 
written or printed, signed by all the Lxammers and distinct 
from the Tripos list which shall lie regarded as the authonta 
tive list and shall be preserved in the Registry The Chairman 
of the Examiners shall send both to the Vice Chancellor and to 
the Registrary a printed copy certified by him to be a correct 
copy of the authoritative list 

(la) An advanced student who has satisfied the Examiners as 
prescribed m Regulation 11 shall be qualified to enter upon a 
course of research, provided that the subject of his research be 
approved by the Degree Committee if one of the Special 

(13) An advanced student who has satisfied the l xanuners as 
prescribed in Regulation 11 and has kept by residence at least 
six terms shall be entitled to proceed to the degree of B A 
and thereafter under the usual conditions to the deg roe of M A 
and to other degrees m the University [< t for example, M O , 
ScD.orLitt D] 

(14) An advanced student who has satisfied the Examiners in 
the Law Tnpos ax prescribed in Regulation 11 and has kept 
by residence at least six terras, shall also be entitled to proceed 
to (he degree of LL B and thereafocr under the usual con- 
ditions to the degree of LI M and to other degrees m the 
University [for example, LL D 3 
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(C) Courses of Research 

(15) An advanced student who has been admittc l to a course 
of research shall pursue that course under such direction and 
supervision and under such other conditions as may be pie 
scribed by die Degree Committee 

(16) An advanced student who has kept tw 1 terms by rest 
dence, may in his third term of residence, or in any subsequent 
term, submit to the Degree Committee, not late r than the dlvt 
ston of the term, a dissertation containing an account of and 
embodying the results of his research The dissertation shall be 
referred to one or more persons appointed by the Commute*, 
who shall have power to examine the student orally or otherwise 
upon the subject thereof, and shall report theret n to the Com 
tnittce Each of the pert ms to appointed shall receive a foe of 
two guineas from the University Chest 

The Committee shall have power to take int 1 consideration to 
gether with the dissertation any memoir or work [previously or 
subsequently] published by the student which he may desire to 
submit to them 

(17) If the Degree Committee be of opinion that the work 
submitted by the student is of distinction as an original contnbu 
tion to learning or a* a record of original research they shall 
draw up a statement to this effect m I testing therein the subject 
or subjects of the student s research 

(18) The statement drawn up by the Degree Committee shall 
be forwarded by the Chairman to the Registrary who shall em 
liody it in a Certificate of Research in a form approved by the 
General Board of Studies No such Certificate shall be granted 
unless and until three terms have been kept by residence 

I ach candidate before receiving his Certificate of Research 
shall deposit in the University library a copy )f his disterta 
tion m a form approved by the Degree C mmuttee 

(19) A student who has obtained a Certificate of Research and 
has kept by residence at least six term, shall be entitled to pro 
ceed to the degree of B A and thereafter under the usual 
e mditions to tin. degree of M A and to other degrees m the 
University [see Regulation 13, above] 

(D) Admission to Courses of Research of P rsons who or, 

already (, f actuate 1 of the University 

(20) A graduate of the University who desires to be admitted 
as an advanced student with a view to obtaining the Certificate 
if Research described in Regulation 18, shall make application 
to the Chairman of the Special Board of Studies with which his 
proposed 1 ourse of research appears to be most nearly connected , 
and the application shall be considered and decided upon by the 
Degree Committee of the Special Board 

(21) Tbs Degree Committee shall not gnnl the application 
unless they are satisfied 

(1 ) that the course or courses of research tan t nvcmentl) be 
pursued within the University and 

(11 ) that the applicant has produced adequate tvidencc that 
he is qualified to enter upon the proposed course or courses. 

(aa) If the application be granted, the student shall become 
entitled to a Certificate of Research upon satisfjing the require 
ments of Regulations 15 18 

(E) Table of Fees j r Main ulatxon Examinations, and 

Decrees 

Matricui ation £ i d 

Advanced student (at any time, whether fellow 
commoner or not) 500 

[CertainColleges r* St Johns Trinity 
and Ring s have recently admitted seni lr 
students generally gra luates of other l ni 
versities as follow commoners These 
dull with the fellows, and have certain 
special privileges bellow commcuer* not 
admitted as advanced students” pay 11 
the University a matriculation fee of ten 
guineas ] 

Mamina nows 
Idvanced Students 

On admission to a Tripos examination or a pait 
of a Tnpos examination 300 

On submitting a dissertation foi' the Certificate of 
Research, on each occasion [1 e the fee has 11 lie 



Df< asks 
Advanced Students 

BA or LL B at any congregation for degrees 700 
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[The fee for this* <legrees, except at " general admissions," is 
len guineas for students not admitted as *” advanced students.”] 

Advanced students shall pay to the University Chest the same 
capitation tax as other members of the University, and under the 
same conditions as to standing (Graces Jane i, 1893, and 
1 ibraary 14, 1895) provided that the quarterly payment to be 
made by an advanced student, who has obtained a certificate of 
research but has not been admitted to a degmp, and a ho has 
ceased to reside in the University, shall from apd after the end 
of the eighth quarter from the commencement of residence be 
four shillings and threepence 

[The “ capitation tax " referred to is thus m general ten shil 
lings a quarter during the two yean of residence, and four 
shillings and threepence a quarter thereafter unbl the advanced 
student removes his name from the boards of his College ] 

The outcome of these regulations it this, that a graduate 
•of a British, American, or other University, who can 
show evidence of special qualifications for advanced study 
in literature, law, history, or other like subject, ot for 
scientific research, may be admitted under exceptionally 
favourable conditions to the University of Cambndge, 
He will not be required to pass the “previous examina 
tion ” in Greek, Latin, elementary mathematics, and other 
subjects of preliminary education He may reside 
two years instead of the three required of ordinary 
undergraduates He will probably be allowed special 
privileges in respect of the University library, the 
museums, and the laboratories He may become a 
candidate in the parts of certain of the Triposes con 
cemcd with his particular subject, or he may engage from 
the outset in independent research If he approves 
himself sufficiently in the Tripos examination, or 
achieves results in relation to his research which may 
fairly claim distinction,” he may proceed to the degree 
of BA without further examination Thereafter he 
need not reside further, but after the ordinary period of 
probation, pass to the higher degree of M A This 
opens the way to the doctorate in science or in letters 
for those whose aftei work is of sufficient merit \ point 
of importance is contained in the second clause of Regula¬ 
tion 16, which provides that work published elsewhere may 
be taken into account in deciding whether an advanced 
student is qualified for his certificate or degree 

The “ Degree Committee ” of a Special Board consists 
of the professors and other elected members of the Board, 
but not the examiners for I nposes, &c, who are appointed 
for a year at a time The special Boards deal respec¬ 
tively with theology, law, medicine, classics, oriental 
studies, mediaval and modem languages, mathc 
matics, physics and chemistry, biology and geology, 
history and trch<eolocy, moral science, and music The 
Triposes are ihc mathematical, classical, moral sciences, 
natural sciences, mechanical sciences, theological, law, 
historical, oriental languages, and mediaeval and modem 
languages It has yet to be determined what parts of 
these snail be specially opened to advanced students, but 
as most of them are divided into two parts, it is likely that 
the second 01 more advanced and specialised parts will 
as a rule be made available The University has made 
concessions as to the fees to be paid by advanced students, 
and there is no doubt that as the scheme comes into 
working order, the colleges will follow the lead of the 
University in this respect 

The scheme is one which should lead to important 
developments in the future Graduates of other univer¬ 
sities, unless they came from Oxford or Dublin, or were 
specially “affiliated,” could share in the advantages 
which Cambridge has to offer, only on condition of 
becoming mere undergiaduate students, and so beginning 
their academic course over again Now, if they are 
sufficiently qualified by previous study and attainments, 
they are admissible on a higher and definitely recognised 
footing, and may at once enter on post-graduate work 
It is to be hoped that, at least in English-speaking 
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countries, the opportunities thus offered for higher study 
in Cambridge may soon be appreciated , and that a 
steadily increasing number of those who now from our 
colonies and the United States proceed to continental 
universities in pursuit of learning may find in one of the 
old English universities a more natural and a more 
interesting academic resort 


THE HEALTH OF LONDON 

T HE immense strides which have been made in 
sanitary science, the well nigh feverish eagerness 
with which ail questions relating to health are pursued, 
causes the layman to turn with interest and, indeed, 
curiosity to tny reliable record he can obtain of statistics 
relating to the public health 
“ What,” he asks, “ is the actual practical result of all 
these efforts on the part of municipal authorities and 
other responsible public bodies on the health of our great 
cities?” 

It is thus that statistics become invested with an 
mteicst even to the uninitiated, and there is no more 
striking ttndmcy in the hygienic crusade which prevails 
than the sense of individual responsibility which it has 
succeeded m arousing m the conduct of sanitary matters, 
and the participation of the people themselves in measures 
of sanitarj reform Hence the compilation and issue by 
the London County Council of periodic reports on a 
variety of hygienic subjects , and the appearance of 
“ County Council Orange Books " may now be regarded 
as a familiar foiturc in the administration of that demo¬ 
cratic body 

One of the most recent of these is the annual report 
of the I ondon County Council s Medical Officei of 
Health foi the year 1893 

This weighty document bristles with figures, and em 
braces a vauety of subjects, but to only a few of the 
more important of these can we briefly refer here 

Perhaps the most appropriate point to start from, is 
the consideration of some interesting data dealing with 
the expectation of life, actuanly calculated, enjoyed by 
Londoners from five years upwards in the period of 
1881-90 and 1861 70 respectively 
These statistics go to show that the expectation of life 
of males at five years of age has improved from 4749 
years to 50 77 , 01, in other words, during the last penod 
there has been a gain of 3 28 years As regards females, 
wt find the expectation of life has risen from 5087 to 
j4 43, or a gam of 3 55 years At subsequent ages there 
is also, in ill cases, an improvement, though relatively 
less than at age five, showing that the greater part of 
the gain is in the periods of youth and early maturity 
If we compare these tables with those of a similar 
nature, which have been compiled for each sex in Man 
Chester and Glasgow from 1881-90, we find that the 
expectation of life in London exceeds that enjoyed by 
the inhabitants of both these large cities 
Londoners may alktf congratulate themselves upon the 
fact that the death-rate in London was lower than that 
of the majority of the capitals of Europe and of New 
York, thus, we can contrast a death rate of 31 3 per 
1000, with 21 8 in Paris, 22 3 in Rome, 240 in Vienna, 
and 30 6 m bt Petersburg, and in New York 23 9 per 
1000 

As compared with our five largest cities—Manchester, 
Liverpool, Birmingham, Leeds, and Sheffield—London 
again can boast of the lowest death-rate, whilst our 
infant mortality, compared with that of other English 
towns having more than 200,000 inhabitants, was also 
lower m every case with the single exception of Bristol 
If we look more closely into the particulars of the 
death-rate, we find that, as regards the principal zymotic 
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diseases, London shows an increased mortality over the 
average for the preceding ten years, the rate having 
risen from 2 10 to 3 28 per 1000, and although this 
symotic death-rate compares favourably with that of the 
largest of our towns, yet as regards foreign capitals it 
is only exceeded in two cases, tt by that of Stockholm 
and Vienna. 

This increase is largely due to the alarming nse which 
nas taken place in deaths from diphtheria, a nse repre¬ 
sented by a death rate of o 12 per 1000 m the years 
1871-80, 026 in 1881-90,031 in 1891,044 m 1892, and, 
lastly, 074 in 1893 Such a diphtheria death rate is 
markedly in excess of that of other large English towns 
having a population of more than 200,000, being, in fact, 
more than double that of any with the exception of West 
Ham (virtually a part of London), it was even ten times 
as great as the diphthena death rate of Nottingham, and 
six times as great as that of Liverpool 
Small pox also appears to be on the increase, and 
influenza and pneumonia claimed a number of victims 
greatly in excess of the average of the preceding ten 
years , and there is, also, a substantial increase registered 
in the scarlet fever death rate 

But the most serious problem which we have to face is 
our diphtheria epidemic, various attempts have been 
made to ascertain to what it can be traced, but so far, it 
must be confessed, we are without any satisfactory clue as 
to its source It has been attributed by some to altera 
tions in the classification of diseases, more especially by 
transference to diphthena of deaths which in former 
years were registered as croup, by others to increased 
facilities for the spread of infection afforded by increased 
school attendance, to sewer ventilators, &c , but the fatal 
objection to all these explanations is that they are cir 
cumstances which are shared by all the other great cities 
and towns of the country, and yet London alone is 
pre eminent in its death rate from diphthena. 

There appears, however, to be a very decided tendency 
in England for diphthena to increase in densely inhabited 
centres, whilst in the more sparsely populated distncts 
there is a decrease, which has been especially emphasised 
of late years 

Cunously, this is not the expenencc of our neighbours 
in Germany Dr Hecker has quite recently conducted 
an elaborate inquiry into the diphthena death rate dunng 
the years 1883-93 in a number of German cities, and he 
states that it is a decreasing one 
The problem of diphthena in London is as yet unsolved, 
neither is its solution likely to be accomplished through 
such isolated, individual investigations such as have 
hitherto prevailed What is required is the appointment 
of a Commission, composed of men abreast of the time, 
acquainted with modem methods, and capable of 
pursuing expenmentally, if necessary, the course of this 
scourge 

Fortunately, as regards cholera, our past experience 
has enabled us to cope satisfactorily with what was at one 
time our most dreaded foe, and although Europe has 
suffered severely, England has escaped since the outbreak 
of cholera in London in the year 1866 
The freedom of London from this, to a large extent, 
waterborne disease tangs us to the consideration of 
another malady in the communicability of which water is 
also largely responsible, t e typhoid fever 

In this connection it is satisfactory to read the follow 
mg “A point well deserving of observation, is the 
diminishing London typhoid fever death rate " 

Although it cannot be assumed that it is entirely due 
to improvement m the water supply of London, yet the 
evidence of the connection between typhoid fever and 
mpure water supplies, has been too firmly established 
not to permit of the London water companies obtaining . 
some credit for this improved hygif me condition 
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On this point the evidence afforded by the city of Zurich 
is instructive, for it has been distinctly found that since 
the establishment of the new filtration works in 1886, and 
the consequent greatly improved bacterial quality of the 
water distributed, a very marked diminution has taken 
place in the number of cases of typhoid fever This fact 
has been vouched for ifter most careful imestigation of 
facts and statistics by the city authorities 

Again, we have only to recall the invariable increase in 
cases of typhoid fever m Paris, when in consequence of 
an insufficient supply of purer sources of water, recourse 
has to be had to that of polluted nver Seine water Now 
Dr Percy Frankland, m his reports to the I ocal Govern 
ment Board, showed, for the first time in this country, 
the bacterial purification which Thames water undergoes 
at the hands of the London water companies, and 
although in his recent report to the Royal Society on the 
vitality of the typhoid bacillus in various waters, he 
points out that, whilst unable to increase m numbers, it 
can yet remain alive for days and weeks in water, yet we 
may assume that the typhoid bacillus will submit, as all 
ordinary watei microbes, to the purification processes 
which Thames water undergoes before delivery, processes 
which Dr Percy Frankland has repeatedly shown, re 
moves frequently as many as 99 per cent of the bacteria 
present 

Undcr the heading of “Administration, we read that the 
Council’s inspectors made numerous inspections of dames 
and milk shops, as well as cow sheds as a result of these 
investigations, no less than 133 cases of scarlet fever 
were discovered as occurring on milk shop premises, 46 
cases of diphtheria and membranous croup 21 cases of 
typhoid fever, 10 cases of small pox, 5 cases of erysipelas, 
and 2 cases of measles These probably represent only 
a proportion of the actual number of cases which took 
place in such establishments Knowing as we do that 
milk offers eve 17 facility for the growth and abundant 
multiplication of pathogenic gtrms, it may be easily con 
ceived how much zymotic disease may have been dis. 
seminated broadcast from these centres of infection 

In the recent report issued by the Royal Commissioners 
on tuberculosis, we find the following significant para 
graph “ In regard to milk, we arc aware of the pre 
ference by English people for drinking t ow s milk raw, 
a practice attended by dinger on account of possible 
contamination by pathogenic organisms The boiling of 
milk, even for a moment, would probably be sufficient to 
remove the very dangerous quality of tuberculous milk 

We quote these words m fall, not only because of the 
official weight which attaches to them, but because it is 
of such great hygienic importance that these facts should 
be known and re ilised by the general public 

On the continent, the practice of drinking raw milk is 
fast becoming obsolete, and sterilised milk is an article 
of commerce, and successful so called 1 milk sterilising 
associations ’ have been formed for its distribution 

We have seen that, as regards the zymotic disease 
death rate, London is less favourably situated than the 
majority of the capitals of Europe May we not possibly 
find at least one cause of this, to us humiliating fact, in 
the insular prejudice which prevails in favour of raw 
milk? 

In conclusion, valuable as statistics may be and un 
doubtedly are, it must be remembered that there is yet 
much which statistics cannot reveal, that a lower death 
rate cannot express the whole result of hygienic enter 
prise and progress To adequately measure the value of 
sanitary reform to the community at large, wc must look 
as well to the numerous and important improvements 
which have resulted in the increased comfort and well 
being of the individual, and it is in such directions that 
the London County Council has accomplished some of 
its most useful and meritorious work 
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THT RECFNT RACF OF ALTO MOBILF 
CAJ hlAGLS IN FRANCE 
T AS T month t most interesting race of auto mob le 
-L> carriages 11 k place m f ranee The course taken 
was from Venlilies to Bordeaux and then back to Pans 
June 11 was fixed for the day of starting and forty six 
carnages were to 1 i\c taken part in the race but only 
twenty eight irri ed m time twenty two of these taking 
active pirt and nine performing the journey within 



a hundred hours e ght of the latter were worked by 
petroleum or g-uoline and one by steam 
The accompanying illustrations which we are enabled 
to reproduce by the courtesy of the Editor of I i Vi/ure 
are from photographs taken at the exh bition of the 
ctrmges on their return No J (Pig i) is the one which 
was the first to wive back in Pans It received the 
second pme for it Only seats two persons and s reguh 
tion had been made that no carriage seating less than 
four persons could receive the first No 16 (Fig 2) 


at least 6J lbs of coal and 39$ lbs of water would be 
necessary per hour, and if worked by electricity, there 
would have to be accumulators of the weight of 220 lbs 

Light earn iges have many advantages, for besides 
having to be less careful about the weight of fuel, 
they can also have lighter constructed wheels M 
Michchn s carr ige with pneumatic tyres went the whole 
distance without an accident whereas the steam vehicles 
me and all had mishaps owing almost always to their 
great weight 

It would take up much time and space to relate the 
many incidents whidh occurred suffice it to say that, 
apart from ordinary breakdowns in some towns the 
travellers were hindered by the inhabitants in others they 
were enthusi istically pelted with flowers 

These luto mobile m ichines are evidently the carnages 
of the future According to the rimes of July 10 
a journcs has quite recently been performed in out own 
country by the Hon Eveljn Ellis who was accompanied 
b\ Mr T K Simms managing director of the Daimler 
Motor Syndicate The carnage is a four wheeled dog 
cart and will hold four persons with room also for two 
portmanteaus It was built by Messrs Panhtrd and 
Ltvassor of Pans and is worked b> petroleum the cost 




realty came in fourth but leceived the first prize for on 
reckoning up the time taken m the journey it was fnind 
to be two minutes less than that taken by No 8 The 
third pnre was won by No 15 (Fig 3) 

Taking all the facts into consideration it appears 
that the luditer carnages travelled best This proves 
the - J HflnfP o{ u *' n t> petroleum or gazolme for in 
order to produce one horse power it requires per hour 
1^4 lbs of g tsoline whereas if it were worked by steam 
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tr 11 y guol ne to sea two pe o 
other* (3 d pc ze 6joo Iran s) 




being about 1 halfpenny an hour The journey under 
taken by Mr Ellis a distance of fifty six miles was 
performed in five hours and a half 
We undei stand that the propnetors of the Engineer 
arc offenng a prire of .£1000 to the maker of the fastest 
going motor W 


NOTE* 

Wf regret to notice that Prof C C Babington F R S 
Professor of Botany in the University of Cambridge died on 
M nday morning at the age of eighty six 
Prof Ramsay has been elected a Correspondent of the Pans 
Academy of Sc cnees in the Section of Chemistry and M 
Sabatier has 1 eei elected a Correspond ant of the Section of 
Anst my an 1 / ology 

Mr H J Chamy of the Stan lards Department Board of 
Trade will attend the Sexennial Conference of the International 
Committee on Weights an l Measures at Pans on September 6 
next as the representative of Her Majesty ■ Government 
Dr Carl Bari s of the Smithsonian Institution has says 
Soetui accepted the Hazard Professorship of Physics m Brown 
Univemt) It is stated that Brown University has recently 
spent £20 000 m the building and equipment of a phyiica 
laboratory 
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The death it announced of Prof Button, Director of the 
Botanical Laboratory of the Faculty of Medicine at the 
Sorbonne 1 rof Bullion was one of the moat distinguished of 
French botanists, and perhaps quite the most prolific author of 
works m that science of the last quarter of a century The 
Ttnus gues the following details of hit life He was born at 
Calais, November 30, 1827, and vai destined for the medical 
profession He prosecuted his studies at Pans and tom 
obtained pnres for work in 1 1 ficole Pratique ’ and in the 
hospitals In 1855 he received the double degree of doctor r f 
medicine and of the natural sciences In 1864 be was app anted 
Professor of Medical Natural History to the faculty of 1 aris 
and soon afterwards Professor of Hygiene to the Central Scho >1 
of Arts and Manufactures He was decorated with the Legun 
dHonneur on August 17 1867 anl promoted to Officer July 
13,1888 flis chief publican in was liistoire des 1 Untes a 
vast undertaking in twelve fully illustrated volumes, the public 
ation of which commenced in 1866 and concluded only three 
years ago It h is been partly translated into English His next 
great work was a Dictiomuire dc Botamque, which he begun 
in 1876 thi first volume appeared in 1878, and the fourth 
in 1885 He also pubhshed a number of monographs anl 
studies on various natural orders and group of plants 

Mr W N Moors has succev.de 11 rof Mark W Harrington 
os Chief of the U S Weather Bureau 

Mr O ^ I PlHt, whose careful measurements of the stars 
in the cluster x Persu are well known in astronomical circles, 
has just died at Christiania 

Prop J C Ac ARlill has presented his fine collocti in f 
dried algo; to the University of Iund on the condition that it 
remains there intact, and the specimens not be lent out 

Mr Chari vs Lfioh assistant in the General Library f 
the Natural History Museum, South Kensington, has been 
appointed to the post of assistant secretary and librarian t> 
the Manchester Literary and Phil isophical Society, created 
under the Wilde 1 ndowment fund 

A SHARI earthquake shock was felt at Algiers at 11 25 on the 
night of f nday last July 19 The direction of motion is said 
to have been from west to east 

1 H» National Herbarium of the United States at Waihingti n 
has been transferred from the building of the Department of 
Agriculture and ne w forms a pari of the National Museum in 
the Smithsonian Institution The collection of grasses remains 
however with the Department of Agriculture, as also do the 
collections of the Divisions if Vegetable Pathology and 
forestry A movement is now on foot among American 

Intamsts fi r providing the Natnnal Herbarium with a suitable 
building and a staff if scientific assistants 
The adjudicators appointed under the provisions if the deed 
of settlement of the Daniel Ilantiury Memorial fund have says 
the Pharmtueutt alJournal, awarded the eighth Hanbury Gild 
Medal to Dr August 3cogl, Professor of Pharmacology and 
Pharmacognosy m the University of Vienna The medal is 
awarded biennially for the prosecution >r promotion of ingmal 
work in the chemistry and natural history of drugs On the 
last occasion in 1893 11 wa * awarded to the late Johann 
Michael Maisch, who received it just b*fore his death 
The following grants have been made by the Council of the 
Chemical Society on the recommendation of the Research fund 
Committee —£30 to Messrs J J Hummel and A G Perkin, 
for the investigation of certain natural colouring matters ^10 
to Dr H Ingle, for the purchase of various aldehydes ketones 
and hydrazine to continue his work on stereobomenc osazones 
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j£io to Dr J J Su Ibc rough to continue his w rk on diortho 
substituted benzoic an Is £13 to Mr L Hiworth, for the 
synthesis of an acid having the composition C,lI 1( (COOH)* and 
the comparison of its pnpcrtics with those of cimphotic acid 
£5 to Mr R f Diran fra research on the j reparation of 
mustard oils by the rei ti >11 of chlorocarbjmc esters with lead 
thocyanate £15 til)r \\ \ Bone, to contmu a research on 
the substituted succinic a 1 Is and on the behaviour of various 
trimethylene cimpiunls on treatment with the sidium com 
l»und of ethylic mal->nite ,£10 to Dr B Ieui to extend his 
work on the derivatives of ethylic butane tetracarboxylate 
£20 to Dr J Walker for an investigation of the conditions of 
cquibbnum bet veen the ryinitis and the corresjiondmg ureas 
Mr W bWlMFkvM who has recently returned from 
Western Australia has prtsente 1 and itherwise placed at the 
hsposal of the Trustees f the British Museum a further collec 
tun of Mad repo ran in corals and sp nges collide 1 by him on 
the north western coast line f the above nimul colony The 
senes includes many lew spicus and spi imens calculated ti 
| r ve attractive exhibits in the public galleries With this latest 
uldition inilulel the Natural History Museum h comes 
possessed of the m isl 1 nj leti 1 ollection f Vustralixn Madre 
p irana that has yet been 1 r ought together an 1 which now coni 
I rises typical examples c Ilected by the same authonty from 
every region of the extensive c ral producing watera of the 
Australian continent Mr Smile Kent will probably le 
engage 1 for the next few m mths in the comj ilati on of a hook 
dealing generally with the more interesting natural history 
I serial 11ms and investigill ns he has rec rtlel and prosecuted 
dunng the past ten years while h lding the app ointments of 
Commissi ner of F ishencs t > the several Governments of (Jacens 
land Tasmania and Western Australia 

Bx the provisions of the will of the laic Dr William Johnion 
Walker two prizes are annually offered by the Boston Society 1 f 
Natural History for the locst memoirs written in the English 
language on subjects proposed by a Committee appointed by the 
Council For the best memoir presented a prize of sixty dollars 
may be awarded if, however the memoir be one of marked 
men! the amount may be increased to one hunlred dollars, at 
the discretion of the Committee For the next loest memoir a 
prize not exceeding hfty dollars may be awarded The competi 
tion ft r these prizes is not restricted but is open to all Attention 
is espee rally called to the following points —(1) In all cases the 
memoirs are to be hast 1 in a considerable body of original and 
unjmblished work, oceimpamed by a general review of the 
literature of the subject (2) Anything in the memoir which 
shall furnish pro if of the identity of the author shall beconsideted 
as debarring the essay from eim petit ion (3) Lach memoir mu t 
be accompanied by a seoltd tnaelope enclosing the authors 
name and superscribed with a mitto corresponding to one 
borne by the manuscript and must be in the hands of the 
Secretary on or bef ire Vpnl 1 of the year for which tlie 
prize is offered lhe subjects for 1896 are —(1) A study of an 
area of schistose ir f iliated rocks in the eastern United State* 

(2) a study of the development of nver valleys in some considerable 
area of folded or faulted \ppaUihtan structure in Pennsylxanu 
Virginia, or Tennessee (3) an experimental study of the effects 
of close fertilmli >n in lhe case of some plant if short cycle , 
(4) contributions to our knowledge of the general morphology or 
the general physi ilogy c f any animal, except man 1 he subjects 
for 1897 are —(1) A study of glacial, fluviatilc or lacustrine 
phenomena associated with the closing stages of the glacial 
period (2) original investigations in regard I the chalaza) 
impregnation of any N irth American species of \ngi is perms, 

(3) an experimental investigation in cytology (4) a contribution 
to our knowledge of the morphology of the HaeUnx 
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Kfiokts upon the circumstances attending an explosion 
which occurred in the Timsbury ColHery last February, prc 
I ared by Mr J Roskill and Mr J S Martin, have just been 
published in a Blue Book The explosion is interesting because 
fire damp is practically unknown in the colliery In this col 
liery, as throughout the Radstock senes of the Somersetshire 
ct shield, naked lights are used, it is exempted from the appli 
cation of the section of the Rule which prohibits explosives being 
taken down in mines except in cartridges, and gunpowder alone 
is used for blasting It is evident from the inquiry that this 
exemption should be cancelled, and Mr Roskill recommends 
that the use of gunpowder, except m cartridges, should be pro 
1 ibited Although before the explosion parts of the colliery 
were known to be dry, while more or less dust occurred in 
places, yet the mine was not regarded as a “dry and dusty 
mine " Judging firm the explosion, however, the mine should 
come within that category The explosion occurred at a spot 
which was apparently not dry and dusty within the meaning of 
the Act, but it was, if not caused, certainly intensified, by the 
presence of dust at much greater distances than twenty yards 
from the spot, though the Rule relating to shot firing in a dry 
and dusty place, only prescribes watering within a radius of 
twenty yards The moral drawn from the disaster is (i) that 
robunte, or one of the so called fiameless explosives, should, in 
future, be used instead of powder, and (a) that when places in a 
mine arc admittedly diy and dusty, every place in the mine 
should be considered to be so, for^the purpose of shot firing, in 
order to make it imperative that, in such mines, the precautions 
prescribed by General Rule la should be observed m all places 
if firing 

Wk have received a copy of the Report of the Epping Forest 
Committee presented to the Court of Common Council on June 
J3, of the present year, and containing the memorials whicl 
were reprinted in these columns a shot time ago (June 13 
p 158) In presenting the Report the chairman, Mr Deputy 
liaise, said that ‘ if the action of jour Committee were judged 
alone by the weight of authority attaching to thoae who have 
expressed themselves to be so entirely in accord with the past 
management of the Forest, a complete answer to the charges 
has already been made , but we prefer to await and present to 
your Honourable Court the Report of the eminent experts in 
Forestry whom we consulted last year, and by whose opinion and 
decision we are perfectly prepared to be judged and bound ’ 
We understand that the Committee of experts vuitcd the Forest 
last week, and their judgment will be awaited with interest 
Nothing could, however, strengthen the )lands of the Committee 
more than the memorials which are now made public with their 
attached signatures The value of the Report from a public 
point of view is greatly enhanced by a set of photographs 
reproduced from the illustrations in one of the daily papers, and 
placed opposite the views of the actual places which the news 
paper artist is (opposed to have represented The article from 
the paper its^f is reprinted tti txlcnso, with a note stating that 
" the above article was accompanied by the illustrations re 
pioduced on the annexed photographic sheet Its accuracy may 
be judged from the photographs of those portions of the Forest 
so professed to be illustrated, which were taken within two days 
of the appearance of the article ” The absurdity of >the clamour, 
which is raised year after year by a small and irresponsible body 
of agitators, 11 well brought out by the article and its illustrations 
thus confronted with the true representations. Any paper that 
lends itself m future to such perversions will justly iorfeit public 
confidence The keen interest taken by the people in the 
management of Fpping Forest is a very healthy sign, but the 
case against the present Conservators must indeed have been 
feeble if it ms found necessary to resort to such pictorial 
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artifices as are exposed u the Report issued by the Common 
Council 

Unset tled weather has prevailed in moat parts of the British 
Islands during the last week, and thunderstorms have occurred in 
various places, while Ms of nun exceeding an inch m twenty four 
hours have been recorded cm several days. In London, there 
were two distinct thunderstorms on Sunday hut, one of which, 
between two and three p m , was accompanied by an exceptionally 
heavy M of hail The amount of tarn in London on that day 
was about I 3 inch, which 11 the heaviest M m twenty four hours 
since last October 

Ar the recent meeting of the Australasian Association for the 
Advancement of Science at Brisbane, Mr C L. Wragge pro 
posed the erection of a meteorological station on Mount Welling 
ton, Hobart The proposal was supported by Mr II C Russell, 
Government Astronomer of New South Wales, and by the 
Royal Society of Tasmania, in consequence of which the Govern¬ 
ment voted the necessary funds An experimental station has 
just been established by Mr Wragge on the summit of the 
mountain at a height of 4166 feet above sea level, and a perma 
nent observatory house is now in course of erection There are 
also corresponding stations at the Springs (*495 feet), and at 
Hobart (160 feet), si have no doubt, therefore, that results of 
importance will be derived from them Mount Wellington is 
about four miles distant from Hobart, in a straight line, and 
rises almost directly from the level of the sea, it consequently 
often considerable advantages for meteorological research 

The Pilot Chart of the North Atlantic Ocean for July con 
tains monthly charts, representing graphically the regions 
where fog was experienced most frequently on the North 
Atlantic during 1894 As this year can be taken as a typical one 
to illustrate the distribution at different seasons, it is interesting 
to note that during the first three months of the year fog i» 
experienced on the C rand Banks rnd t<J the westward, but not 
in large quantities During April it begins to extend to the 
northward ind exstward, increasing in frequency as the spring 
advances, and reaching its maximum, generally, in June or July, 
during which months it may be expected anywhere between the 
American coast and this country in large areas and of long dura 
tion In August the fog begins to dissipate in the eastern port 
of the ocean, and m September the decrease is very perceptible 
During the remaining three months the charts show that it 
reaches its minimum again, and is mrstly restricted to the west¬ 
ward of 40' west longitude 

Some bncf telegrams m the daily papers announced the 
occurrence of an earthquake in the Meshed district of Persia on 
January 17, but gave bttle indication of its destructive character 
The centre of the earthquake appears to have been near 
Kudian, a town which has been damaged or destroyed by earth 
quakes several tunes during the present century, the last occasion 
being m 1893, when it was completely reduced to nuns After 
this the town was rebuilt on the old site, but the houses were 
made veiy largely of wood At the beginning of this year, the 
new town contained about 3000 houses and 8000 inhabitants. 
On January 17, shortly before noon, another disastrous earth¬ 
quake occurred It lasted about a minute, and the shock was so 
severe that it completely destroyed every house in the town, 
with the exception of a few small shanties The wooden 
pillars of the better built houses wire all broken m the 
middle Numbers of people ware buned m the nuns, but, 
owing to the lightness of the materials, the loss of life wax 
much less than it would otherwise have been The local 
authorities estimated the number of deaths from two to six 
thousand, but the careful inquiries of an attachd at the Bnttsh 
Consulate General at Meshed have reduced this figure to about 
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700 Older* have been issued by the Pentaa Government for 
the town to be rebuilt near Hai Hai, a place *ut or »even mdes to 
the aouth east, which experience has shown to be safe from 
-destructive shocks 

The history of the Russian Biological Station, on the island 
of Solowetxk m the North Sea, has already been given in our 
«ohimiu (Nature, November 1894, p 83) One of the most 
interesting of the results achieved by the naturalists of the 
laboratory has been the discovery of a remarkable lake on the 
island of Ktldine in the Arctic Ocean This lake which is 
completely separated from the sea by a narrow stnp of land, was 
discovered by the Russian naturalist, M lferzenstein, who 
was struck by finding in the lake a fish which is exclusively 
marine in habit namely the common cod b urther observations 
by MM Faussek and Knipowitsch have elucidated the peculiar 
features of the fauna of the lake On the surface the water is 
fresh and is inhabited by fre«h water animals, such as Daphmds, 
&c , this water is brought to the lake by stream* from a neigh 
foounng marsh Under the superficial layer of fresh water is 
found salt water supporting a Marine fauns—Sponges, Ses 
anemones Nemertmes Polychietex marine Molluscs ( Chiton , 
sFolts At/arte) Starfish, and Pantopods There is even 'a 
regular littoral tone lieneath the fresh water, characterised bj 
small hurt The bottom of this lake is covered with mud ex 
haling an odour of sulphuretted hydrogen and is not inhabited 
The water of the lake shows a slight ebb and flow, attaining a 
vertical height of only a few inches, while the tides in the 
adjacent sea are considerably greater This fact would appear 
lo point to the existence of some subterranean communication 
between the lake and the sea 

Some important additions to a knowledge of the latest 
Mesozoic and early Tertiary mammilla have recently been made 
from PatAgonia and the Uinta Basin from ths former place 1 
collection of ungulates of very late Cretaceous date is described 
by Seflor F Amcghin in the flol Inst G*ografito Argentina 
t xv , 11 and ia The most impirtant is a new genus 
PyroOurtam, which is made the type of a new sub orler, 
regarded as ancestral to the Proboseidei, and showing marsupial 
affinities A number of other new genera arc also descrilied 
and it is anticipated that when the fossil localities, which arc 
very difficult of access, have b en more fully investigated, still 
more valuable information on the late Mesozoic mammalia will 
be obtained Large Dinosaurs anl birds also occur in these 
beds 

Prof H b Osborn reports in the Bull Amir Mus Mol 
Btst , New York, vol vn , art 2 on a more extensive collection 
than has hitherto been obtained from the b ocene beds of the 
Uinta Basin Beneath the true Uinta fauna comes one which 
as intermediate between it and the Bndger and Washakie faunas 
and thus suppbes a most important link in the faunal succession 
of this province, while at the sam time it shows affinities to the 
Miocene fauna of the White River Among the mammalia 
found m this transitional fauna are a monkey, and species of 
Telmatoikenvm, which definitely confirm the view that that 
genus w&* ancestral to the Titanothena It is expected that 
still more valuable results may be got from a more thorough 
exploration that is being made this year 

Thr application of electricity to locomotion has recently 
made notable progress in the United States At a trial of 
electric motor* at Nantasket Beach, near Boston a lew 
days ago, it is stated that a speed exceeding sixty miles 
ao hour was attained; and the expenment demonstrated 
the utility of this motor for suburban traffic The system 
west into practical and regular opeAinon on the Nantasket 
-Beach Railway at the end of June A successful test has also 
NO 1343, VOL 52] 


been made at Baltimore of the electric ocom itive designed to 
draw trains through the tunnel, 7430 feet long in that city 
This and its companion—the first locomotives of the kind ever 
built—have each two trucks and eight wheels sixty two inches 
in diameter Flexibly supported on each truck are two 
six pole gearless motors one for every axle A maximum speed 
of fifty miles sn hour is to be developed, and it is guaranteed that 
the locomotive will pull 1200 tons at a speed of thirty miles an 
hour When coupled to a six wheel New York Central 
locomotive, the electnc locomotive pulled it up and down the 
track at will, against the pull of the steam locomotive 

At a recent meeting of the Sxiftf Frampuse de Physique, M 
T ierre Weiss gave an acc junt of the results of his experiments on 
the aelotropic magnetic pnp*rtie> of crystallised magnetite 
The magnetisation curve if m ignetite crystallised in the cubic 
system presents the same general features as those of iron, 
nickel and cobalt The magnitude of the magnetisation 
(»t the permeability), however, vanes with the inclination of 
the magnetising field to the crystallographic axes Experiments 
have been made by a ballistic methyl suitably modifie 1 so as to 
permit of observations lieing made on very small specimens 
The results thus obtame l have b en confirmed by ather expen 
ments in which a small disc of magnetite was mated in a strong 
magnetic field, anil th. variations in the induction measured by 
means of a small coil surrounding the disc an 1 connected to a 
ballistic galvanometer ThL discs examined were cut parallel to 
the feces of the cube oclahelrin and rhombic do lecahedron 
If the results are expressed by drawing radii vectores from a 
given point of such length that they represent the magnetisation 
of the specimen in that direction when saturate 1 the surface 
which contains the ends of all these radii vectores is a cube with 
rounded edge*, and with its faces slightly hollow The 
magnetisation is the same in all directions contained in a plane 
parallel to r ne rf the face, >f the octahedron, i> that the above 
mentioned surface is cut by such 1 plane in a circular section 
An experiment illustrating this aelotropic property of magnetite 
was shown before the Soeietj. V small disc of magnetite place 1 
m a plate if glass betwe n the p lies of a strong electro magnet, 
turned so that one of its axes of maximum permeability was 
parallel t s the field B si les the difference which these expen 
ments show between a body crystallised according to the cubic 
system an 1 an is tropic body they also sh>w that the theones 
which regard magnetisation as resulting from the onentation of 
particles of fixe! mignetic moment are insufficient to explain 
the magnetisali in f crystalline 1 ilies 
Durin< his recent visit to the Algerian Sahara M Janssen 
made some decisive observations concerning the alisorption bands 
near the D line of the solar spectrum, supposed to be due to 
atmosphene oxygen rhe object was to test whether these absorp 
tion bands correspond to those observed on transmitting white 
light through a tube containing condensed oxygen In some 
previous experiments on this question M Janssen had obtained 
these bands by means of a tube 60 m long, containing oxygin 
compressed up to 6 atmospheres An account of the Sahara 
observations is given in the Comptes rtndus together with a 
theoretical investigation concerning the equivalent height of the 
atmosphere Starting with the remarkable law discovered by 
M Janssen that the absorptive power of a gas is proportional to 
the thickness traversed and to the square of the density, the 
integration of the different layers of the atmosphere with their 
different densities gives 398r m as the equivalent thickness for a 
vertical ray of light But since the density of oxygen is only 
o 308 of that of the atmosphere, this number must be multi 
plied by o 043, the square of that density This gives 173 m 
as the equivalent thickness of the oxygen layer This thick 
ness, at a pressure of one atmosphere, would not be ufficient 
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for sh wing the absorption band*, and thk accounts for their 
a I sence when the sun is high in the heavens But as the sun 
sets 1 he thickness of air traversed by its rays increases, and at 
an altitude of 4* the conditions are the same as those m the 
60 m tube at 6 atmospheres pressure At this altitude they do 
in fact appear, and the excessive dryness of the desert air pre 
eludes the poeubility of their being due to water vapour Thus 
lath the terrestrial origin of these oxygen bands, and also the 
validity of Janssen s law of absorption, have received a striking 
confirmation 

The fifth volume of the GeographicalJunta !, comprising the 
numbers issued during the first six months of this year, has just 
1 etn published 

We have received the Report for the year 1894 95 of the 
Royal Garden, Calcutta, by the Curator, Dr G Ring, issued by 
the authority ofthe Government of Bengal It reports a con 
Mderable aim unt of work done in the improvement of the 
( ardens, and especially in the increase and arrangement of the 
Herbarium 

The number of periodicals, both in Europe and America, deal 
n ’ with electrical matters is considerable, the last addition to 
th* list 1 emg the Htrtmal Journal, a new monthly published 
in San Eranciso The first number contains a long account of 
the “Express system of telephone switchboard Other articles 
ippeanng deal with the eftcitncy of electric plants the 
electrical installation on loard th cruiser Olympia, and the 
field of operations of an electma’ en_,inee 

Thf volume containing the Proceeding of the American Asso 
i ution fi r the Advancement < f Science at the forty third meeting 
held it Brooklyn last August, has lately t een issued As we gave 
it the time a report of the work of the Sections and printed some 
i f the presidential addresses in full, it is only necessary for us 
row to say that the volume is very well produced, inti contains 
many very valuable papers 

The fourth and apparently concluding volume of the Sett 
mo/ogtcal Journal of Japan has recently been published It 
consists of a very valuable paper of near y 400 pages by Prof 
Milne, “A Catalogue jf 8331 barthquakes recorded in Japan 
lietween 1885 and 189a The materials were obtained from 
968 stations distributed over the whole empire the total number 
of documents being j erhaps n it less than eighty or a hundred 
thousand In the first catalogue arc given for each sh jck the 
tune of its occurrence the land area shaken and data by which 
the position of the epicenter and the Ixwndary of the disturbed 
area are approximately determined The second catalogue states 
the seismic district to which each shock belongs the lengths of 
the axes of the disturbed area in tens of miles from which the 
total area can lie roughly ascertained, and when the shock 11 
submarine the distance of the epicenter from the shore The 
chief object of the paper is to provide trustworthy materials for 
future investigations but some results have been already obtained 
and are briefly described Prof Onion s work on after shocks 
lias been referred to in a previous number (vol li p 433) 
The distnlwth a of earthquakes in Japan forms perhaps the 
most important section tarthquakes, it appears are angularly 
rare in the central parts of the country which includes the 
mountainous districts where active v oleanoes are numere us 1 he 
majonty of shocks originates along the eastern coast of the 
empire, and matay are of submarine origin A large number 
seem to start from the face of the steep monodinal slope which 
Japan presents towards the Pacific Ocean bartbquakes are 
numerous when, the *1 jpe is steep, and rare where it is com 
parattvely gentle (see pp 201-a) They are frequent in those 
d stnets where movements of secular elevation or depression are 
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now taking place Earthquake sounds are often heard, but more 
so in the rocky mountainous districts than on alluvial plains At 
the close of the paper is given a list of 301 seismic disturbances 
observed from 1889 to 1893 in Europe and at Tenenffe 
with the horizontal pendulum of Dr von Rebeur Paschwitz 
Seven of these disturbances, and possibly five others correspond 
to earthquakes in Japan 

The flora of the Caucasus has lately been the subject of 
several interesting explorations and speculations by Russian 
botanists The old data, contained in the works of Boisuer and 
Ledebour are now of little value, on account of the too brood 
remarks concerning the distribution of the different species, such 
as Camasus, proiimue Caucattcot, and so on which one finds 
in these otherwise classical works On the other hand, such 
recent explorers as N Ruznetsoff and A Krunoff, who have 
paid great attention to the composition of the floras of different 
parts of Caucasia, and their probable origin have rather raised a 
series of most important geo botanical questions than solved 
them definitively while MM Ltpaky, Alboff and Akinfieff have 
devoted their chief attention P> the collection of positive 
systematic data with exact indications relative to the distribution 
of different species We have now in the Memoirs (Trudy) of 
the khirkoff Naturalists’ (vol xxvu ) a first instalment, by the 
last named botanist of a detailed list of plants in the middle 
parts of the Caucasus main ridge, with full indications concern 
mg their vertical and horizontal distribution Considering the 
generalisations of M Ruznetsoff and M Rrasnoff as premature 
under our yet imperfect knowledge of the orography and geology 
of Caucasia M Akinfieff only ventures tu formulate a few con 
elusions namely that the flora of Colchida is the youngest in 
Caueasia as it has the least number of species and especially of 
endemic forms and that it contains but a small part of what 
constitutes the Mediterranean flora, as well as very little of what 
is found in other puts of Caucasia The flora of Daghestan, 
Asiatic in its ongin, has, on the contrary in its steppe, sub 
Alpine and Alpine representatives, a wide distribution over all 
Caucasia with the exception of Colchida four fifths of the 
surface of Caucasii are thus genetically cr nnected for their flora 
with Asia and i ne fifth only with V urope the Iwundary between 
the two bung not the mam ridge but a brvken line running 
aj proximately from Stavropol, or rather north jf this town along 
the water parting between the Ruban and the Terek t) the 
b lborus along the main ndge to the Adai kh lkh and further 
to the Mcsqucs M vuntains and the Suram Pass It should be soul 
that this cuielusion seems to agree very well with what we now 
learn about the ^graphical structure of Caucasia from which it 
appears more and more that the Mesques Mountains must be 
considered as v continuation of the border ndge of the Asia 
Minor plateau which ndge runs along the south eastern coast of 
the Black Sea an 1 is continued north east to meet the main 
ndge 

Wt have received from Dr Dobcrck Gcvemment Astronomer 
of Hong Kong, the report of that observatory for 1894, contain 
mg tutor aba an account of nineteen typhoons which occurred 
dunng the year an 1 the paths of which have been laid down on 
two plates Inf irmation regarding storms is regularly exhibited 
and telegraphed whenever they can be justified by the observa 
lions received, but the work is apparently much interfered with 
by the tardy arrival of telegrams from the outlying stations For 
the purpose of elucidating the behaviour of typhoons and other 
meteorological features, observations are regularly extracted 
from the logs of ships which visit the China seas, and tabulated 
for future use , id addition to these, observations ore received 
from about forty limUiations The astronomical and magnetical 
work of the observatory has been regularly earned on, as in 
former years 
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Whereas a few years ago the discovery of a new spirillum 
form «u hailed as a bacteriological novelty, we are now con 
ttantly receiving fresh additions to this interesting group of 
microbes. With improved methods their detection and isolation 
have been rendered comparatively easy, and they are now found 
fairly widely distributed in water Sanarclli isolated no less 
than thirty two different vibnos from the river Seme, sewage 
effluent, and pond water, and various authorities in Germany 
have detected such forms m rivers So far the huger number 
have been obtained from river water, and have been but rarely 
met with in well water, but quite recently MM A Zawidzki 
and G Brunner, of the Imperial Institute for Preventive Medi 
one m St Petersburg, have discovered and isolated three 
vibnos from polluted well water, which do not liquefy gelatine 
and in other respects are easily distinguishable from Koch s 
cholera vibno As regards their pathogenic properties, it n> 
stated that white mice were quite unaffected when the vibnos 
were subcutaneously introduced The investigations and de 
scnptions have been carefully done and are fully recorded, and 
the authors are persuaded that they have discovered new forms 
It is, however, difficult to decide this point, tor only s slight 
acquaintance with the literature of the subject is apparent and 
whilst the authors complain that hiscnberg s catalogue of 
hactena is out of date, and those of Roux and Lustig are 
respectively incomplete, they do nit appear to have any 
acquaintance with Percy Franklands 'Microorganisms in 
Water, ’ containing descriptions of over 200 bacteria found in 
water, neither have they consulted many important memoirs on 
vibnos which have been published in recent German and Frenc h 
journals 

The writer of the note on p 277 referring to hygrometric 
observations on the Sonnblick mountain, inadvertently wrote 
“atmospheric electricity, instead of 'atmospheric humidity 
in the second line of the note 

The additions to the Zoological Society’s Gardens during 
the past week include a Mozambique Monkey {CtnoptiAfcur 
pygtrytArus) from East Africa, presented by Mrs A Canning 
Fysh, a Rhesus Monkey (Mi<a us tktsus) from India, pre 
•ented by Mr A Kagele , an Irish Stoat {Putortus htbemuui) 
from Ireland, presented by the Viscount Powerscourt, a 
Suncate (Suncate tctradatfyla) from S ruth Africa, presented by 
Mm Dorothy Lowndes a Bosch bok (JraplaflAus sytvati us) 
from South Afnc-t, presented by Mr W Champion six 
Orbicular Homed Lizards (PArynotom 1 mbi(utare) from Mexico 
presented by Mr £ J Scarbrough a West \lrican Python 
Python seba) from West Africa, presented by Mr Edward 
Straw , a Red sided lit (Parus van us) from Japan, a White 
browed Amazon (CAryso/ts afbi/nms) from Honduras, two 
Adorned Terrapins (CUmmys omits) from Central America, 
deposited , a Japanese Deer (Cirvui siA t), bom m the Gardens 


OUR ASTRONOMICAL COLUMN 

Auitude Attn Azimuth of Polaris— It is a matter of 
common knowledge that the Pole star u about a degree and 1 
quarter from the true pole, so that azimuths and latitudes cannot 
be directly determined by observations of this star The usual 
mode of procedure is to employ tobies reducing the observations 
to the true pole, a graphical method of performing this rather 
tedious reduction, with an accuracy sufficient tor most purposes, 
has been devised by A Tanakadate of Tokio (SQgakub Km ) 
It fa shown that the usual formula for the calculation of azimuth 
corresponds very nearly with the equation of a circle of radius 
p sec + to being the polar distance of Polaris, and * the 
latitude of the place of observation), and the centre of which is 
d i splac ed above the origin by an amount equal to - * 


An origin being chosen near the middle of a sheet of squared 
paper, degrees and minutes art marked off along the asea in 
both directions and a circle is drawn on the same scale with 
radios and displacement of centre adapted to the latitude as 
defined above Radiating straight host drawn from the origin 
correspond to different hour angles the line t-o living that 
along which the centre of the circle 1* displaced The abscissa 
of the point where the lint corresponding to the h iur angle at 
which an observation is mrde cuts the circle, gives directly the 
azimuth of Polans, the star being east or west of the true north 
according as the point lies to the right or left of the origin m the 
diagram Neglecting errors of construction, the readings Will 
only differ by a few seconds from the calculated results and it is 
shown that even these errors can be reduced by slightly 
enlarging the radius of the urcle 

If a circle be drawn from the origin as centre, with radius equal 
P the diagram can also be used for reducing the latitude from 
observations of the Pole star by giving a small correction to the 
hour angle, i p tan A sin / where A is the observed altitude, 
and t the hour angle The ordinate of this circle gives the 
correction to be applied to the observed altitude in order tn 
obtain latitude 

It is pointed out in the paper that these principles may easily 
be embodied in an instrument and, in fact, such a contrivance is 
now in use among the students of astronomy in the Imperial 
Gnivenaty 

Observations os Dot hie Siars —The measurements of 
position angles and distances of double stars made at the Pans 
Observatory from July 1890 t> the end of last year, are 
published by M Bigourdan in a very concise form in the 
Bultstm Astrouomujm for July The telescope employed was 
thst of the western tower, having an object glass o 305 m 
diameter and a focal length of 5 25 m , the magnifying power 
usually being 478 Moat of the ubsovations were matte in the 
twilight or in the early night, at which times the star images are 
at their best The list of stars observed include* about 150 from 
the Dorpat catalogue, 76 from the Pulkows. catalogue, and 
nearly jo others, in many cases there are long senes of 
measures of the same pair A filar micrometer was employed 

At the Berlin Observatory, Dr V Knorrc has used a double 
image micrometer in the measurement of double stars and some 
of the result* are given in 4tt Na,A, 3300 The measures 
appear to agree very well with those of M Bigourdan in the 
case of stars common to the two sets of observations 

A Great Nebi i 1 irt Scorpio In the course of his work 
on the photography of the Milky Way, Prof Barnard exp wed a 
plate on the region near Antares for ah 20m on March 25, 
1805 The resulting negative showed a vast and magnificent 
nebula, mtneate in form, and apparently connected with many of 
the bright stars of that region including Antares and r Scorpit 
Hie nebula it gathered in cloud like forms the greatest maim 
being around f Ophiucht and two neighbouring small stars This 
photograph was token with the Willard lens of 6 inches aperture, 
with which Prof Barnard has previously obtained such splendid 
results 

Even more interesting is a photograph of the same region 
taken with a * lantern lens of 14 inches aperture and 5 inches 
equivalent focus, the exposure being ah 18m The scale of 
this photograph is about 10° to the inch and in addition to 
bringing out some new points about the great nebula it shows 
the sky itself in that region to be very wonderful 1 he first 
photograph hod shown that the nebula occupied a singularly 
blank part of the sky from which large vacant channels diverged 
towards the east, and the negative token with the lantern lens 
showed that these channels ran irregularly eastward for 15* >r 
20 * 

The photograph taken with the lantern lens shows that the 
new nebula extends southward for two or three degrees lieyi nd 
Antares and tr Scorpn in a southward direction An elongated 
nebula about a’ or 3“ long, involving the atar P Scorpu is also 
seen on the photograph 

Prot Barnard goes on to say that “ this magnificent nebul 1 is 
one of the finest m the sky and as it involves so many of the 
bright Stan m that region it would imply that they -ire 
essentially at the same distance from us ’ ( 1st Vat A 3301) 

rhe unpretentious character of one of the instruments employed 
by Prof. Barnard a not the least remarkable feature about this 
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Nh\ V AalAUUC Siars — IVolstnrham Otservo/ery Circular, 
>0 43 received from the Kev T F, Enin, announces that a 
red st ir f Seochi s Type III, magnitude 84, was detected at hu 
Ol treat wry on July 14 in R A 19I1 1134m, Decl a II 
(1900) The starts probably a new varubW, and is not in the 
soutl cm Dure hum shrung The star designated Lipin 1031 is 
also 1 rubably variable 


THE BRITISH MEDICAL ASSOCIATION 


Dr W F Cleveland Only members of the British Medical 
Association, invited guests, and accredited strangers, will be 
allowed to attend the general meetings or the meetings of 
Sections. The reception rooms will be opened on Monday, Jul) 
39 at ta o clock noon The members reception room is in the 
large hall of King s College A separate reception room has 
been provided for invited foreign guests next to the members 
reception room and another for ladies at the Royal Society’s 
Rooms Burlington House The arrangements for the conduct 
of the work of the Sections, and for the comfort of the members, 
have been admirably arranged, so there is every promise that the 
meeting will Ik a very successful one 


current number of the British AttJual Journal , it is evident 
that the meeting will be of exceptional interest and importance 
The President elect is Sir J Russell Reynolds Bart An address 
in Medicine will be delivered by Sir William Broadbent Bart 
an address in Surgery by Jonathan Hutchinson, F R S , and an 
address in Physiology % Prof Fdward Albert Schafer F R S 
The scientific business of the meeting will be conducted in 
fifteen sections —Numerous papers have been received by each 
Section, and specific points nave been selected for discussion 
In the Section of Medicine, presided over by Dr F W Pavy, 

F R S , the following subjects have been selected for discussion 
(l) Diphtheria and its treatment by the antitoxin acute lobar ot 
croupous pneumonia its etiology pathology, and treatment, 
the causes of acute rheumatism and its relation to other affec 
dons The I resident of the Surgery Section is Sir William 
MscCormac who will make some introductory remarks, in 
which he will refer to the effects produced by modem nfle 
bullets on the human liody The following subjects have lieen 
selected for discussion The diagnosis and treatment of fractures 
of the upper third of the femur, including the neck , the surgical 
treatment of cysts turnouts and carcinoma of the thyroid gland 
and accessory thyroids Sir William Pneslley presides over 
the Section of Obstetrics and Gynaecology The President of 
the Section of Public Medicine is Dr Ernest Hart The 
regular business of this Section will commence each dav with a 
formal discussion by gentlemen who have been invited to open 
the debates The subjects selected are as follows I residential 
address—Water borne disease and its prevention discussions 
upon the regulation of the slaughter of animals for human food 
and the inspection of animals before and during slaughter the 
insecurity of tenure of extra Metropolitan Medical Officers of 
Health under the Public Health Act 1875 The Section of 
Psychology has foi its President Dr W J Mickle The 1 resi 
dent will open the section with an address on the brain A 
discussion has been arranged to take place on each day the 
subjects b mg On the treatment of melancholia on insanity, in 
relation to criminal responsibility on epilepsy, and its relation 
to insanity lhe President of the Physiology Section is Dr 
David Femer F R S In this Section a discussion on the 
mechanics of the cardiac cycle will be introduced by Prof Hay 
craft and Dr D l*aterson the following will take part—Dr 
Noel Patou, Dr I auder Hrunton F R 6> , and Dr Gibson 
T he Anatomy and Histology Section has for its President Mr 
Henry Moms Hie following subjects have been selected for 
discussion Art in its relation to anatomy, the development 
and structure of the placenta, the topographical anatomy of the 
abdomen The l’restdent of the Section of Pathology and 
Bacteriology is Dr Samuel Wilks, F R S The work of the 
Section includes the demonstration of the malana parasite by 
Dr P Munson, with some facts as to its life history There 
will be a discussion upop this, and upon neuritis, vaccinia and 
variola, pernicious antenna, and lyrapbadenoma 1 he Pres 
dent of the bectieSi of Ophthalmology w Mr H Power The 
following discussions have been arranged m this Section On 
certain rare cases of recurrent ophthalmia, on the diagnosis of 
orbital growths, on the question of operating in chronic 
glaucoma The Section of Diseases of Children has for its 
President Mr John II Morgan, and the President of the Section 
of Otology is sir W Dal by The Section of Pharmacology and 

Therapeutics has for its President Sir William Roberts F R S 
In this Sect ton mere will be a discussion upon serum therapeutics, 
and upon the Acquirements of the profession with reference to 
the revimonw the British Pharmacopeia Dr Felix Semon is 
the Preset* of the Section of Laryngology, and Dr H Rad 
diSe Crocker, q f the Dermatology Section Finally, the ethics 
of the medial proftsswn has a Section to itself, presided over by 
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'T'HF gas obtained from the mineral cliveite, of which a 
preliminary account has been communicated to the Royal 
Society (Proctedtngi, May 3 1895), has been the subject of 
our investigation since the middle at April Although much 
Still remains to be done, enough information has been gained to 
make us believe that an account of our experiments, so far as 
they have gone will be received with interest 

We have attempted to ascertain, in the first place from what 
minerals this gas showing a yellow bne almost if not quite, 
identical in wave length with the line D, of the chromospheric 
spectrum and to which one of us has provisionally given the 
name helium —a name applied by Profs Lockyer and Frank 
land so mi thirty stars ago to a hypothetical solar element, 
charaitensc 1 In the yellow line D, of wave length 5875 983 
(Rowland) We may state at once that It is not our purpose to 
attempt to prove this coincidence but willingly to Rave the 
subject t > th sc who arc more practised in such measurements 

wc (Topose therefore first to discuss the terrestial sources of 
this gas second to describe experiments on products from 
several sources anil last to propound some general views on 
the nature f this runuus substance 

I The Sources of Helium 

It IS usual in a memoir of this kind to cite previous work on 
the subject It would be foreign to our purpose to discuss 
observati ins on the solar spectrum, our memoir deals with 
terrestrial helium And wf have been able to find only one 
short note of a few lines on the subject, it is a statement by 
Signor I limitn (A end Ac di Napoli, xx 333), that on ex 
annning a lava like product elected by Vesuvius, he found a soft 
substancL which gave a yellow spectral line of wave length 
<87 5 he promised further researches, but so far as we know 
he did n it fulfil his promise He does not give any details as to 
how he evunined the mineral 

An account has already been given in Part I of Dr Htlle 
bran Is investigations on the gases occluded by various 
uranimtes which he was so unfortunate as to mistake for nitrogen 
Dr llillebrand was so kind as to supply us with a fear quantity 
of the urammte he employed , and it is satis&ctory to oe able 
to c nfirm his results so far, for it is beyond doubt that the gas 
evolved from his urammte by beating it in a vacuum or by 
boiling with sulphuric acid contains about 10 per cent of 
its vrlumt of nitrogen It it therefore not to be wondered at, 
that he f rmed the conclusion that the gas he had was nitrogen, 
for he obtained some evidence of the formation of nitrous fomes 
on passing sparks through a mixture of this gas with oxygen, 
he succeeded 11 obtaining a weighable amount of ammonium 
platimctalonde from the product of sparking It with hydrogen 
in presence of hydrochloric acid, ana, in addition, he observed 
a strong nitrogen spectrum in a sample of the gas transferred to 
a vacuum tube Ilad he operated with cliveite, as will be 
shown later, he would have in all probability discovered helium 
(Bull U S Geological Survey, lxxvui 437 

To extract the gas from small quantities of minerals, from 3 
to j grams of the coarsely powdered substance was heated in 
a small bulb of combustion tubing, previously exhausted by a 
Toppler 1 pump As it was found that water and carbon dioxide 
were often evolved a soda bine tube and a tube filled with 
phosphoric anhydride were often interposed between the bulb 
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« gas b__ 

e hud glut bulb began to 

Many of the mineral* evolved hydrogen . hence, after the gas 
had entered the pump, the bulb was completely exhausted, and 
the gas was sparked with oxygen, no alkali being present The 
oxygen was then absorbed with causae soda and pyrogallic acid, 
and the gas was transferred to a vacuum tube As this process 
of transference proved very convenient, it is worth while to 


The apparatus is shown in the annexed figure It consists of 
a tube provided with a perfectly fitting stop cock , this tube is 
connected with a Toppler* s pump The vacuum tube or tubes 
to be fitted ate sealed to a lateral branch above the stop-cock 
The lower part is bent into a sharp U, and the end drawn out 
to a point and sealed The atop cock is then turned full on, 
and the whole tube is completely exhausted, until the iscuum 
tube shows brilliant phosphorescence, or, indeed, as often 
happens, ceases to conduct the discharge the stop cock is then 
closed A mercury trough is placed below the bend of the 
tube, and the latter is sunk until the closed end disappears 
below the mercury A small tube, which need not contain 
more than ice of the gaa to be introduced into the vacuum 
tube, is then placed over the closed end of the bent tube and 
the mercury trough is lowered The sealed end is then broken 
by pressing it against the interior of the gas lube when gas 
enters up to the stop cock On carefully opening the stop cock 
a trace of gas u passed into the vacuum tube, this 


is then 


=fa| 



pumped out and collected below the deliiery tube if the 
Toppler 1 pump One such washing with gas is usually 
sufficient The stop cock is again opened, and a sufficient 
amount of gas introduced into the vacuum tube to show the 
spectrum The vacuum tube is then removed by sealing, and 
the gas still remaining in the bent tube may be transferred to the 

C and collected It is seen that this method permits of the 
of a vacuum tube abaolutely without loss, and it may be 
added with great expedition 4 
The results obtained with the minerals examined ire gnen m 
the following table 

The spectrum of helium is characterised by five very brilliant 
lines, these occur in tip red, the yellow, the blue green, the 
blue, and the violet In every ease, except with hjelnute, 
fetgusomte, and xenotime, in which cases the lines were merely 
seen, all these lues were identified by simultaneous comparison 
■n the same spectroscope with the spectrum of helium from 
cfevelte With the gas from samarskite and m some other 
caaes a still more careful comparison 

coincidence of every vie’-'- ’- 

From many of these 
this was manifested by the u 
potash until after explosion with oxygen It 
ug to ascertain whether the hydrocarbon is present as such ... 

s formed during the heating, for in all cases 


made, and the absolute 

_I _ __extracted , 

the non-absorption of the jjas^by caustio 


was also obtained. If a w 
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gas, merely deprived of carbon dioxide by caustic alkali, the 
spectrum consists almost wholly of the fluted binds of carbon 


Hydrogen and helium 
A little hydrogen and 
nitrogen After spark 

.— ... tniyjjen , 


Iljtlmite I Fahlun Sweden 

1 ergusomte \ tteiby Sweden 
Tantalile I I ahlun Sweden 

Cornwall 


caustic soda, 15 gnms 
yielded approximately 4 
c c of helium At high 
pressure (4 mm ) the 
unsparktd gas shows 
fluted carbon spectrum 
At low pressures this is 
invisible 

No hydrogen trace of 


Do 


do 


Columbia. 
I erofskile 

Wazite 

Thorite 

Fluocente 


Blende 

Rutile 

tiummite 


Do 

All these minerals coni tin uranium 

N Carolina 

h ahlun, Sweden 
Bahia 

Skrotorp, near 
Moss Norway 
Brazil 

Near Arendal 

N America 

Magnet Cove, 

Arkansas 

Sweden 
Norway 
Unkniwn 
Hittern, Norway 

Unknown 


Trace of helium 
50 grams yielded about 
ojee of helium After 
fusion with hydrogen 
potassium sulphite a 
further very small quin 
tity was obtained 
Small quantity of helium 


do 


Do do 

Hydrogen, ind, after 
explosion with oxygen, 
a trace of helium 

Easily gave a good 
spectrum if pure 

Much hydrogen, no 
helium 

Very little gas partly 
hydrogen 

Hardly any gis trace of 
hydrogen 

>aur quantity of hydro 
gen 


f Carbon dioxide and 
-j small quantity of 
hydrogen 
Do do 
90 grams gave 50 c e of 
gas leaving >13 c c 
after expi won with 
oxygen Alter spark 
ing ind absorbing ovy 


11st Rock Mine, 
Mitchell Co , N 
Carolina 


uute Unknown 

1* platinum Brazil 
„ Siberia 


No gas, except a 
carbon dioxide 


quantity, and trace of 
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It is here of interest to inquire winch constituent of these 
nuncnls is effective in retaining helium For this purpose, it is 
nettssary to know their composition, but it has not been 
possil le to make accurate analyses of all the samples of minerals 
treated Hillebrand supposed that the gas was retained by th* 
unmum and states that its volume vanes roughly with the 
amount < f uranium oxides present To decide the question, it 
is necessary to consider the composition of these minerals in 
some detail 

} thotantahte is essentially a tantalateof yttrium and calcium 
containing a little tungstic acid, and small amounts of iron and 
uranium The yield of helium was here small 
Samarshte is a mobate of uranium, iron, and yttru contain 
ing smaller amounts of tungsten, nrcomum, and thorium The 
amount of uranium oxide is about n or ia per cent , of thorium 
oxide alxmt 6, of yttrium 13, and of cerium 3 It yields a 
moderate amount of helium 

HjtlmtU closely resembles tantalite in conqiositinn hut 
contains stannic oxide The yield of helium was minute 

terguumte is a mobate of yttrium and cerium cvntaimng 
only a small am Mini of uranium, rircomum, tin tungsten Kc 
The yield if helium was here minute 

Tmtahte consists of Untalatc of iron and manganese the 
helium obtained was a mere trace 

PUthbLndt consists mainly of (he oxide U t O„ Tht rare 
metals arc present in Lnglish pitchblende in very minute amount 
1 he helium obtained was very minute in quantity and had a 
large amount of the mineral not been used it would d lubtless 
haae escaped detection 

Polytase is a mobate of uranium containing titanium iron 
yttrium and cerium 1 he amount tf helium obtained from it 
hrs small 

These minerals it will 1 e seen all contain uranium To 
them must be added ckvutc and broggenlc from which by far 
the best yield was obtained 

Mona tie which gave a good yield of helium is a phosphate 
of cemim lanthanum and thorium but does not contain 
uranium It might sene if necessary as a source of helium 
for it IS c imperatively cheap it would form a more economical 
source than either dcvcitc or hr ggente 

Xenntime is a phosphate of yttrium and yields a trace of 
helium 

Oraniptte and Thorite are silicates af thorium containing 
small quantities of uranium and lead The former of these 
yielded a fair amount of helium but none could be obtained 
from a larger quantity of the latter 

dftom these details, 11 may be concluded that the helium is 
retamed by minerals consisting of salts of uranium yttrium and 
thorium Whether its presence ts c mditioned by the uranium 
the yttnum or the thorium we are hardly yet in a position 1 > 
decide To judge by the Cornish ore, oxide of uranium alone is 
sufficient to retain it, but that its presence is not absolutely 
necessary is shown by its existence in mouaxite and xenotime 
The high atomic weights of uranium and thonum and the low 
atomic weight of helium suggest some connection and yet 
yttnum, whiai possesses a medium atomic weight, sometimes 
appears to fin our the presence of the gas, for yttnum 11 present 
ui yttrotantalite, whi h, however, contains uranium and m 
cleveite, in which uranium is present in relatively large amount 
None of the oxides of uranium, when heated m helium and 
allowed to cool, retains the gas, but similar experiments hate 
not yet been made with oxides of thonum and yttnum, or with 
a mixture of thesd With uramun) oxide 

(To be eontmued) 


UNIVERSITY AND EDUCATIONAL 
INTELl IGENCE 

M Liard, Director of higher education in France, has been 
raised to the rank of Commander m the Legion of Honour 
By the will of the late Mn Fraser, widow of the late Bishop 
of Manchester, a turn of £yxo is bequeathed to OncI College, 
Oxford, for foe foundation of a Scholarship 

MR Hills, who was an evening student in the 

Cbem*f| Department of the Fuubury Technical College, has 
been elected by the lech meal Instruction Committee of 
Accrington Town Council to the poet of Principal and Heed 
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Master of the Accrington Municipal Technical Schools, just 
erected at a cost of ^13,000 

After ten years of quiet and unostentatious work in temporary 
buildings, the authorities of the Cambridge Training College 
for Women Teachers have been able to erect large and handsome 
cc liege buildmgb by means of a grant from the Pfeiffer Bequest 
and voluntary subscriptions The new buildings will be 
formally opened on Saturday, October 19, by the Marquees of 
Ktpon and other well known persons interested m education 
have promise 1 to take part m the proceedings Practical 
demonstrations will be arranged to illustrate some of the latest 
developments of educational method both in teaching and train 
mg so as to make the occasion one of special interest to those who 
are taking a share in the development of secondary education in 
F n, land The ex penmen t of training teachers under new copdi 
(tons and to s me extent on new lines, under the shadow of an old 
University is of special interest, and the opening ceremony will 
affird a uni |ue pp rtumty 10 those interested in secondary 
education to learn something of the nature and results of this 
expenmenl 

lint Majsstv s C nmmusuners for the I xhibitmn of 1851 
have made the fillowmg appointments to science research 
scholarships for the year 1895 on the recommendation of the 
I authorities if the respective universities and colleges The 
scholarshi] s are f the value t f jftjo a year, and are tenable for 
two years (sul ject to a satisfactory report at the end of the first 
year) in any university at home or abroad, or in some other 
institution appri vc 1 of 1 y the Commissioners 1 he scholars ate 
ti devote themselves exclusively to study and research in some 
branch >f scienet the estensi in of which is important to the 
industries 1 f the e untry University of Edinburgh, Jthn D F 
Cilchn.t University if Glasgow Walter Stewart University 
of St Andrews llenry C Williamson University College, 
Dundee James Henderson Mason College, Birmingham, 
Koliert 11 Pickarl l mversity College Bristol Samuel K 
Milner University College Iiverpool, John T Farmer, Um 
versity CiIIclc I ondon 1 mdy Aston, Owens College, 
Manchester Vi ilium H Moorby Durham College of Science, 
Newcastle in Tyne Alexander I Mellsnby, University 
College Is iltinghim Martin F I eilmann Queen b College, 
Belfast Willnm lftnna , M Oill University Montreal, Robert 
O King Queens University Kingston Canada, Thomas L 
Walker l mversity of Sydney, John A Watt , University of 
New Zealand I meat Rutherford 


SCIENTIFIC SERIALS 

Amen vt Meteot ologt al Journal, June —The principal 
articles are —The Thermophone, by H F Warren and 
lr U Whipple This is an instrument for measuring tempera 
lure particularly of distant or inaccessible places It was 
devised by the author* for the purpose of obtaining the 
temperature of the water at the bottom of a pond, but 5 also 
suitable for obtaining the temperature of the soil at various 
depths The apparatus resembles Siemens resistance thermo 
meter advantage being taken of the fact that different metals 
have different electrical temperature coefficients The 
instrument is not yet self recording —California electrical 
storms by J I) 1 arker The object of the paper »* to inquire 
into the causes if the infrequency of electrical storms in 
California At San IHego, for instance the Weather Bureau 
has only reported two electrical storms in the last sixteen yean 
Among the principal causes, the author mentions the humidity 
of the atmosphere the absence of excessive heat during the 
rainy season (September to May), and the absence of cydonee 
during the dry season (May to September) 

Wudemanni Annalen der Pkynk tend Ckemte, No 6 — 
Survey of the present position of energetics, by t.eorg Heim 
The two directions in which the conversion of physic* into a 
science of energy has been most successfully carried out are 
those of mechanics and of thermodynamics Two view* of 
eneigy are at present struggling for supremacy, that which re 
| gards energy as a mathematical abstraction, non existent except 
in equations and that which regards energy as a coocrete reality, 
nlliM space, and migrating continuously from one place to 
another One of the chief generalisations of foe science of 
energetics is this In order that something may happen it is 
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sufficient end necessary that uncompensated differences of in 
tensity exist —Influence of gases in solution upon the silver 
voltameter, by John E Myers. (See p 376) —The aureole and 
stratification in the electric arc, and in discharges in rarefied 
gases, by O Lehmann The appearance of the electric 
arc with horizontal carbon* is that of two gas jets burning 
against each other, and flaring vertically upwards This 
is due to the currents of hot air ascending between them 
and 1* the same as if the carbons were joined by a white 
hot wire There is no fundamental difference between 
the arc and discharges in rarefied gases, as may be shown by 
taking very suu^l terminals or very Urge discharge vessels f< r 
the latter That the current travels not omy through the arc 
proper, but also through the surrounding “aureole, may be 
proved by approaching a magnet, which bends the aureole 
aside—Magnetism of asbestos, by L Bleekrode The grey 
variety of asbestos is highly magnetic Strips of so called 
asbestos paper 4 by 3 cm are attracted at I cm distance by in 
electromagnet capable of carrying J kgr , and fibres of pure 
asbestos attract small particles of the same substance Asbestos 
should only be used with great care in sensitive magnetic 
instruments 

Bulletin dt tAeatUmu Aoya/e <U helgiiut, No 4 - On the 
specific heat of peroxide of hydrogen by W Spring The 
method of cooling was employed and aqueous solutions of 
van ms strengths were experimented upon A 74 per cent 
solution gave the value o 6893, which fell to o 6739 at 71 per 
cent , o 6376 at 60 per cent and o 6ao8 at 34 per cent On 
further dilution to 31 per cent the specific heat rose again to 
o 8065 Peroxide of hydrogen thus behaves very much like a 
solution of alcohol Chemical decomposition probably exerts 
a strong influence upon the values at high concentrati ms and 
o 6308 must be taken as a superior limit Woestyn s law 
would give o 6840 Hence rt follows that the internal work of 
hydrogen peroxide must be less than that of water —On meta 
gcomttry and its three sulxhvisions by P Mansion The 
author gives a sketch of a system of geometry of « dimensions 
by which the three varieties, those due to h uclid Riemann and 
Lobatehevski, respectively, can bede luced from elementary c >n 
sidcrationx The theorem that a straight line, two if whose 
points lie in a plane lies in that plane altogether applies to all 
the varieties But Riemann s geometry is characterised by the 
proposition If, in a plane two straight bnes which intersect in 
a point A also intersect in t second point B ill straight lines 
passing through A will also cut the line A B a second time If 
the sum if the three angles of a single triangle is equal to tw 
right angles, the same applies to all triangles and the space will 
be Euclidean In Riemann s curved space this sum is greater 
and in Lobatehevski s curved spaci it is less thin tw 1 right 
angles —On the period of frost exten ling from Jinuary 27 to 
feoruary 17, 1895, by A Lancaster Ihis amount of frost is 
unprecedented xince 1838 when the mean of the minima for the 
days between January 8 and 37 was - 13* 4 C at Brussels This 
year the mean was - tl“C The isothermal* of mean tempera 
turn during this period for Belgium show maxima of frost on the 
frontier of Lunbuigand north of Hasselt the least cold being al >ng 
an isothermal of - 5° passing along the coast through Ostende — 
On a silicate which probably constitutes a new mineral species by 
G Cetaro 1 hu mineral which accompanies hexagomte (a violtt 
mangaiuferous tremohte), comes from St Lawrence County 
NY It is colourless or a delicate opaline pink Its hard 
ness is 45 It crystallisn in the orthorhombic system, and 
presents two cleavages along two plann of symmetry Hitherto 
U has probably been taken for enstatue but it is distinguished 
from this by the sign of its bisectrix by the absence of well 
defined prismatic cleavagps, by its fusibility before the blowpipe 
and by its angles. From Alhophyllite it is distinguished by the 
absence of iron —Lunar topogiaphical measurements taken on 
photographs, compared with the records of Lohrman and 
Madjer, by W Print. A table is given of twelve crater* near 
the centre of the disc, with the values of their diameters from 
the maps and photographs The greatest difference between 
the two cartographers appears in the case of Ptolem-eui, who*. 

1 rater 1* given 31,518 m Wader by Madler than by Lohrmann 
and the latter observer is confirmed by the photographs 
Bulletin dt lAeadlmte Royale dt Belgioue, No 5 — Chloro 
bromomatk anhydride, by Dr A J J Vandevelde Thu Is 
ibtained by the action of bromine upon chiorofiunaryl chloride 
It u easily sublimed, even at ordinary temperatures, in a current 
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of dry air, and can be purified u this manmr Its formula 
appears to be CC1 CBr (LO),0 It Aiaes at 113* and boils at 
aon It has a very irritating hut not disagreeable odour and 
violently attacks the mucous membranes It ix soluble in alcohol, 
ether, chloroform, carlwn bisulphide, and benrjl and easily 
crystallite* in needles by concentration When sublimed, it 
crystallise* in plates Water only dissolve* it slowly and an 
aqueous solution, when spontaneously evaporated gives a very 
soluble deliquescent substance, which only crystallises when 
nearly dry 

Proceedings of the St Piterstmrg Society of Naturalists, vol 1 
No 1-3 —The fet Petersburg Society of Naturalists has intro 
doced this year a most welcome improvement in its pubbcations 
The Proceedings of the Society are now publuhed separately, in 
advance of the Memoirs and all the communications are 
summed up by the authors themselves in French or in German 
We have already received three fascicules of the Protcedings, 
which contain a number of interesting communications on Die 
petrography of central Caucasus ana on Vtsuvun lavas, by M 
I oewin son Lessing, on the morphology and phylogenetic 
relations of the Mynapoda by I Scnmidt, from which we learn 
that the Pauropvs ffux/evt is possessed of a pair of tracheas of 
a very plain structure, whuh open under the mandil les, on the 
flora of the ^emfiman region in 1 urlcestan, by W Komaroff, on 
the embryology of the Diplopodes, by N Cholodkovsky, on the 
lymph glands of the earthworms, by G Schneider, on geological 
researches in the Altai, by Prof InostrenUefT, on the formation 
f f the egg in the Dyttsius by K Saint Hilaire, and on the 
lantopades of the Arctic Ocean and the White Sea bung a 
review of the species described and collected both by the author 
and different previous explorers, with a description of one new 
species and two new varieties 

V> motrs (Trudy ) of the St P terskurg So utyof Naturalists, 
vol xxiv Section of Botany —Beside, the Proceedings, this 
volume contains two important works —The sub genus 
Eugintiaita of Tournef >rt s genus Gentsana by N ku/netxov, 
being an elaborate work of 530 pages with a plate and geo 
graphical maps, and containing the systematic description of 
Dlls sub genus established by the author its morphology and 
the geographical distribution of its species —The flora of 
Crimea TiyW Ageenko part 11 first fascicule containing the 
tribes from the Ranunculices to the Capparidea- In the first 
volume of this work the author gave a review of the literature of 
the subject, as well as a review of the collections of Crimean 
plants which he had at his disposal and an excellent sketch of 
the flora of Crimea and its dependency from the local physical and 
geological features of the country Now he gives the full list of 
the vascular plants of C rimes which will be followed byTf 
review of the geological changes undergone by Crimea and their 
influence upon the present 1 imposition of the flora 
» BolUttiuo della Seuetl Sismologua Itihaua vol 1 , 1895, 
Nos 1 3 —Whether and to what extent an earthquake wave 
can afford tnterm for reasoning with regard to the nature of 
the formations traversed ly it by Prof P M (.anboldi 
(Jn comeal or honrcntal pendulums fy Prof G Grablovttz 
In this paper is described a <imple form of horizontal pendulum 
designed for timing or calling attention to the beginning of a 
disturbance The mode of suspension resembles that adopted 
1 y Gerard and Wdne and fom the mass at the free end of the 
horizontal rod there projects downwards a wire into a small cup 
of mercury When the pendulum is disturbed, an electric 
circuit is closed and a bell is rung, or the time determined by 
stopping a clock Ac -The Lecco earthquake of March 5, 
1894, by Dr M Baratta This earthquake was a very slight 
one, and its interest lies in the discovery by its means of a new 
centre of disturbance in Lombardy, with which other shght 
shocks may also be connected The relation between these 
earthquakes and the geological structure of the district is dis 
cussed —Vetuvian notes (1893 93), by Prof G Merealh Sets 
moscope for electrical registration, by Prof G Mugna — 
Geodynamic levels for continuous registration, by Prof G 
Grmbkjvitz The author has had two water levels constructed 
for the geodynamic observatory at Ischia They are each 3i 
metre# Tong, and are arranged north south and east west 
The movements of the ground are indicated by floats, whose 
displacements are magnified fifty time* by levers carrying pens 
at their free ends Copies of the record obtained from the 
'Laibach earthquake of April 14 are given —On the velocity of 
propagation and on the length of seismic waves, by Prof F 
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Ru —Notion Italian earthquakes (January, February, 1895), 
by l)r M Bamtta These are inserted as an appendix to each 
nu nbtr, and farm a catalogue of all earthquakes, tremors and 
pulsations recorded at the Italian geodyoamic and meteorological 
< bscrvatories, &c They are a continuation of the valuable 
Supflemtnti to the Annait of the Ufficio Centrale di Mcteoro 

la“ ' _il 


SOCIETIES AND ACADEMIES 
London 

Royal 8ociety, June so —“ A Dynamical Theoiv of the 
1 lectnc and Lumtniferotu Medium Part II Theory of 
1 fectrons.” By Joseph Larmor, F R S 
In a previous paper on this subject, 1 it has been shown that 
b) means of a rotationally elastic setber, which otherwise 
liehaves as a perfect fluid, a concrete realisation of MacCullath’s 
optical theory can be obtained, and that the same medium 
anuria a complete representation of electromotive phenomena in 
the theory of electncuy The ponderomoUve electric forcives 
were, on the other hand, deduced from the principle of energy, 
as the work of the surplus energy in the field, the motions of the 
bodies in the field bung thus supposed slow compired with 
radiation It was seen that in order to obtain the ci rrect sign 
for the electrodynamic formes between current systems we are 
precluded from taking a currenttobe simply a vortex ring in the 
fluid aether but that this difficulty is removed by taking a 
current to be produced by the convection of electrons or ele 
mentary electric charges through the free other, thus making 
the current effectively a sortex of a type whose strength can be 
altered by induction firom neighbouring currents An electron 
i ccurs naturally in the theory as a centre or nucleus ot rotational 
strain, which can have a permanent existence in the rotationally 
clastic other, in the same sense as a vortex ring can have a per 
manent existence in the ordinary perfect fluid of theoretical 
hydrodynamics 

In the present paper a further development of thi theory o r 
electrons is made As a preliminary, the consequences as re 
gards pondcromotive forces of treating an element of current 181 
as a separate dynamical entity which were indicated in the 
previous paper, are here more fully considered It is maintained 
that a hypothesis of this kind would lead to an internal stress in 
a conductor carrying a current, in addition to the forme of 
Amptre which acts on each element of the conductor at right 
angles to its length Though this stress is self equihhnting as 
mgiurds the conductor os a whole, yet when the conductor Ts a 
liquid, such as mercury, it will involve a change of flur 
sure which ought to be of the same order of magnitude 
amperean forclve, and therefore capable of detection whenever 
the latter is easily observed Experiments made by Trofs Fits- 
(••raid and Lodge on this subject have yielded purely negative 
resells, so that there is ground for the conclusion that the 
ordinary current element its cannot be legitimately employed in 
foaming a dynamical theory 

Thu result u entirely confirmed when we work out the pro 
parties of the field of currents, considered as produced by the 
convection of electrons It is shown that an intrinsic ungu 
lanty in the aether, of the form of an electron e, moving noth 

velocity (x, /, *) relative to ** - 

subject to a force t (P, Q, R), 

P « (t - by - If lit - dt/dx , 

in which (a, i, t) u the velocity of flow of the Jrther where the 
electron u situated, and u equal to the curl of (F, (• H) in such 
way that the latter u Maxwell • vector potential given by the 
formula of die type 

and where V is the electrostatic potential dne to the electrons In 
the field, so that f m c*2U/r, where c is the velocity of radta 
twn These equations are proved to hold good so merely if 
the motions of the electrons ase slow compared with radiation, 
as in the previous paper, but quite irr e spec ti v e of how nearly 
they approach that limiting value • thus the phenomena of 
Mtnatfrxi itself are included In the analysts 

An dement of volume of an tmele&nfied material medium 


(P, Q, R) tends to produce electric separation in the element by 
moving them m opposite directions, leading to an electnc 
current in the case of a conductor whose electrons are m part 
free, and to electnc polarisation in the case of a dielectric 
whose electrons are paired into polar mole cu les. In the former 
case, the rate at which this force works on a current of elections 
(«, v , w), is P« + Qt> + Rw , it therefore is identical with 
the electnc force u ordinarily defined in the elementary 
theory of steady currents In the case of a dielectric it repre 
sents the ordinary electric force producing polarisation So 
long as a current is prevented from flowing, the pondcromotive 
force acting on the element of volume of the medium is the one 
of electrostatic origin due to such polarisation as the dement 
may possess, for as the dement is undgetnfied it contains as 
- — positive electrons as negative But if a current is flowing, 
- terms of (P, Q, R), instead of cancelling for the 
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a e, moving witl 
e quiescent mass of .ether, i 
en by equations ol the form 


$ negative This force 
> Pre ue d in abstract in Natuxx du pp ate do. 
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... _cancelling for the 

positive and negative electrons, become additive, as change of 

X of the electron is accompanied by change of sign of its 
ity, so that there is an electtodynamic force on the 
element of volume, 

(\ \, Z)=(t>f-wi, wa-tfc, tii-va), 
where, however, (u, v, so) is the trm current composed of 
moving electrons not the total circuital current («, v, to) of Max 
well, which includes the rotational displacement of the free 
aether in addition to the drift of the dectnma 

The electnc force (P, O, R) as thus deduced agrees with the 
form obtained originally fay Maxwell from the direct consider* 
turn of his 1 rncrete model of the electnc field, with idle wheels 
to represent electrification It has been pointed out by von 
HelmhoUt and others, that the abstract dynamical analysis given 
in hu Treatia does not really lead to there equations when all 
the terms arc retained , this later analysis proceeds, in fact, by 
the use of current elements, which form an imperfect represen 
tatinn in that they give no account of the genesis of the current 
by electnc separation in the element of volume of the 
conductor 

The pondcromotive force (X, Y, Z) is at right angles to the 
direction of the true current, and is precisely that of Amptre 
in the ordinary cases where the difference between the true 
current and the total current u inappreciable It differs from 
Maxwells result in involving true current Instead of total 
current that is the focctve tend* to move an element of 
a material body hut there is no such forcive tending to move 
an element of the free ether itself In this respect it differs also 
from the hypothesis underlying von Helmholtx* recent treatment 
of the relations of moving matter to aether 

The theory is applied (1) to the determination of the electnc 
and magnetic stresses in material media and of the mechanical 
pressure caused by radiation, (a) to optical propagation, includ 
mg detailed themes of dispersion and metallic reflexion, 
including also the influence of motion of the material medium 
It is shown that if electrons are accepted as the basis 
of material atoms, the latter topic is fully elucidated, also 
that the theory is not at a loss when explanations of the 
phenomena of inertia, gravitation and spectra are demanded 
June ao — An Inquiry into the Nature of the Vesicating 
Constituent of Croton Oil ’ By Wyndham R Dunstan, 
F R S , and Miss L E Boole 
The vesicating constituent, or more stnctly, the pustule 
producing constituent of croton oil, has been the subject of 
investigation by numeral*, chemists and pharmacologists during 
the past forty years According to the researches of Buchheun, 
and more recently of KeUsrt and Hirscheydt, the vesicating 
action is due to in acid closely allied to oleic amd, which has 
been given the name of crotonoleic acid This substance u now 
prepared on a large scale in Germany for medical use, bang 
extracted from croton ml by the method devised by Robert and 
Hirscheydt This coasats in saponifying with hanum hydroxide 
that port of croton oil which readily dissolves in strong alcohol 
The resulting barium taka aw washed with water, then dried, 
and repeatedly extracted with ether, winch dissolves the barium 
salts of oleic and crotonoleic acids These salts are separated 
by means of ether, which dwolvas only the banumcrotoooleale 
and this, when decomposed with tbhrte salphUnc acid and 
extracted with ether, furmshe* the crotonoleic add a* a vised oil 
Since very little is khOwn about this acid, even its tfompo ' 

being undetermined, the authors pr-• • ^ ■ r - 

studying its properties and, if pc 
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prepared aa described above, the lead salt war obtained and 
submitted to a procera of fractional precipitation by adding 
successive qaantidei of water to lta solution in alcohol By this 
mean* crotonohac sod waa proved to be a mixture compoaed 
for the moat part of inactive oily node, the lead aalU of which 
are precipitated first, wbdat the true veatcatmg constituent (or 
ita lead aalt) is prmcipaUy contained in the hut fractiona, and 
repreaenta bat a amall proportion of the original material It 
waa obaerved that the converson of the crotoookic aad into a 
lead aah did appreciably affect ita vesicating power 

The supposed active censMuent of erst tin oil, crotonoleic acid, 
having that been ahown to be a mu to re, the authon proceeded 
to attempt to leolate the veaicating constituent from croton ul 
direct 

By aapomfymg that part of croton oil which u soluble in 
strong alcohol with a mixture of lead oxide and water, and 
repeatedly fractionating an alcoholic aolution of the lead >alt> 
with water, the later fractions, which possessed the greatest 
vesicating power, ultimately furnished, when submitted to a 
series of fractionations, a resinous substance having extraordinary 
power as a vesicant Thu substance could not be further 
resolved by repeating the process <f fractional precipitation of 
the alcoholic solution with water The same substance was 
isolated from the so called “ crotonoleic acid and the authors 
propose to name it croton resin To its presence the 
vesicating property of croton oil u due The composition of 
croton resin u expressed by the empirical formula ChH,. 0 4 
So far all attempts to crystallise it, or to obtain crystalline 
derivatives from ft, have been unsuccessful It is a hard, pale 
yellow, brittle resin, nearly insoluble in water, light petroleum 
and benzene, but readily dissolved by alcohol, ether, and 
chloroform When heated it gradually softens, and i<i quite 
fluid at 90“ C Croton resin has neither basic nor acidic 
properties, it may be boiled with a mixture of lead oxide and 
water without bang appreciably affected Ebullition with 
aqueous potash or soda gradually decomposes it, destroying Us 
vesicating power The products of this action are several aculs 
some of which are members of the acetic senes By oxidation 
of the ream with rutnc aad a mixture of acids is obtained 
The constitution of croton resin u therefore complicated and its 
molecular formula would appear to be at least (C,jH la 0 4 ), >r 
0 ^* 0 , Since it is not saponified by a mixture of lead oxide 
and water, and as no glycerol could be detected among the 
products of its decomposition by alkalis, it is not a glyceride 
and as it does not react with hydroxylamine or phenyUrydranne 
or sodium bisulphite, it is probably neither a ketone nor an 
aldehyde The evidence so far obtained points to the conclusion 
that the constitution of the vesicating constituent of croton oil 
may be that of a lactone or anhydride of complicated structure 

"On the Magnate Rotation of the Plane of Polarisation of 
Light in Liquids. Part I Carbon Bisulphide and Water ” By 
J W Rodger and W Watson 

The aim of this investigation is the determination m absolute 
measure of the magnetic rotation of liquids at different tempera 
turea, the effect of the chemical nature of die liquid on thu 
property, and its correlation with other physical properties 

The present communication contains a description of the 
apparatus and method of experiment, and the results obtained 
with the standard liquids, carbon bisulphide and water, for 
sodium light, in a magnate field of constant intensity, and at 
different temperatures between 0° and the ordinary bolhng point 

In the case of carbon bisulphide three different samples were 
used, and identical results were obtained with three separate 
coils. In the following table are collected the mean values of 
the boiling point (b p ), density at </ fa,), and Verdtt’s con 
•tint at or (7,) Verdrt’t constant may be defined as the rota 
tiou in minutes of arc produced in a column of liquid when the 
d i ffere nc e between the idkgiwtic potentials at the ends of the 
column is equal to one COS unit 


46* aj 1 29x71 o 04348 
46 aft 1 aqafs o 04347 


It wdl be seen that the three different mm pies give practically 
ide ntic al values for the three physical constants. 

The results obta ine d for the rotation of carbon bisulphide may 
be summed up in the following equation, when y, m the value 
of Vcrdet's oonstant at the temperature t, 

y* * o 04347 (t—0 coriS9dO* 
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In the case of water the results are best represented by 
7, = 001311 (1—00,303/—00,305^) 

Here the rate of change of the rotation with temperature in 
creases as the temperature rises 
In the case of water the quotient 7/p, where p is the density 
is practically constant up to ao*, it thin very slowly tuemues, 
the rate of increase between ao* and too being practically 
constant 

hor carbon bisulphide the quotient yip tUtrtasts at a constant 
rate as the temperature rises the rate of decrease bang very 
much greater than the rate of increase ul the case of water 
The measure of the molecular rotation which is usually 
employed in chemical investigations is 

(My/p)«,bUne./(M7/p)waw 

where M is the molecular weight Although the authors post 
pone a detailed discussion of the validity of this expression they 
show that for carbon bisulphide, at any rate its value changes 
with the temperature and hence the conclusions obtained by its 
use regarding questions of chemical constitution especially of 
tautomensm, are affected on this account 

They also point out that the above expression involves the 

R ies of water The only justification for the use of water 
live observations is the elimination of variations in the 
strength of the magnetic field in which the observations are 
made If the temperature of observation is always the same, 
this can readily be done If, on the other hand, the temperature 
vanes, it is essential to know how the rotation of water alters 
with the temperature In the post this alteration was unknown, 
and the arbitrary measure of the molecular rotation above 
referred to has come into use bince an expression for the tem 
perature variation has now been obtained it is to be hoped that 
observers will employ a measure of the molecular rotation which 
docs not involve the properties of water Indeed, other con 
siderations make such a measure all the more desirable Up till 
new the authors have made observations on eight liquids, 
besides water and carbon bisulphide, and in all cates except that 
of water the relation between rotation and temperature is linear, 
and the quotient, rotation divided by density, diminishes as the 
temperature rises It is highly probable, therefore, that as 
regards magnate rotation as in the case of so many other 
properties, the behaviour of waa is exceptional, and hence it is 
particularly ill suited for the use to which it has been put 
Again on account of the smallness of the rotation in water, the 
unavoidable inaccuracies in determining its rotation, and thus 
estimating tbs strength of the magnetic field, produce a larger 
percentage error in the results than if a liquid, such as benzene, 
having a considerably higher rotation than water, were used for 
this purpose. 

Chemical Society, June ao —Mr A G Vernon Hsreourt, 
President, in the chair —The following papers were read —On 
the " isomaltoae ” of C J Luitner, by H 1 Brown and G H 
Moms Limner s isomaltoae is shown to be merely impure 
maltose, and the isomaltoaazone derived from it is maltoeaxone, 
maltose 11 the only substance produced in the diastetic conversion 
of starch which yields a cryxtallisahte osazone —Action of diastase 
on starch nature of Lmtner’s isomaltoae, by A R Ling and 
J L Baker —The transformation of ammonium cyanate into 
urea, by J Walker and F J Hambly, The velocity of inter 
conversion of urea and ammonium thiocyanate under various 
conditions m aqueous solutions has been qnsntitatively studied, the 

-Nets on the transfonnatron'oT 1 ammonium cysnate^Sto ores, 
by H J H Fenton —Some derivatives of humulene, by A C 
Ch a pm a n A number of denratfves of humulene, the sesquiter¬ 
pene contained in the essential oil of bops, are described —Note 
on thio derivatives from sulphaailw aad, by Miss L E Walter. 
The pansulphonate xanthate, S 0 .K.c 3 l+S CS OEt, obtained 
by the interaction of potassium xanthate and diacotised Milpham ic 
aad, u readily converted into derivatives of the tulphydnde, 
SOpK.CyHj.SH, a number of whieh are deacnbed together with 
their oo da t ioo produc a—Helium, a constituent of certain 
minerals (put a), by W Ramsay, J N Collie, and M 
Travers Fifteen out of aboat thirty satoerals studied were found 
to yield htbum, the dawty of the several ram pies of gas 
examined being about a a, the wave-letyth of sound m the gas 
obmsponds to 1 if, so that the atomic weight should be 4 4 
Hebum has the solubility oxxiy m water at ir, and is hence the 
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(.arid by theauthor yield* glycoHic aldehyde when heated with 
water , the aldehyde readily poly m e ris es, yielding an amorphous 
hcxote G.H„ 0 , —Ethereal aalU of ethnnetetracarboxylic acid, 
lyl Walker and J R Appleyard —On the occurrence of argon 
n the gases enclosed ui rock wit by P P Bedaon and S Shaw 
The nitrogen given f ff by the Hiddfesbutgh brine contains about 
the tame proportion of argon a* does atmospheric nitrogen —On 
the dissociation of gold chloride, by T K Rose —On tome 
physical properties of the chloride* of gold, by T K Rose — 
The dissociation if liquid n h s ogen peroxide (part u ) the in 
flutnce of the solvent, by J T Cundall The dissociation of 
nitrogen peroxide in solution is dependent on the temperature 
and on the nature of the »oli ent, solutions in fourteen ‘inactive 
solvents have been quantitatively examined Condensation of 
benzil with ethylic acetoacetate, by F R Japp and G D 
Lander —On a method for preparing the formyl derivatives of 
the aromatic amines, by II K Hirst and J B Cihen The 
primary aromatic amines yield formyl derivatives when treated 
with formamide in acetic acid solution —A modification of 
/incke s reaction by H R Hint and | B Cohen The con 
densati in if aromatic hydrocarbons with benzyl chloride chluro 
form Sec is readily brought about by amalgamated aluminium 
foil — \ method for preparing cyanunc acid, by W II Arch 
deacon and T B Cohen Cyanunc acid an 1 hydrogen chloride 
are obtained on heating urea and phosgene m toluene solution at 
330* in sealed tubes —The oximes of benzaldehydc and their 
derivatives by C M Luxmore —On a colouring matter from 
Lema/ta thctftsUa and Lomutia hmgifolut by I H Rennie A 
yellow colouring matter which setro* to be hydroxyUpachol n 
found adhenng to the seeds of the two species of I omatia —The 
colouring and other constituents contained in Chay root (part n ) 
byA G Perkin and I J Hummel I n addition to the constituents 
previously isolated from Chay root the authors now describe a 
nystazann monomethyl ether and the three anthrogallol dimethyl 
ethers —The six dichlorotoluenet and their sulphomc acids by 
W 1 Wynne and A Greeves —The disulphomc acids of toluene 
and of orthi and para chlorotoluene by W P Wynne and J 
Bruce —C intnbutfons to our knowledge of the aconite alkaloids 
Part xn The constitution of pseudacomtine preliminary 
notice by W R Dunstan and h H Carr 

Pabis 

Academy of Sciencea, July 15 — M Marty in the chair 
Researches on the electric discharge of the torpedo, by M 
d Arsonville The author has investigated this discharge by 
means if self registering apparatus and has rendered it sp 
parent by pissing the current through various dupositions of a 
set of small incandescent lamps At 19’ C the mean lurati n 
if a discharge is from o 1 to o 05 second With torpedos from 
2j to 35 cm in diameter kept for eight days in the laboratory 
basins the E M I oscillates between 8 and 17 volts and the 
intensity between 1 and 7 amperes There 11 no difference of 
potential between the two faces of the organ in repose The 
two organs function synergically and with the same intensity 
each organ having several sectionagbdng independent discharges 
During a discharge, the organ rues from o a* to o 3° in tern 
perature if short circuited but does not become heated if in open 
circuit The electricity is produced in the organ itself and not 
in the nerves sen mg it M Marey followed up this paper with 
p fwr appreciative remkrks, emphasising the author s> point that 
new Hffct on the nature of muscular action might be expected 
from observations on the electric organs of the torpedo and 
asserting that the author intends studying the effect of certain 
poisons and physical agent* of which the action on muscle* is 
already known —On a bed of potassium and aluminium phot 

r tes found in Algeria and on the genasu of these mineral* 
M Ad Carnot —Calculation of fluid trajectories by M 
h Touche —A comparison between electric mo ton with 
continuous currents and those with alternating currents 
by M Dues - On the absorption spectrum of liquid 

air, by Pioft Ltveing and Dewar Jannens law that 

ds* intensity of the bands increases as the square of the density 
of ocygeo would appear to indicate that these particular bands 
ere due either to complex molecules produced by ^ondensetion 
or to the edOoutKers of molecule* of ordinary mass encounters 
which are more frequent as their free path u diminished An 
examination of the absorption spectrum of liquid sir and com 
pari** tUth that of liquid oxygen under ordinary pressure* 
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off Mixtures of liquid air and oxygen confirm Janssens law at 
low temperatures aohd air, whether containing solid oxygen 
or not must remain doubtful, shows practically tha same character 
and intensity of absorption as liquid air, hence the encounter 
theory is not borne out by experiment —Action of the infra red 
ray* on silver sulphide, by M H Rigollot Using silver sulphide 
as an electrochemical actmometer its sensitiveness to infra red 
rays has been recognised £*r beyond the last visible radiations 
The IMF produced may possibly be due to a calorific 
action —On the detection and presence of laccase in plants, by 
M G Bertrand Laccase h*s been recognised in many plants, 
a list is given It appears only to be found in the rapidly 
developing parts the older portions of plants not yielding this 
diastase Uke substance —On the essence of Linaliie, by MM 
Ph Bar bier and L Bouveault Thu essence coexists essentially 
of licareol with small quantities of a sesquiterpene of hcarhodof 
and diatomic an 1 tetratomic terpenes together witho 1 percent 
of a ketone C,H u O —On the penetration of embryos of 
1 anguillule stereo rale into human blood and the relation 

between the presence of these embryos and certain fevers of hot 
countries by M P Teissier —On a transition form between 
cartilaginous and osseous tissues by M Joannes Chatin The 
Gecko ( Fluty dottylus fasctcularts ., Daud ) has furnished the 
tissue desentxd —On pelagic fixhingin the deep Sea, by MM 
L Boutan an 1 Ir I Racovitza The author is not able to 
confirm the existence of types specially adapted for life at great 
depths He gives a list of forms found at from woo to 500 
metres below the surface and shows that they are nearly the 
same as the forms asserted by Chun to he characteristic of great 
depths (1400 metres) 1 the same types have even been collected 
near the surface M Je Lacaze Dnthiers made some remarks 
on this paper and particularly called attention to the suitability 
of the BanyuU station for this land of work —The phenomena 
of karyokinesis in ihe Ureihire by MM G Potraull and M 
Kacihorski 
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LINEAR DIFFERENTIAL EQUATIONS 
Handbuch dtr Throne der linearen Dtffertntudgletch 
ungtn Von Prof Dr Ludwig Schlesinger, Prjvmt- 
docenten an der Universitht *u Berlin Enter Band 
(Leipzig Teubner, 1895J 

D E MORGAN is reported to have said of the subject of 
differential equations, that it illustrated the proverb 
that he who hides knowp how to find This was true 
enough at a time when the sole aim of the analyst was 
to “solve” differential equations by reducing them to 
quadratures, or to construct ingenious pussies for the 
benefit of undergraduates Integration by series was 
known, of course, but this was regarded as a mean 
device^ useful indeed for purposes of calculation, especi 
ally to the physicist, but unworthy of the senous attention 
of the pure mathematician 

A new era began with the foundation of what is 
now called function theory by C iuchy„ Riemann, and 
Weierstrass the study and classification of functions 
recording to their essential properties, as distinguished 
from the accidents of their analytical forms, soon led 
to a complete revolution in the theory of differential equa 
tions It became evident that the real question raised 
by a differential equation is not whether a solution, 
assumed to exist, can be expressed by means of known 
functions, or integrals of known functions, but in the 
first place w hether a given differential equation docs really 
suffice for the definition of a function of the independent 
variable (or \ anables), and, if so, what aie the character 
istic properties of the function thus defined f ew things 
in the history of mathematics arc more remarkable than 
the developments to which this change of view has given 
use Leaving out of account the theory of partial 
differential equations, which is still beset With many and 
serious difficulties, it is not too much to say that in the 
course of less than half a century the theory of ordinary 
linear differential equations alone has attained a degree 
of extent and importance whn h makes it comparable 
with almost any of the mam branches of analysis 
The landmarks of the new departure are the memoir 
of Bnot and Bouquet in the Journal dt f£cole Poly 
technique (cap 36), Riemann s paper on the generalised 
hypeigeometnc senes, and Fuchs s memoir m the sixty 
sixth volume of Crtllds Journal Since the publication 
of this last work, more especially, the progress made 
has been exceedingly rapid the general pnnciples of 
the subjects have been permanently established, so as 
already to admit of methodical treatment, and numerous 
particular applications, all of great interest and beauty, 
have attracted and continue to invite the attention of 
mathematical explorers Thus there is the problem of 
discovenng whether a given equation has an algebraic 
integral, and, if so, of finding it there is the theory of 
equations with doubly periodic coefficients , and there is 
the theory of differential invariants Each of these t$ 
associated with some of the most brilliant discoveries 
of modem analysis, and each offers abundant oppor 
trinity for further research ' 

The wide extent of the subject, and the immense 
NO. 1344, VOL. 5a] 


number of memoirs relating to it, have created an urgent 
need for systematic treatises to serve as an introduction 
to the theory, and presenting iu mam outlines in a proper 
perspective Fortunately this want seems likely to be 
supplied before long, various excellent works, dealing 
wholly or in part with linear differential equations, have 
recently appeared or are in course of publication, and 
among these the book now under review will take an 
honourable place 

Dr Schlesinger’s work, to be completed in two 
volumes, is intended to gi\e a coherent and comprehensive 
account of the theory in the light of its most recent 
developments This first volume is divided into eight 
sections, exclusive of two introductory chapters, one 
historical, the other treating of the existence of an 
integral, and the general nature of the singular points. 
Of the eight sections, the first contains the first pnnciples 
of the theory, mostly after F uchs , the second discusses 
systems of independent integrals, reduction when par 
ticular integrals are known, Lagrange s adjoint equation, 
non homogeneous equations, and Frobemuss theorems 
on irreducibility, the third relates to the funda 
mental equation , the fourth to unessential singular 
points the fifth to equations of the “ Fuchsian' class, 
thit is to say, of which the coefficients are rational 
functions of x and all the integrals are regular , the sixth 
beats of the development of integrals within a circular 
annulus and, finally, the seventh and eighth contain the 
general theory of equations with rational coefficients 

The treatment is entirely analytical, and is based 
principally on the methods of Weierstrass as expounded 
by Fuchs, Frobenius. Hamburger and others , thus the 
integrals are obtained in the form of power senes valid 
within a certain region of the plane of the complex 
variable, and no use ts made of geometrical diagrams 
such as those employed by Schwarz, Klein, and Goursat 
Moreover, except in the fifth section, which contains a 
brief discussion of Riemann s P function and of the 
h> pergeometnc senes, the author confines himself to the 
general theory, and does not consider special cases, or 
particular applications The demonstrations, for the 
most part, are concise, and free use is made of the sign 
of summation and double suffixes For these reasons 
the book is perhaps harc^y suitable for those who a« 
approaching the subject for the first time, but any one 
who has read, let us say, Goursat s thesis on the hyper- 
geometnc series, or Klein s lectures on linear differential 
equations of the second order, and is moderately faguliar 
with the Weierstrassian function theory, will be able to 
consult it with advantage To those who are engaged in 
research, Dr bchfcsmger’s treatise will be of great value, 
because those parts of the. subject which are included 
within the author’s plan are discussed with sufficient 
thoroughness, with a consistent notation, and m logical 
order, while the analytical table of contents gives 
references to the original sources in direct connection 
with the articles of the book which are based upon them 
It is rather a pity, by-the by, that the dates have not 
always been given in tliese references , the reader may 
very possibly wish to know the date of a paper, and not 
be able to consult the volume of the journal in which it 
appeared. 

. Mathematicians wiU look forward with interest to 
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the appearance of the concluding volume of the treatise, 
which witt 1 contain, inter alia, a discussion of the 
group of an equation, and of the classification of equa 
110ns according to the nature of the groups belonging to 
them Until the work is complete, it is premature to 
express an opinion as to the degree of success with which 
the author has attained the object he has in view , but 
there can be no doubt of the valuable service which is 
rendered to science by the composition of a methodical 
treatise like this So far as we are able to judge, account 
has been taken of all the most important researches 
which come within the scope of the present volume , the 
three last sections, m particular, include an account 
of the recently published papers of Helge von Koch, 
Poincard, and Mittag Lefiler. 

The proof sheets appear to have been very carefully 
revised, so that the book is happily free from the crowd of 
misprints with which mathematical text books, otherwise 
excellent, are not unfrequently disfigured G B M 


THE RESEARCHES Or TESLA 
Inventions , Researches , and Writings of Nikola Tesla 
By Thomas Commerford Martin (New York The 
Electrical Engineer, 1894) 

E have here an account of Nikola lesla, his 
scientific inventions and work, by a devoted 
admirer Mr Martin is not a Boswell, and from the 
nature of the case his book could hardly have about it 
all that human interest which pervades the life and 
achievements of a veteran discoverer in science Mr 
Tesla is a young man whose career has been somewhat 
romantic, and whose ingenuity is such as to rank him 
very high indeed among the electrical workers and dis 
coverers of the day Bom in Austro Hungary, educated 
at the Realschule at Carstatt and the Polytechnic at 
Gratz, and professionally first in the Government Tele 
graph Department, and afterwards in Pans, his career 
as an engineer really began when he arnved in Amenca 
little more than ten years ago 
In two or three years from the day on which he took 
off his coat in the Edison Works, lesla motors had 
attracted attention, and he leaped at once to a position 
as a successful expenmenter and inventor, which his 
subsequent work has only secured and made more 1m 
portant His researches on the effects of alternating 
currents of high potential and frequency, in particular, 
thoqgh they had the misfortune to be made the subject 
of th&*peculations of the ordinary journalist, are of great 
scientific interest, and continued by Mr Tesla himself 
and the army of enthusiastic workers we now have, 
cannot fail to yield theoretical results and practical 
application* which will more than fulfil the anticipations 
of those who took a sober and rational view of their 
possibilities. None of those who listened to Mr Tesla 
at the Royal Institution will soon forget the almost 
marvellous experiments performed, their clear exposition 
in what was to the lecturer manifestly a foreign language, 
and the enthusiasm which the results displayed excited 
in those present who were best able to judge of their 
scientific interest and importance 
Mr Martin's Account of Mr Tesla’s work is interest¬ 
ing, and yet perhaps it might have been m some respects 
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better than it is He has had excellent materials,-such 
as the various lectures delivered by Mr Tesla on his 
researches generally, the papers read from time to time 
to scientific societies on particular inventions and point* 
of interest, and apparently the specifications of Mr 
Tesla’s patents Our complaint, if we have one, is that 
this material has hardly been sufficiently worked up. 
Many of the lectures and papers were, as was inevitable, 
hurriedly composed, and the expression of Mr Tesla’s 
theoretical views contained in them is not always so 
clear and complete as it might have been made by one 
not so rapidly earned forward by the stream of dis¬ 
covery A great inventor can hardly be expected to 
spend time weighing words and phrases, at any rate he 
has a title to be excused from doing so, which others 
who expound him do not posses* As it is, Mr Martin's 
book lb on the whole a reproduction of articles which 
appeared from time to time m the Electrical Engineer 
(of New York), and all we wish is that he could have 
spared the time and trouble necessary to cast the matter 
into a more homogeneous and symmetneal form 
hor the lectures which are reproduced we are very 
grateful I hey give Mr Tesla.* own descnption of his 
inventions, and his views on points of theory- views, 
which if not always orthodox, and sometimes expressed 
in language which appears strange, are always fresh 
and suggestive I he unavoidable repetitions of the 
same ideas, and recurring descriptions of the same 
apparatus, are not without some advantage, though they 
interfere with the unity of Mr Martin s book, as they 
enable the lecturer’s meaning to be made out more com- 
pletely thin would otherwise be possible 

The book is divided into four parts Polyphase currents 
Tesla effects with high frequency and high potential 
currents , miscellaneous inventions and writings, early 
phase motors and the Tesla oscillators The two first 
parts are of course much more interesting than the re 
maining two, which have to do with such things as oil 
condensers, anti sparking dynamo brushes, unipolar 
generators, the lesla exhibit at the World’s Fair, and 
the 1 esla mechanical and electrical oscillators 
1 he discussion of polyphase currents, which occupies 
the first 115 pages of the book, has more unity of treat 
ment about it than the second part, which consists 
mainly of the lectures Mr Tesla delivered in this country 
and Amenca After a short introductory and bio 
graphical chapter, Mr Martin proceeds to expound the 
pnnciple of the rotating magnetic field and the con 
structinn of synchronising motors A paper by Tesla, on 
a “ New System of Alternate Current Motors and Trans 
formers, 1 is reproduced in this connection, and contains 
the foundation on which is based the remaining twenty 
one chapters which make up Part 1 These contain 
numerous modifications of the original idea, many of 
them exceedingly ingenious A motor “depending on 
‘ magnetic lag ’ or hysteresis ” is described in Chapter xn 
The peculiarity of tins is stated m an introductory para 
graph to be “ that in it the attractive effects or phases, 
while lagging behind the phaies of current which produce 
them, are manifested simultaneously and not succes 
sively ” This statement itself seems to want some little 
exposition, though the arrangement is really very simple 
An iron disc is pivoted within a fixed coil, wound just 



August i, 1895] 


NATURE 


315 


large enough to admit the diameter of the due one way, 
and a little more than its thickness the other The coil 
carries two pole-pieces, one at each end, which project 
from opposite sides a little way round the disc Thus 
opposite poles are stretched out as it were from the coil 
round the disc in the same direction An alternating 
current passed round the coil magnetises both these pole 
pieces and the disc, and the repulsion between the 
adjacent similar polarities of the disc and pole pieces 
produces the rotation, the polarities of both being of 
course reversed with the current The disc is wound 
with dosed cods, so that the induced currents augment 
the tuning couple developed This arrangement is 
further developed into a “multipolar motor”, but in 
neither case is there any dear statement of how the 
action depends on hysteresis 

In connection with these and similar devices it would 
have been interesting to have had some estimate of 
efficiency, but generally speaking, in no part of the book 
is there any discussion of this most important question 
Indeed, when the word energy is 1 used it seems to bear 
a somewhat peculiar sense For example, at p 81 we 
"have a statement as to the “ energies ” of the field and 
the armature, and the importance of these being equal if 
for a given sum the motor is to have the greatest 
efficiency This passage is a little difficult of interpret 
ation, if the word energy is to be taken as it ought to be 
in its technical sense throughout, though it is not very 
hard to make out the idea intended 
By far the most interesting portion of the book to a 
student of electricity generally is Part u The alter 
nator of high frequency which Mr Tesla used is fully 
described, and the artangements for using it explained 
in the first of the lectures already referred to The 
phenomena produced are set forth in the remaining 
chapters with numerous illustrations which tender the 
descriptions very easy to follow The whole subject of 
high frequency phenomena is very intimately connected 
with the researches of Hertz on the one hand, and the 
work of Mr Crookes on the other, and forms a most 
inviting field of research for experimentalists who possess 
the necessary equipment Whether always the theo 
retical view taken by Mr Tesla is correct, is matter for 
legitimate difference of opinion For one thing, we do 
not think that there is any difference at all between 
electric force produced by what is properly called electro 
static action and that produced by electro magnetic 
action The distinction is only mathematical—the 
former force can be derived from a potential function, 
the latter cannot—and in a sense only expresses our 
ignorance of the mode of production of the force But 
perhaps we are mistaken in supposing that Mr Tesla 
regards the electric forces in these two cases as different 
in nature 

To every physical inquirer the perusal of these lectures 
cannot but be of the greatest benefit It will again re 
mind him that the field of research is unlimited, and 
quicken his scientific enthusiasm, if not to taking part in 
the work of this particular part of it, to at least prosecut 
ing with renewed vigour the inquiry, whatever it is, which 
lies ready to hit hand 

It was reported a few weeks ago \hat all the apparatus 
and machinery belonging to Mr Tesla had been de 
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stroyed by fire Every reader of his researches must 
sincerely sympathise with Mr Tesla in his lost of 
valuable appliances and still more valuable time That 
he at once let himself to repair die loss is only what 
was to be expected from his character, let us hope that 
it may result in such improvements of his means of 
experimenting as may, in some measure at least, make 
up for his disappointment, if it is not, what is perhaps 
too much to suppose, turned into a Messing 

A Grav 


OUR BOOK SHELF 

An Introduction to CJtemu 11 Crystallography By Andreas 

Fock, Ph D , translated and edited Dy William J Pope, 

with a preface by N Story Maskelyne, MA,FRS 

Pp 189 and xvi 8vo (Oxford Clarendon Press, 1895 ) 
This little book is issued by the Clarendon Press as a 
companion volume to Maskelyne’s “ Morphology of 
Crystals,’ which was recently reviewed in these columns 
It is for from being a mere translation of Fock’s “ Emlei 
tung in die chemische krystallographie, ’ which was 
published in 1888 That book contained a useful sum 
mary of the leading facts known about the origin and 
growth of crystals, and the general relations between 
their chemical composition and other properties, especially 
is regards isomorphism and the properties of mixed 
crystals All this is contained in the present volume, 
which is, moreover, less sketchy than the earlier book, 
and the somewhat numerous inaccuracies which dis 
figured the German edition have been corrected But it 
is in the additional matter that the chief alteration is to 
be found About fifty pages have been introduced, con 
taming a survey of those important contributions to our 
knowledge of crystals which have recently been made 
from the side of physical chemistry the remarkable 
theoretical researches of Van t Hoff and Willard Gibbs, 
and the quite recent experimental investigations of 
Hakhuis Rooxeboom, to which they gave rise, are here 
very happily summarised and brought within the reach of 
the English elementary student 

In order to give a compiehensive suivey of the origin 
and growth of crystils, it is necessary to take into account 
the properties of the solutions from which they separate, 
and seieral chapters 1re accordingly devoted to such 
subjects as the relations between osmotic pressure and 
concentration, the separation of double salts and those 
containing water of crystallisation, the conditions of 
equilibrium m a solution containing various solutes (to 
employ a convenient word suggested by Prof Maskelyne 
in his preface as a term for the substances dissolved), and 
the resulting variations in the isomorphous mixtures which 
crystallise from such solutions all these arc subjects 
of great importance, which have up to the present time 
met with no adequate treatment m Fnglish text books 

A treatise which merely summonses without cnticism 
loses much prauancy and interest and also some value as 
a guide to students This objection may fairly be urged 
against Focks book, which appears to accept without 
question all the observation! 1 reported by the author It 
would have been better, for example, to indicate the 
insecure nature of some of the evidence which rests only 
upon microscopical obseiv ation, such as that of Lehmann 
and Vogelsang 

This book remains, nevertheless, an excellent survey of 
chemical crystallography, brought fully up to date, and 
one which will, we nojpe, open the eyes of English chemists 

Mr Pope’s translation is both fluent and accurate, he 
■s further responsible for some of the new matter intro 
duced into tnis edition The book is lucid, readable, 
and interesting, and is one which does credit to the 
^Clarendon Press 
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laboratory Eunues in Botany By Prof Edson S 
Bastin, A M (Philadelphia W. B Saunders, 1895 ) 

I oh a laboratory manual this book is of greit extent, for 
it includes more than 500 octavo pages, with no less than 
87 plates Yet it is more remarkable for what is omitted 
th in for what is contained in it 

rhe first half of the book is devoted to oiginography, 
and consists of descriptions of the gross structure of a 
number of types of flowering plants, folly illustrated m 
the first 37 plates Hus part of the book seems to us 
decidedly well done. 

The second half, with 50 plates, is on vegetable 
histology Strange to say, it deals simply and solely 
with the vegit^trve structure of phanerogams and vascular 
cryptogams Hus branch of die subject is illustrated in 
great detail, and the anatomical work is sound, if not 
quite up to the highest modem standard 
Not a word, nowever, is said as to reproduction, 
development or life history The words pollen tig *, 
en ule, embryo sat, arche^omum, ant bench um, and grow 
tng point art sought in vain m the index, nor have we 
found any reference to them in the text, except that 
ovules ire of course mentioned m the descriptive part 
In fact, just those subjects which are most important m 
a scientific course of laboratory work are entirely passed 
over The utter absence of any account of the lower 
cryptogams is also astonishing, for there is no indication 
that 1 second volume may be looked for 

The author is professor at a pharmaceutical college, 
and this fact may help to account for the extraordinary 
unevenness with which he has treated his subject 
Students of phirmacy in America are no doubt required 
to have some acquaintance with the external characters 
of the higher pi ints and some anatomical training may 
also be expected of them, with a view to the identification 
of drugs Beyond this it would appear that their botanical 
education is not meant to go The author has expended 
great pains on his work, but its manifest one sidedness 
renders it quite valueless as a scientific guide to 1 ibor 
atory botiny Students of pharmacy in Ingland are 
happily accustomed to a very different system of botanical 
teaching D H S 

The Source and Mode of Solar Energy By I W 
Heysinger, M A, M IJ (Philadelphia J B Lippin 
cott and Co, 1895 ) 

On the strength of an acquaintance with popular astro 
nomical literature, in many cases not up to date, the 
author of this work offers a theory which he states to be 
capable of interpreting all the phenomena presented to 
us in-the heavens Briefly, we are asked to believe that 
all interstellar space is filled with xttenuated water 
vapour, and that this vapour is decomposed into its con 
stituents by the electricity generated by the movements 
of planetary bodies , the oxygen remains on the planets, 
while the hydrogen goes to maintain the incandescence 
of the central suns The author deals very ingeniously 
with many of the Apparent difficulties, such, for ex 
ample, as the absence of an atmosphere from the 
moon, but his anxiety to leave nothing unexplained, has 
occasionally demanded other assumption*, and led to 
self contradictions Thus, in regard to comets, it is 
necessary to suppose, from the repulsion of the tails, that 
when they enter our system, they do not behave electn 
cally as planets do, but like suns, and so they should 
have hydrogen atmospheres, on the other hand, since 
carbon is assumed to be a “planetary’ element (p 69), 
they should not contain carbon This is in complete 
contradiction with the facts The author is so much 
behind the tunes in spectroscopic matters as to imagine 
that nebulle abound in free nitrogen, and possibly oxygen, 
and that free nitrogen and hydrogen are characteristic "of 
comets ft would serve no good purpose to discuss a 
theory based on such misconceptions 
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LETTERS TO THE EDITOR 
[7 he Editor dots net held hmuelf responsible for eptmens ex¬ 
pressed by hu correspondents Neither tan he un der ta ke 
to return or te correspond with the writers ef, rejected 
manuscripts intended fir this er any ether part of Nature. 
He notice is taken ef anonymous communications ] 

The Huxley Memorial 

I 1*1 sr ) m will allow me through the medium of your 
columns to make it known that at the meeting of the Provutoiul 
Committee which was held it the rooms of the Royal Society 
on Tuesday ifiemoon, it was announced that a huge number of 
acceptances hid already been received to the invitation which 
was issued a few days ago to 1 number of gentlemen to serve on 
the Gtueral Committee which it had been decided to form to 
inaugurate a National Mum rial to the late Right Hen T 11 
Huxley, IKS 

\ list of the Committee will shortly be puldished 
Owing t the lateness of the season, it has been decided to 
defer until after the autumn recess the meeUng of the General 
Committee at which the proposals of the Provisional Committee 
with regard 11 the form which the National Memorial shall take 
may lie discussed and decided 

With a viewcf assisting the Provisional Committee in arriving 
at some general ideas on the subject, a is suggested that those 
who propose 11 contribute to the fund might be willing to inform 
the Treasurer of the probable amount of then subscriptions 
bubsern tinns will he received and acknowledged by advertise, 
raent in The Times by the Treasurer Sir John I ubbock 
J I) Hooker 

July 30 Chairman of the 1 rt visional Committee 


The Kinetic Theory of Qaaea 
Wi shall -ill agree with Dr Boltzmanns views ns expressed 
in Naiiri f July 4, that if in x system of elastic sphere 
molecules the free paths be very long and if st the same time 
the system be f unlimited extent cindition A will always lx. 
satisfied The system will go on till it attains Nirvana in the 
Maxwell Ik lt/mann distribution 
It is onlv fra finite system that it appeared to me I hat 
oecasi nal disturbances from the outside were necessary to pro 
duce this lesult I agree with Mr Bryan that contact with the 
refrigerator r with the reservoir such as is supposed to take 
plot e in thermodynamics, is for this purpose a (listurhince 
But it is this very length of free path, and condition A 
which follows from it that restricts our kinetic theory to the 
limiting case of a rare gas 

We have, as I maintain, to abandon condition A altogether if 
we wish to present our theory m a form applicable to dense 
media We must consider, not single spheres but groups of 
spheres 11 begin with Given that there are at this instant n 
spheres, and nc more within a spherical space S, but nothing is 
known of their position within S, what is the chance that their 
component velocities shall at this instant be 
«i «, + du, u H . , o>„ + dw K ? 

I assume that chance to be 

U'XSdtSi . dtp u , 

m which Q = + w‘) + bXHnu + w + wv/), the 

summation including the n spheres and every pair of them The 
coefficient 6 excludes condition A 

But whatever be the values of a and l, this distribution of 
velocities remains undisturbed by collisions And by suitably 
choosing a and b we can satisfy all other necessary conditions 
The same thing can be done for two seta of spheres of unequal 
masses * and m In that ease we must put (J m the form 
(j - a3(u* + r* + ted) + <»*<«■* + t>* + w l ) 

+ biX*/*, + v/s> t + w/w f ) + bUUitfU f + vyd f + wyw,) 

+ MJ(W + «/ + umt}, 

m which the accents' refer to the m set, and Hu/U„ Ac , 
m«ni summation over all pain of spheres m, Ac 

Here we have five coefficients, a,b,d,b ,0 But the condi¬ 
tion for permanence, notwithstanding collisions between m and 
tn f , requires 

a am + -Mt)sao 

b » m « 4=£fl, 
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three condition* reducing the five coefficients to two independent 
ones It will be found that «***«**, as in the ordinary 
theory 

1 doubt not that Boltzmanns minimum theorem can with 
some modi fi cati on be applied to this system, at all events if he 
will take up the theory of dense gases himself 

S H Bumury 

On Skew Probability Curve*. 

In a memoir, entitled " Contributions to the Mathematical 
Theory of Evolution II Skew Variation in Homogeneous 
Material (Phil Tram 186, A, pp 343-414), and noticed in 
your columns by Mr F ranosGallon (January 31, 1895), I hate 
dealt with four types of skew frequency curies 

Last Tuesday, Prof Edgworth drew my attention to the fact 
that a portion of my results has been anticipated by Mr 1 I 
De Forest in vols. vi, ix and x of Jkt Analyst, an excellent 
American mathematical journal, the acquaintance of which, I 
am ashamed to say, I have only to day made for the first time 

So far as Mr De Forest 4 priority is concerned, it covers the 
special class of curve I have m ray memoir termed Type III He 
has fully worked out the geometry of this type and I consider his 
deduction of it, if somewhat more lengthy than mine, to have 
the advantage of greater generality So far as my own memoir 
is concerned, a knowledge of Mr De F >rest s memoir would not 
have led me to rewrite pp 373-6 of mine which deal with this 
type, because my discussion there is only a branch of my general 
treatment of a senes of skew frequency curves I should, how 
ever, have referred to Mr De Forest s priority and the excellency 
of his work In particular I should hue cited the whole of his 
numened table 111 x p 69 which gives the values of the fre 
quency in excess and defect of the mode, and the prohable 
errors m excess and defect, for a considerable range of values 
These results are only given by algebraic or empirical formula 
in my paper The statisticians among your readers who may 
be proposing to deal with skew frequency would find a copy of 
Mr De Forests Table III of considerable service should they 
come across a curie of Type III KA«L Pfasson 

University College, London July 14 

Evolution, or Epigenesis? 

In the Fnglish translation of Prrf Hertwig’s book “The 
Cell, it is stated (p *95), “ When the female gamete of the 
Alga Eetoearpus comes to rest, for a few minutes it becomes 
receptive If the egg is not fertilised at this time parthe 

nogenetic germination begins to make its appearance . It 
may be accepted as a low ef nature (italics mine) for mammals, 
and for the majority of other organisms, that their male and 
female sexual cells are absolutely incapable of development by 
themselves ’ Thus what occurs in the lower organisms is no 
criterion of what occurs in the higher, and vice vend Then 
why does Hertwig remark (p 348) ‘ It is quite sufficient for our 
purpose to acknowledge, that in the plants and lower animals, 
all the cells which are denied from the ovum contain espial 
/mutinies af the hereditary mass All idioblasts must divide 

and must be transmitted to the daughter cells, in equal pntar 
tuns both as tegards quality and /uantUy ” (italics mine) 
According to the above, it is “quite sufficient ’ for HertwigS 
purpose of discrediting Wei smarm s contention for differentiated 
distribution of hereditary elements among somatic cells, to show 
that there is undifferentiated distribution in the case of plants 
and lower animals But, reverting to the ear her quotation, if it is 
not sufficient to prove sexual reproduction in the case of the 
higher organisms, in order to disprove parthenogenesis in the 
ease of the lower organisms,"why should it be “ quite sufficient,” 
in order to disprove distribution through germ cells, in the case 
of the higher organisms, to show that, in plants and the lower 
animals one cell contains the same hereditary constituents as 
another? It is permissible to infer that differentiation in regard 
to germ cells, tn the higher animals, 11 no more disproved by the 
assumed demonstration that, in plants and the lower animals, 
there is no such differentiation, than that aaexuahty in lower u 
disproved by sexuality in higher organisms. Wetsmann, m my 
opunoo, has proved to rational sattsfoctwu that differentiation 
of germ from other cell* Mast occur in the higher onmnums, and 
he hu offered a rational explanation, conformable with the theory 
of gam pfosm, of (he apparently summational distribution of 
hereifatary dements through somatic cells Until *” 
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ly contingency, we must decline to accept Htrtfeig s assumed 
demonstrations in regard ti plants and lower animals as invaltdat 
ing the theory of germ plasm Similarly, that environment maj 
affect the hereditary character of a primitive organism is namore 
evidence that it may so affect a mammal, than sexuality in 
the latter is evidence against parthenogenesis m the former 
On page 348 we are told Johannes Muller has raised the 
question, ‘ How does it hapiien that certain of thL cell* of the 
organised body, although they resemble both other cells and 
the original germ cell, can produce nothing hut their like, t e cells 
which are (m ?) capable of developing into the complete orgjuusm? 
Thus epidermal cells can ml), by absorbing material, develop 
new epidermal cells, and cartihge cells only other cartilage cells, 
hut never embryos or buds To which he has mode answer 
1 his may be due to the fact that these cells, even if they postal* 
the power of forming the whole have, hy means of a particular 
metamorphosis of their substance, become so specialised that 
they have entirely lust their germinal properties, as regards the 
whole organism, and when they become separated from the 
whole are unable to lead an independent existence The above 
is simply a restatement of Weixmann’s doctrine regarding the 
origin of germ cells AU cells which have not, as MUUer states, 
* lost their germinal properties, as regards the whole organism, 
are Weismann s germ cells 

S1 far as regards the essential question of heredity, Hertwig 
agrees with Weismann Special units (idioblasts) are the 
bearers of hereditary qualities This is • evolution, 1 


superstructure! e] 


epigenetic thesis attributing modifying el 
environment, as the cause of s somatic cellular development, can 
street the point that differentiation, through hereditary units is 
the fundamental condition of morphological development To 
accept ‘ hereditary units, in my opinion excludes " hereditary 
effect through environment, never mind to what matter system 
the latter assumption be applied, whether the systems be, for 
instance, unicellular organisms or somatic cells On the other 
hand if we accept “hereditary extraneous influence, we need 
not trouble ourselves with hereditary units If “ extraneous 
influences have hereditary effect, “ hereditary units have no 
logical existence All we then need for a theory of heredity are 
primordial homogeneous matter and environment Mr Herbert 

Spencer s earlier hypothesis, in which he attributed all variation 
to extraneous influence, would have been logical had he ex 
eluded 1 physiological units ’ With these it became illogical 
For this reason if all organic variability depended on the effect 
of extraneous influences, why should such influences not have 
produced the differentiations called physiological units ? Why 
should the only logical unit not be homogeneous pritnerdtum t 
That the conception “hereditary unit shall be logical, involves 
that the “ unit ” shall be as unchangeable as an “ atom If on 
the contrary, wre have a variable “ unit it is not a genuine 
“ hereditary unit, ’ but merely the equivalent of any later vanaf le 
‘ unit Hertwng s ‘ hereditary units, or “ idioblasts (p 340), 
‘ are the smallest particles >f material into which the hereditary 
mass or idioplasm can be divided, and of which great numbers 
and various kinds are present in this idioplasm They art, 
according to their different composition, the bearers of different 
properties. ' They arc not indivisible, like atoms, but assimilate 
food, grow and divide, as do Weismann s “biophore,” from 
which they appear to differ onl> to the extent that they are com 
plex organisms The hereditary factor in Weisroann’s theory 
which corresponds with these ' idioblasts of Hertwig appears 
to be the “ determinant Alt the functions of the latter seem 
to be performed by the former Thlke “idioblasts” (p 343) 
“ must evolve w regular sequence during the process of develop 
meat ” As sentences are formed from words, so are organisms 
formed from these “ idioblasts ’ We esn sttsin a clear conception 
of the formation of sentences from winds, but Hertwig does n< t 
enable us to apprehend how organisms can arise from “ ldi 
blasts" As he very truly observes (p 344), “ this portion of the 
theory is the most difficult to understand " 

Hertwig, like Spencer, takes his stand on epigenesis It may 
be asked, wherein is the epigenetic character of hu (Hertwig s) 
theory? Unlike Spencers “physiological units, Hertwigs 
“idioblasts” are intrinsically differentiated organisms with 
specific tendencies Now, for a genuine epigenetic theory, 
hereditary units must merely compose a pit she mould to take the 
iamm erf environment, whereas these “ tdioblastic" cells arc 
composed of elements with p redet er mined peculiarities Ac 
conungly they must function in a predetermined manner, and 
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that the products of their activity mutt me through evolutionary 
praceaaea , what they will become after millions of generations 
moat be determined so toon aa thcae “ idioblaaU combine aa 
the first ceO If however, we are to aaautne that the hereditary 
qualities of “ idioblaata ’ can be ehmuated by environment—aa 
we muet assume if we attempt to combine evolution with 
epigenesis—I reply, aa in my eaxfaer proposition, we have no 
need for " idioblaati or any other “ hereditary unit ” All we 
then need for a theory of heredity k some plastic pnmtrdtum 
and environment Then, aa such frtmerdtum would have no 
hereditary predisposition, there would be no room for pre 
determinism, and it would remain for ingenious theorists in love 
with epigenesis and the tape measure system of estimating the 
cosmos, to explain the persistence of types under variable 
environment, and the differentiation of types under identical 


I can appreciate the eagerness of the "mechanical school ” to 
welcome any loophole of escape from predctermimsm A 
genuine epigenetic theory is, no doubt, their great desideratum 
If they “ won’t be happy till they get it,” I venture to predict 
that they are doomed to a lengthened spell of dumps' The 
main issue raised by Hertwig in " The Cell, is evolution or 
epigenesis ? He tries to accept both, basing epigenesis on evolu 
tfon Thereby in my opinion, he stultifies both doctrines 
All biologists, so far as I am aware, start their theories from the 
basis of differentiated units f'quaUythey all evade the attempt 
to account for the differentiation This omission I have en 
deavoured to rectify in “ Rhythmic Heredity (Williams and 
Norgate) H Caor - ”- 


A Sound-producing Inaect 
ic of June 13, Mr S l Peal speaks of 1 


when 


dopterous insect in Assam which makes a tapping n 

a His description so closely resembles an 

hpur, that I think it must be identical or closely allied 
1 he aku expanse is about three inches The wings are broad, 
not indented, of a very dark chocolate brown colour on both 
sides, with one small yellowish brown blotch on the costa of 
fore wing on upper surface The body is thin, like a butterfly, 
but the antenn-e are not clubbed It is apparently a tieometer 
or slender bodied Bombyx lit flies in the darkest parts of woods, 
just as twilight is settling into night, and is very hard to sec 
when standing up By lying down, so as to get the sky as a 
background, it u easily visible It cannot be netted in the 
ordinary way, os the eye cannot follow it, but by standing still 
till one is heard near, and then sinking in the direction of the 
sound, one may sometimes be successful I first succeeded m 
sinking one down with my “ solah topi ’ , afterwards I netted 
two, and brought them home alive, to see how the noise was made 
The sound is a tort of clicking, which may lie burly imitated by 
sinking the nails of the thumb and fore finger together From 
the thorax, between the bases of the wings a stiff bristle (like a 
pig’s) projects about a quarter of an inch The noise is made by 
this bristle catching in the hind margin of the fore wings and the 
costal margin of the hind wings I fancy it must be of a warning 
character, as if the insect 11 eatable, it would help to enable bats 
and buds to find it I think I have nqpced that the insect 11 
attracted by imitating the clicking sound with the nails, but 
could not satisfy myself on this point J R Holt 


A tEW MORE WORDS ON THOMAS HENRY 
HUXLEY 

'T’WO scenes in Huxley’s life stand out clear and 
* full pf meaning, amid my recollections of him, 
reaching now some forty years hack Both took place 
at Oxford, both at meetings of the British Association 
The first, few witnesses of which now remain, was 
the memorable discussion on Darwin in i860, rheroom j 
was crowded though it was a Saturday, and the meeting 
was excited The Bishop had spoken, cheered loudly from 
tune to tune during his speech, he sat down amid tumul¬ 
tuous applause, ladies waving their handkerchiefs with 
great enthusiasm, and in almost dead silence, broken 
merely by greetings which, coming only from the few 
who knew, seemed as nothing, Huxley, then well- 
nigh unknown outside the narrow circle of scientific 
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workers, began his reply A cheer, chiefly from a knot of 
young men in the audience, hearty but seeming scant 
through the fewness of those who gave it, and almost 
angrily resented by tome, welcomed the first point made 
Then as, slowly and measuredlyat first, more quickly and 
with more vigour later, stroke followed stroke, the circle 
of cheers grew wider and yet wider, until the speaker’s 
last words were crowned with an applause felling not fer 
short of, indeed equalling, that which had gone before, an 
applause hearty and genuine in its recognition that a 
strong man had arisen among the biologists of England 

The second scene, that of 1894, is still fresh m the 
minds of all No one who was present is likely to forget 
how, when Huxley rose to second the vote of thanks for the 
presidential address, the whole house burst into a cheer 
ing such as had never before been witnessed on any bke 
occasion, a cheering which said, as plainly as such things 
can say ‘ This is the faithful servant who has laboured, 
for more than hilf a century on behalf of science with his 
face set firmly towards truth, and we want him to know 
that his labours have not been in vain ’ Nor is any one 
likely to forget the few carefully chosen, wise, pregnant 
words which fell from him when the applause died away 
Those two speeches, the one long and polemical, the 
other brief and judicial, show, taken together, many of the 
qualities which made Huxley great and strong 

Among those qualities perhaps the most dominant, 
certainly the most effective as regards his influence on 
the world, were on the one hand an alertness, a quick 
ness of apprehension, and a clear way of thinking^ which, 
in dealing with a problem, made him dissatisfied with 
any solution incapable of rigid proof and incisive ex 
pression, he seemed always to go about with a halo of 
clear light immediately around him, and, on the other 
hand, that power of foreseeing future consequences of 
immediate action which forms the greater part of 
what we call sagacity I he former gave him his 
notable dialectic skill, and mark all his contributions 
to scientific literature, the latter made him, in addi¬ 
tion, an able administrator and a wise counsellor, both 
within the tents of science and beyond These at 
least were his dominant intellectual qualities , but even 
more powerful were the qualities in him which though 
allied, we distinguish as moral, and perhaps the greater 
part of his influence over his fellows was due to the fact 
that every one who met him saw in him a man bent on 
following the true and doing the nght, swerving aside 
no tittle, either for the sake of reward or for fear of the 
enemy, a man whose uttered scorn of what was mean and 
cowardly was but the reciprocal of his inward love of 
nobleness and courage 

Bearing in mind his possession of these genera] 
qualities, we may find the key to the influence exerted by 
him on biological science in what he says of himself in his 
all too short autobiographic sketch, namely, that the bent 
of his mind was towards mechanical problems, and that 
it was the force of circumstances which, frustrating his 
boyish wish to be a mechanical engineer, brought him to 
the medical profession Probably the boyish wish was 
merely the natural outcome of an early feeling that the 
solution of mechanical problems was congenial to the clear 
decisive way of thinking, to which I referred above, and 
which was obviously present even in the boy, and that it 
was not the subject matter of mechanical problems, but the 
mode of treating them which interested bun, is shown by 
the incident recorded by himself, how when he was a mere 
boy a too xealous attention to a post-mortem examination 
cost him a long ill nets It» dear that the call to solve 
biologic problems came to him early, it is also dear 
that the call was a real one , and, at he himself has said, 
he recognised his calling when, after some years of 
desultory reading and lonely irregular mental activity, he 
came under the influence of Wharton Jones at Charing 
Cross Hospital That made him a biologist, but con- 
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finned the natural aptitude of hi* mind in making him a 
biologist who, rejecting all shadowy intangible views, was 
to direct his energies to problems which seemed capable 
of dear demonstrable proof In many respects the 
biologic problems which lend themselves most readily 
to demonstrable solutions capable of verification are those 
which constitute what we call physiology, and if at the 
time of his youth the way had been open to him, Huxley 
would probably have become known as a physiologist 
But at that time careers for physiologists were of the 
fewest His master, Wharton Jones, a physiologist of the 
first rank, whose work, in the first half of this century still 
remains of classic value, had been driven to earn his bread 
as an ophthalmic surgeon, and an even greater physio 
logist, William Bowman, was following the same course 
rhere was no opening in physiology for the young student 
at Charing Cross, and he was driven by stress of circum 
stances to morphological rather than to strictly physio 
logical problems , but it was not until long after, when 
he had achieved eminence as a morphologist, that he 
finally abandoned his old wish to hold a physiological 
chair 

Looking back on the past, we may now be glad that 
<ireumstances were against his wishes, for (though 
in every branch of science there is need at all times 
of a great man) there was at the middle of the century 
in the early fifties, a special need in morphology for 
a man of Huxleys mould Richard Owen was then 
dominant, and it is an acknowledged feature of Owen s 
work that in it there was a sudden leap from most 
admirable detailed descriptive labour to dubious specula 
Jations, based for the most part on, or at least akin to, the 
philosophy of Oken Of the M new morphology "ins hich 
Johannes Muller was leading the way, and the criteria 
of which had been furnished by the labours of von Baer, 
there was then but little in England save, perhaps, what 
was to be found in the expositions of Carpenter Of this 
new morphology, b) which this branch of biology was 
brought into a line with other exact sciences, and the 
note of which was not to speculate on guiding forces and 
on the realisation of ideals, but to determine the laws of 
growth by the careful investigation, as of so many special 
problems, of what parts of different animals, as shown 
among other ways by the mode of their development, 
were really the same or alike, Huxley became at once an 
apostle His very first work, that on the Medusae, wrought 
out amid the distractions of ship life, written on a lonely 
vessel ploughing its solitary way amidst almost unknown 
seas, away from books and the communion of his fellow 
workers, bears the same marks which characterise his sub 
sequent memoirs , it is the effort of a clear mind striving 
to see its way through difficult problems, bent on holding 
fast only to that which could be proved This is not the 
occasion to insist m detail on the value of the like mor 
phological work which he produced in the fifties and the 
sixties, or to show how he applied to other forms of animal 
life, to echmoderms, to tuaicates, to arthropods, to mol 
lutes, and last though not least to vertebrates, the same 
method of inquiry which guided the work on the Medusa 
Nor need I dwell on the many valuable results which he 
gained for science by attacking m the same spint the 
problems offered by the remains of extinct forms More 
over, he strengthened the effect of his own labours by ad 
mirable expositions of the results of others Further, 
unlike his great predecessor who formed no school and 
had few if any disciples, it was Huxley's dehght to hold 
out his hand to every young man whom he thought could 
profit by his help, and before many years were over hu 
•pint was moving in the minds of many others Thus it 
came about that during the latter half of this century, owing 
largely to Huxley’s own labours and to the influence which 
he exerted not only in England but abroad, there has 
been added to science a urge body of morphological 
truths, truths which have been demonstrated and must 
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remain, not mere views and theories which may be washed 
away 

The excitement of the Darwinun controvei&y, with its 
far reaching issues, has been apt to make us forget how 
great has been the progress of animal morphology during 
the past half century Undoubtedly the solution of special 
problems touching animal forms, and the great theory of 
Natural Selection through the Struggle for Existence have 
been closely bound together the special learning has 
furnished support for the general theory, and the general 
theory, besides strongly stimulating inquiry, has illumined 
the special problems But the two stand apart, each on 
its own basis , and were it possible to wipe out, as with a 
sponge, everything which Darwin wrote, and which his 
v tews have caused to be w ntten, there would still remain a 
body of science touching animal forms, both recent and 
extinct, acquired since 1850, of which wt may well be 
proud In the gaining that knowledge Huxlej, as well 
by his own labours as by his influence over others, stands 
foremost, Gegenbaur being almost his only peer and 
had Huxley done nothing more, his name would live as 
that of one of the most remarkable biologists of the 
present century 

As we all know, he did much more , his influence on 
I ngland and on the world went far beyond that of his 
purely scientific writings But when we reflect that a 
hundred years hence the lmige of the man as he went 
to and fro among men, so bright and v iv id to day, w ill have 
become dun and colourless, a shadow as it were and that 
then the man will be judged mainly by the writings which 
remain, we must count these writings as the chief bisis 
of his fame And, though we may think it possible that 
the world of that day, much that is unwntten having 
been forgotten, may find it in part difficult to understand 
how great a power Huxley was in his time, the lapse of 
years will, we may be suic, m no way lessen, it ma> be 
will heighten, the estimate of his contnbutions to exact 
science 

As we all know, he did much more To the public 
outside science he first became known as the bold, out 
spoken exponent and advocate of Darwins views, and 
indeed to some this is still his chief fame There is no 
need here to dwell on this part of his work, and 1 speak 
of it now chiefly to remark that the real with which he 
threw himself into this advocacy was merely a part of the 
larger purpose of his life Science, or, to use the old 
phrase of the Royal Society, Natural Knowledge, had a 
two fold hold on Huxley On the one hand he felt deeply 
all the purely intellectual, and if we may use the word, 
selfish joys of fruitful progressive inquiry after truth 
Dm was dominant in his early days, and to it we owe 
the long list of valuable researches, of which I just now 
spoke, and which followed each other rapidly in the 
fifties and the sixties On the other hand, feeling deeply, 
as he did, his duties as a citizen of the world science 
laid hold of him as being the true and sure 
guide to conduct man m all his ways and this 
latter working of science in him, evident even in 
early days (witness his Address to Working Men at St 
Martin’s Hall in 1854), grew stronger and stronger as the 
years went on, until at last it took almost entire possession 
of him To him, indeed, it may be said, science was 
all in all He saw, as others see, in science a something 
which is broadening and strengthening human life by un¬ 
ceasingly bending nature to the use of man, and making her 
resources subservient to his desires , he taw (he material 


illness of science, but he raw something more He 
saw also, u others see, in science a something in which 
the human mind, exercising and training itself; makes 
itself at once nimble and strong, and dwelling on which 
is raised to broad and high views of the nature of things, 
he rav m science a means of culture, but he raw some 
thing more He saw in science even as it is, and still 
more in science as « will be, the sure and trustworthy 
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i,uide of man m the dark paths of life Many a man of 
science goes, or seems to others to *ov through the world 
ordering his steps by two ways of dunking When he 
is dealing with the matters the treatment of which has 
given him his scientific position, with physical or with 
biological problems, he thinks in one way, when he is 
dealing with other matters, those of morals and religion, 
he thinks m another way , he seems to have two minds, 
and to pass from the one to the other according to 
the subject matter It was not so with Huxley He 
could not split himself or the universe into two halves, 
and treat the one and the other half by two methods 
radically distinct and in many ways opposed , he 
applied the one method, which he believed to be the true 
and fruitful one, to all problems without distinction 
And as yeari came over him, the duty of making 
th/s view clear to others grew stronger and stronger 
Relinquishing, not without bitter regret, little by little, the 
calm intellectual joys of the pursuit of narrower morpho 
logical problems, he became more and more the apoitle 
of the scientific method, driven to the new career by the 
force of a pure altruism, not loving science the less but 
loving man the more And his work m this respect was 
a double one he had to teach his scientific brethren, at 
least his biologic brethren, the ways of science, and he 
had to teach the world the works of science It was 
this feeling which, on the one hand, led him to devote 
so muih labour to the organisation of biologic science 
in order that his younger brethren might be helped 
to walk in the straight path and to do their work well 
It was this feeling, on the other hand, which made him 
urgent in the spread of the teaching of science It was 
this, and no vain love of being known, which led him to 
the platform and the press The real with which he de 
fended the theory of Natural Selection came from his see 
ing the large issues im olved to him the theory was a great 
example of the scientific method applied successfully to 
a problem of more than biologic moment, while the 
fierceness of his advocacy was a natural expression of 
resentment on the part of one who saw a scientific con 
elusion, gained with unstinted pains and large reasoning, 
judged contemptuously by men who knew nothing of 
science according to methods m which science had no 
part 

Science, under this aspect, is apart of what is sometimes 
called philosophy , and though Huxley felt, in common 
with others, and felt deeply the pleasures of the intellec 
tual wrestler, struggling with problems which, seemingly 
solved and thrown to the ground, spring up again at once 
in unsolved strength, it was not these pleasures alone 
which led him, especially in his later years, to devote so 
much time and labour to technical philosophic studies 
He hoped out of the depths of philosophy to call 
witnesses to the value of the scientific method Indeed, 
nearly all the work of the latter part of his life, including 
the last imperfect fragment, written when the hand of 
disease which was to be the hand of death was already 
laid upon him, and bearing marks of that hand, was 
wrought with one desire, namely to show that the only 
possible solutions of the problems of the universe were 
such as the scientific method could bnng This was at 
the bottom of that antagonism to theology which he 
never attempted to conceal and the real existence of 
which no one who wishes to form a true judgment of the 
man can ignore He recognised that the only two con 
sistent conceptions of man and the universe were the 
distinctly theologic one and the scientific one , he put 
aside as unworthy of senous attention all between. He 
was convinced that the theologic conception was based on 
error, and much of his old age was spent in the study of 
theologic writings ^whereby he^gathered for himself 

had guided his way from his youth upward plot only so, 
but he was no less convinced that, owing to what he 
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believed to be the essential antagonism of the theologic 
and the scientific methods, the dominance of the former 
was an obstacle to the progress of the latter This 
conviction he freely confessed to be the cause of his 
hostile attitude, he believed it to be the justification 
of even his bitter polemics 

But while on the objective side his scientific mode of 
thought thus made him a never failing opponent of 
theologic thought of every kind, a common tie on the 
subjective side bound him to the heart of the Christian 
religion Strong as was his conviction that the moral 
no less than the material good of man was to be secured 
by the scientific method alone, strong as was his con 
fidence in the ultimate victory qf that method in the war 
against ignorance and wrong, no less clear was his vision 
of the limits beyond which science was unable to go 
He brought into the current use of today the term 
“agnostic, but the word had to him a deep and solemn 
meaning To him “I do not know” was not a mere 
phrase to be thrown with a light heart at a face of an 
opponent who asks a hard question , it was reciprocally 
with the positive teachings of science the guide othis life 
Greit as he felt science to be, be was well aware that 
science could never lay its hand, Could never touch, even 
with the tip of its finger, that dream with which our little 
life is rounded, and that unknown dream was a power as 
dominant over him as was the might of known science , 
he earned about with him every day that which he did 
not know as his guide of life no less to be minded than 
that which he did know > uture visitors to the bunal 
place on the northern heights of London, seeing on his. 
tombstone the lines 

1 And if there he no meeting past the grave, 

If all h darkness, Bilence yet t is rest 
Be n t afraid ye waiting hearts that weep 
I or G d suU giveth his beloved sleep 
And if an endless sleep He wills,—so best — 

will recognise that the agnostic man of science had 
much in common with the man of faith 

There is still much more to say of him, but this is 
not the place to say it Let it be enough to add that 
those who had the happiness to come near him knew 
that besides science ana philosophy there was room in 
him for yet m iny other things , they forgot the learned 
investigator, the wise man of action, and the fearless 
combatant as they listened to him talking of letters, of 
pictures, or of music, always wohdenng which delighted 
them most the sure thrust with which he hit the mark 
whatever it might be, or the brilliant wit which flashed 
around his stroke And yet one word more As an object 
seen first at a distance changes m aspect to the looker on 
who draws nearer and yet more near, features unseen 
afer off filling up the vision close at hand, so he seemed 
to change to those who coming nearer and nearer to him 
gained a happy place within hts innermost circle , his m 
cisive thought, his wide knowledge, his sure and prompt 
judgment, nis ready and sharp word, all these shrunk 
away so as to seem but a small part of him, his greater 
part, and that which most shaped his lift was seen to be 
a heart foil of love which, clinging round his family and 
his friends in tenderest devotion, was spread over all his. 
fellow men in kindness guided by justice 

M Foster. 


DR FRIEDRICH T1ETJEN 
AT a time when astronomical knowledge is being ex- 
tended at so rapid a rate, and in so many directions, 
as has been the case during the lost few yean, it is 
natural and nght that the highest honour should be paid 
to those astronomers to whose genius and industry are 
due discoveries possible on account of original suggestion 
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or ingenious execution. But at the same time, and on 
the other hand, them is no small danger that we may fell 
to give proper recognition to those other astronomers 
whose lives, unmarked by brilliant achievements, have 
been devoted to labours which are none the less valuable 
because they have been accomplished while quietly 
pursuing recognised lines, and am therefore devoid of 
conspicuous originality In particular, the work of com¬ 
putation and arithmetical reduction of observations, 
without which the observations themselves either cannot 
be made or must remain almost entirely useless, is apt to 
fell into disrepute, as bimg wholly mechanical and un 
enterprising This is certainly to be regretted , for just 
as a victorious general marching forward in the enemy's 
country must depend for his very safety on the fidelity 
and capacity of those officers who hold the conquered 
territory, so our scientific knowledge is liable to become 
disconnected and fragmentary unless we have capable 
men ready to perform the task of computing from the 
observations, and co ordinatmg the results achieved in 
more exciting spheres of scientific work. If the pursuit 
of such unostentatious work lead to the effocement of the 
worker, our gratitude should be even all the greater for 
the self denial exhibited and practised Of such a man 
we have recently had to lament the loss, owing to the sad 
death of Dr Tietnen, of Berlin 

Friedrich Tietjen was bom in Oldenburg, in the year 
1834 we therefore lose his services at the comparatively 
early age of sixty one He studied mathematics and 
astronomy at Gottingen and subsequently at Berlin, with 
which latter city he has been continuously connected In 
1861, he became attached to the staff of the Berlin 
Observatory, and in one or other capacity this connection 
remained unbroken till the time of his death He was 
appointed Professor of Astronomy in the University of 
Berlin, and Director of the Rechemnshtut, allied to the 
Berbn Observatory In his earlier career, Dr Tietjen 
occupied himself with the observations of comets and 
asteroids, discovering in this way the asteroid Semele 
To his activity and devotion the pages of the Aitrono 
muck* Nachnchtcn abundantly testify He is also known 
as the calculator of several cometary orbits, and also of 
the orbits and epheitieiides of many asteroids Some 
twelve years later, Dr Tietjen became superintendent of 
the Berliner Astronomtsches Jahrbuck, and his reputation 
m that capacity is not less assured than that of Dr 
Powalky, who had preceded him m that office As 
official director he paid great attention to shortening the 
labour of the necessary calculations as fer as possible 
Some of his methods have been published, others are not 
so well known, ill health having prevented him from giving 
them to the world Of the value rod of the accuracy of 
this publication under the superintendence of Dr Tietjen 
it is unnecessary to speak here for it is sufficiently well 
known Probably his most useful work was that done in 

superintending the preparation of the ephemendes of 
the small planets, the continual and rapid increase in the 
number of which, while it enormously increased his work, 
had likewise the effect of lessening the interest m this' 
class of discoveries While the national almanacks of 
other countries practically discontinued the publication 
of this class of ephemendes, Dr Tietjen loyally struggled 
to supply sufficient information to ensure the observation 
of the small planets Those who have attempted the 
determination of the mass of Jupiter from the perturb* 
tions of these bodies, and similar kinds of work, know 
how to appreciate the labours of Dr. Tietjen, by which 
the continuous observation from opposition to opposition 
has been rendered possible 

This dolled mathematician and remarkably feale com¬ 
puter died at Berlin, on June 31, deeply lamented by Ins 
numerotM friends, and regretted, by many who have 
profited oy the devotion of his quiet unambitious life to 
the service of astronomy 
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THE MAXIM TL YING MACHINE 
(~\S Fnday, July 5 a large party of scientifi men paid 
a visit, by invitation of Mr Hiram Maxim and Mr 
Brodnck Cloete, to Baldwyns Park, Bexley to witness a 
trial of die celebrated flying machine, and the latest 
development m the direction of m ech a n ical flight 
The invitations were carefully distributed among those 
who were competent to judge of the magnitude of the 
task to be attempted, and who were prepared to examine 
closely the ingenious mechanical details by which it was 
clearly demonstrated that the machine had ample power 
to lift itself off the ground, carrying with it a supply of 
feel and water, and a crew for the navigation 
An unscientific crowd of spectators might have become 
unmanageable, and might nave developed iconoclastic 
tendencies (like the Weser boatmen with Denis Papin s 
original steam vessel) when the machine did not take to 
flight immediately and disappear from their astonished 
gaze 

“ As leWed people demeth comunly 
Of thinges that ben mood more snbtilly 
Than they can in her lewednes comprehende 
They demen gladly to the hadder ende- 

But the Bexley machine is purposely designed of 
extreme size, with the intention of thoroughly testing and 
elaborating the details of the mechanism and of measur 
ing the lifting power, within immediate reach of a work 
shop and skilled mechanics, more than of actuilly 
taking to the air this will probably be first ittempted 
with a much smaller machine, capable of lifting one man 
of jockey like proportions and mounted on a boat on a 
lake, so that short flights, like those of a flying fish can 
be attempted for initial practice 

The lifting force of the machine is measured automatic 
ally as it runs along a railway track about half a mile in 
length, as shown in the accompanying illustration (Fig 1), 
and the machine is prevented from taking to flight by 
wheels running underneath the outer wooden rails, seen in 
the figure for much yet remains to be done m the way of 
practice in vertical steering before taking leave of the 
earth , the chief difficulties of the Avi itor beginning 
when he wishes to descend and alight on the ground 
again 

Chaucer did not realise the difficulties of the problem 
when describing so jauntily the Bronze Horne in the 
Squieres Tale — 


‘ Thu nine stale shall here yow ever nine 
With outen harm til ye be ther yow lestc 
Though that ye sit pen on his bak or reste 
And tume ayeyn with wrything of a pin 
“ But whan yow lu>t ts ryden any where 
V e moten tnlle a pm slant in his ere— 

“ Bid him descend, and tnlle another pin 
“ Tnlle this pm and he wol vamshe anon 


The “ wrything of a pm ’ is not inapt in describing the 
dominating gyrostatic brain of the Aviator, designed by 
Mr Maxim to perform the vertical steering automatically 
The Bexley machine, complete with the water, naphtha 
fuel, and crew of three men on board, weighs 8000 lb 
and running at forty miles an hour with a pressure of 
375 M> per square inch, the engines develop 360- 
horse power, the thrust of the screws is 3000 lb, and 
the luting effect of the aeroplanes and wings, 4000 
square feet m area, is 10,000 lb 
A thrust of 3000 pounds at 45 miles an hour gives 
340 thrust horse power, or, with a speed of advance 
or the screw iff 60 miles an hour, 330 indicated horse 


The total projected disc area of the screws is 500 square 
feet, each screw being nearly 18 feet in diameter, with a 
pitch of 16 feet, ana thus requiring 330 revolutions a. 
minute to give a speed of advance of 60 miles an hour 
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Mr Maxim calculates that, after making all allowances, 
he can at present lift a8 pounds per horse power but that, 
with improvements, he hopes to raise this figure to to or 
bo pounds, and then a machine could take a flight of 500 
or 000 miles. 

When the machine is perfected, Mr Maxim claims that 
the railway track may be dispensed with and that a 
short run over a moderately level field will enable it to 
attain the velocity necessary to rise. As far as landing is 
concerned, he says that the aenal navigator will touch 
the ground while moving forward, and the machine will 
be brought to rest by sliding on the ground for a short 
distance In this manner very little shock should result, 
vjhereas if the machine is stopped In the air and allowed 
to fall directly to the earth without advancing the shock, 
though not strong enough to be dangerous (?) to life or limb, 
might be sufficient to disarrange or injure the machinery 
These numbers are taken from Mr Maxim s lecture on 
Experiments in Aeronautics,’ before the Society of 
Arts, November 38, 1894, where a full account of the 
mechanical details will be found Each engine is a tw^ 
cylinder compound, with the cranks set at 180° , in this 
way the inertia stresses are self contained, and racking (ft 
the framework is avoided a similar arrangement is 
adopted by Mr Thomycroft m his recent torpedo boats 
A photograph showed Mr Maxim lifting with ease one 
of these engines, from which 180-horse power can be 
developed. n» boiler is if possible, a still more 
wonderful miracle of lightness for its power, weighing 
only 1000 lb and providing 360 horse power the fire is 
given by a steel burner with 14,000 jets, made from the 
naphtha vapour delivered from an automatic gas gene 
mtor For details the reader must be referred to Mr 
Maxims lectuie but the chief result arrived at may be 
summarised as a performance of one horse power for 
every 11 lb of weight in the motor complete 

At this rate a 10-horse power motor can be produced, 
which will weigh considerably less than an ordinary man, 
so that when Mr Maxim can spare a little leisure from 
this fascinating problem of flight, he can beat easily the 
performance of the steam carnages recently competing 
m France and carry off we hope, the prize of j£iooo 
offered in this country by the propnetors of the Engineer 
and some day we may see his motor utilised for purposes 
of militan traction, and galloping round the smartest 
battery of artillery on Woolwich Common 
Mr Maxim eschews the gas bag of balloons and the 
use of vertical screws for secunng levitation and he 
relies entirely on the upward thrust on the aeroplane and 
wings mounted at a slope of about 1 m 8, due to the 
currents of air 1 ushing past them 

These surfaces are formed of canvas, stretched on a 
skeleton framework of hollow steel rods for the struts 
and thm steel wire for the ties, the large central aero 
plane is composed of two parallel canvas surfaces, with a 
space between and in this way the shape is preserved 
better, and the general set of the wings, smooth like 
cardboard, should exdte the envy ana stimulate the 
imitation of out sail makers for yacht racing The front 
■and rear wings are shown pivoted about a horizontal axis, 
so as to act as rudders m a vertical plane 
The machine is started from the position in the photo 
graph, being tied up to the indicator post shown in its rear, 
the propellers are then set in motion, and soon drive a 
gale of wind in their wake, when the pull of the rope 
has reached a definite amount, say 3000 lb, a hook is 
released, and the machine starts on its journey along the 
trade. Mr, Maxim can now carry out his original notion 
of experiments* ith a model machine, tied to a post m a 
gale of forty miles an hour, to be found every afternoon 
in die caflons of California, in an artificial gale produced 
in the wake of his propellers Dynamometers register 
simultaneously the thrust of the propellers, so that much 
interesting information concerning the dynamics of screw 
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propulsion can be obtained here, especially if Mr Maxim 
will stretch a wire carrying ribbons across die axes of 
the propellers, in front and m rear, to measure the direction 
of the air currents The speed in air Mr Maxim deals 
with is about double the speed of the torpedo boat in 
water, but the effect of “ cavitation ’ in water, which is 
beginning to trouble the naval architects, is one which 
will not concern the propeller working m air 

Now that the mam mechanical difficulties of construe 
tion have been overcome, a longer track is required for 
the purpose of practice m vertical steering while the 
machine is off the ground, but bearing upwards against 
the outer rails It is unfortunate that difficulties should 
have been thrown in the way of making an extension of 
the present track beyond the domain of Baldwyns Park 
so another practice ground perhaps a sheet of water, 
must be found, not too for from headquarters or from 
skilled assistance 

During a short interval of delay, caused by a refractory 
pump, an adjournment was made to a gravel pit close by, 
to witness a performance of the Maxim autom itic gun 

Ancient and mediaeval mythology is full of references 
to flying machines, from Da.dalus and his son Icarus, and 
Archytas of Tarentum, to 

The story of Cambuscan bold 

Ami of the wondrous hone of brass 

On which the Tartar king did nde 
of Chaucer s Squieres Tale ind to Johnson s “ Rasselas, 
Peter Wilkins Baron Munchausen, and Aubert opera “ le 
Cheval de Bronze 

Rasselas, chapter vi, “ A Dissertation on the Art of 
Flying, is so curiously apposite that some extracts may 
well find a place here 

Among the artists that had Jbeen allured into the 
Happy Valley, to labour for the accommodation and 
pleasure of its inhabitants was a man eminent for his 
knowledge of the mechanic powers, who had contrived 
many engines, both for use and recreation “This 
artist was sometimes visited by Rasselas, who was 
pleased with every kind of knowledge, imagining that 
the time would come when all his acquisitions would 
be of use to him m the open world He came one day 
to amuse himself m his usual manner, and found the 
master busy in building a sailing chariot He saw that 
the design was practicable upon a level surface, and 
with expressions of great esteem solicited its com 
pletion * Sir, said the master, ‘ you have seen but a small 
part of what the mechanic arts can perform I have long 
been of opinion that instead of the tardy conveyance of 
ships and chariots, man might use the swifter migration 
of wings, that the fields of air are open to knowledge, and 
that only ignorance and idleness need crawl upon the 
ground ‘ ‘ rhe labour of rising from the ground will be 
great, said the artist, ‘ as we see it in the heavier domestic 
fowls but as we mount higher the earth’s attraction 
and the body’s gravity will be gradually diminished, till we 
arrive at a region where man shall float m the air without 
any tendency to fell, no care will then be nedanary but 
to move forward, which the gentlest impulse wifi effect ’ 
‘Nothing,’ replied the artist, ‘will ever be attempted 
if all possible objections must be first overcome If you 
will favour my project I will try the first flight at my own 
hazard I have considered the structure of all volant 
animals, and find the folding continuity of the bat’s wings 
most easily accommodated to the human form Upon 
this model I will begin my task to morrow, and in a year 
expect to tower into the air beyond the malice and pur¬ 
suit of man’ ’ “ The Prince visited die wok from time 
to time, observed its progress, and remarked many 
ingenious contrivances to facilitate motion and Unite 
levity with strength The artist was every day mow 
certain that he should leave ’vultures and eagles DUhind 
him, and the contagion seized upon the Prince In a 
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year the wihgs were finished, and on a morning 
appointed the maker appeared, furnished for flight, on a 
little promontory, he waved his pinions awhile to gather 
air, then leaped from his stand, and in an instant dropped 
into the lake His wings, which were of no use in the 
air, sustained him in the water, and the Prince drew him 
to land half dead with terror and vexation * 

These extracts show that Dr Johnson had realised to 
some extent the difficulty of the problem to be solved , 
although Herr von Lilienthal’s experiments, recently 
attempted by Prof Fitzgerald, have to a certain extent 
falsified the universal application of his final catastrophe 
But, viewed with the cold calculating eye of mechanical 
science, the poetical descriptions are seen to be hope 
lessly absurd and impossible, now that Mr Maxim 
has taken up the subject and pnoved to demonstration 
the enormous power required, out of all proportion to the 
sue, if man is ev er to emulate the birds 

A G Greenhiil. 


NOTES 

The Organising Committee of the third International 7oo 
logical Congress, to be held at Leyden, September 16-21, has 
sent us a cop) of the provisional programme The programme 
contains some details with reference to the work proposed, not 
given in our previous notes on the forthcoming Congress At 
the first general meeting a discourse will be dehvered by Dr 
Weismann , Mr Havijand Held's scheme for bibliographical 
reform will be reported upon by M L L Bouvicr and a 
report on the prize instituted in 1892, at the Moscow meeting 
will be made bj M Blanchard At the second general meeting, 
Prof Milne Edwards will give a discourse, and Dr T f 
Schulze will propose the nomination of a commission of three 
members to draw up in three languages, the code of zoological 
nomenclature Dr Tohn Murray will addrem the third general 
meeting V\ ith regard to the sections up to the middle of July, 
the first section had been promised a communication on Wen 
tnaniam li) M A C.iard , on cellular theory, by Mr A Sedg 
wick, on Plankton studies, by Prof Victor Hensen , and a 
paper by Dr S Apathy Dr Rowdier Sharpe will address 
Section II uprn the classification of birds, and there wall be 
{vipers on the origin of the lacustrine fauna of European Russia, 
by Prof N Zogmf (Moscow), on the fauna of Borneo, bj J 
Buttikofer, and n Ptfhe antkrofim 1 rectus, by Dr h Dubou 
In the third section Prof W Leche (Stockholm) wall read an 
odontological paper, and there will also be papers by Prof R 
Semon (Jena) and I rof O C Marsh In the fourth section 
papers referring to the classification of Uv ing and fossil rnverte 
brates, andbioncm), will be read b) Dr \ Salensky, Dr C W 
Stiles, M Blanchaid, and Prof S J Hickson The section 
of entomology has received papers b> M L de Selys Lon 
champs, bather F Wasmaim, Dr A bntze, and Prof G 
Canestnni In Section VI , papers on the comparative anatomy 
and embryology of invertebrates will be read by A de Korotnev, 
M E Psnter, Prof J W Speagel, and Prof Herd roan We 
understand that up to now the following delegates have been 
officially announced by the^respectivc foreign Governments — 
Belgium, Prof Ed van Benedan, Prof Ch van Bambeke, Prof 
Gilson,and Prof Lameere, Prance, Prof Milne Edwards MM 
R. Blanchard, E Bouvier, A Certes, J de Guerne, H Iilhol, 
Ch Schlumberger, and L VaiUant, Great Britain, Sir W H 
blower, Prof Sydney J Hickson, Dr J Anderson, Dr St 
Georgs Afivart, end Dr P L Sclater, Sweden, Prof F A 
Smith, Switzerland, Prof Th, Studer, and E Jung, United 
States (Department of Agriculture), Dr C W Stiles 

A o ESI as is widely felt among the pupils of Prof Leuckatt 
font the occasion of the fiftieth year of jus doefonte should not 
pees without some durable mark of recognition from those who 
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have known and valued his inspiring influence It u proposed 
that the memorial should take the form of a m irble bust, and 
an appeal for contributions is being circulated as widely as 
possible There is naturally some difficulty in obtaining the 
addresses of all old pupils and it is hoped that those who 
receive the appeal will make it generally known Contributions 
should be sent to Herr Carl Granbner (C b Winter s Verlag, 
Leipzig, Johannes gasse 8) who has consented to act as 
treasurer of the memorial fund 

I r is proposal to honour Sir Joseph Luter by presenting his 
portrait to the Royal College of Surgeons for bngland to be 
placed by the side of the portraits of John Hunter and other 
great surgeons of the past On Tuesday last, in the presence ef 
a large company, Sir Joseph was presented with a testimonial, 
in the form of a portrait >f himself, subscribed for by his past 
colleagues and pupils as a mark of esteem and admiration, 
on his retirement from the chair of clinical surgery at King’s 
College Hospital 

THE sixty third annual meeting of the British Medical Aua 
eta two was opened on 1 uesday, when Dr E Long Fox retired 
from the presidential chair and Sir J Russell Reynolds was in 
stalled as his successor Dr Ward Cousins, in moving the 
report of the Council, said that when they last met in London 
in 1873, they numbered only 1500, whereat now their member 
ship exceeded 16,000 The financial position Uf foe Association 
is most satisfactory, the assets exceeding the liabilities by more 
than ,£60,000 In his opening address, Sir Russell Reynolds dwelt 
ihiefly upon the great advances that have been made during the 
past twenty years, in the elucidation of both structure amt fime 
lion—such, for example, as in the researches upon the thyroid, 
the adrenal bodies the spleen, and the liver the advance of 
bacteriology the function of the axis cylinder of nerves , and the 
development of a new field of therapeutics in the serum treat 
mcut of disease 

The death is announced of Pnf H Witmeur, IWessor of 
Mineralogy and Creology m the Umversitj of Brussels and of 
Prof Josef Loschmidt, at Vienna 

Sir JOHN Tomes, F R S , died at Catcrham on Monday, at 
eighty years of age He was elected into the Roytl Society in 
1850 after carrying out valuable w irk referring to dental physio 
logy and surgery In 1883, with the late Prof Huxley, he was 
elected an honorary fellow of the Royal College of Surgeons, 
and three years later the honour of knighthood was conferred 
upon him, in recognition of his services to his profession 

Wx have already noted that an international conference for 
the protection of birds useful in agriculture, by helping to 
destroy injurious insects, has recently been held in Tans Moat 
of the countries in Europe were represented at the conference 
and it was agreed that various measures should be taken to pre 
serve useful birds and to protect then nests and eggs from 
destruction A list of birds considered useful has now been 
published by the Commission, and ss this includes a number of 
our caged friends as well as other birds at present ruthlessly 
sacrificed for ornamental purposes, the trade in birds in various 
directions will naturally be curtailed We learn from the fUvut 
Scuntifique that a period of three years is to be accorded to 
the different countries of Europe to allow them to arrange their 
laws in accordance with the principles agreed upon by the 
International Commission 

The prospectus is issued of a proposed complete directory of 
living botanists of all countries, inclusive of the officers of botanic 
gardens, institutes, and societies, as also of their works and the 
botanical papers Issued by them Any communication should 
be made to Herr J Dorfler, III Banchgasse 36, Vienna, of 
the botanical section of the Imperial Museum of Natural 
History 
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Me 1 * T Com (IE, the hnaattrf curator of the Department 
of BoUny of the United States Nktitmal Museum, issues an 
ippeal for information on the aboriginal uses of plant* by the 
native* of North America accompanied by instruction* a* to the 
collecting of specimens, and the arrangement of the information 
under various heads 

We learn from the Botanical Gautti that the Division of 
Vegetable Physiology and Pathology in the United States 
Department of Agriculture has had under cultivation during the 
past year aver 1000 varieties of wheat and oats. The grains 
have been collected from nearly all parts of the world and have 
been grown chiefly for the purpose of obtaining information 
upon their rust resisting qualities Numerous crosses have been 
made, and material and tacts obtained which will be used in 
further work 

A vaiuablb memoir on the earthquakes of the Philippine 
Islands has recently been published by P Miguel Saderra Masd, 
the director of the seismic section of the Observatory of Manila 
The work consults of 123 quarto pages, and is illustrated by 48 
{dates, representing the instruments used in the observatory, the 
disturbed areas and isoseismal lint, of sixty one important earth 
quakes, and copies of some of the seismographir records, one of 
them somewhat resembling a bank manager s signature With 
a scismological observatory so well equipped u> that of Manila, 
a network of seismic and meteorological stations slready 
established over the country, an energetic and capable director, 
and numerous shocks, the Philippine Islands promise to become 
as important a district for studying earthquakes as the neigh 
bounng empire of Japan 

Sows beautiful enlargements of phonograph traces are given 
by Dr John G McXendnck in the Journal of Anatomy and 
Physiology, illustrating his paper ‘ On the Tone and Curves of 
the Phonograph The accuracy of the phonograph records is 
(takingly exemplified by the traces of four Koenig tuning forks, 
giving 64, 128, 256, and 512 vibrations per second respectively 
In each case, the length of indentations is half of that of the 
previous set, and they arc of Ihe same character Traces of the 
sounds of a violin, flute, organ, military band, and human voice, 
singing and speaking, are reproduced But these traces do not 
show the exact motion of the vibrating disc To exhibit this, 
the phonograph traces were converted into curves by a lever 
arrangement The lever ended in a fine point of a hard 
needle, which translated the up and down motion of the 
reproducing style into a to and fro wave motion To get rid of 
all disturbing vibrations due to the needle itself, the latter was 
firmly fixed in a lead block to which the reproducing style was 
attached, and the phonogram cylinder was turned so slowly that 
its motion was almost imperceptible to the eye By this con 
tnvance the uniform curves due to a tuning fork, the smooth 
notes of a piccolo, the strong undulations of a bassoon, and the 
highly over toned npplea of an old English coach horn were very 
effectively made visible to the eye 

A eklewt number of Modem Modulus end Bacttnokgual 
Rtxuru contains an article on Prof Bunge’s important paper on 
the therapeutic value of iron, read at the German Congress of 
Internal Medicine last spring An interesting table is quoted 
showing the amount of iron found in various food substances 
Spinach contains considerably more iron than the yolk of eggs, 
whilst the latter, again, is superior m tine respect to beef, next m 
order coming apples, lentils, strawberries, white beans, peas, 
potatoes, wheat, &c , and almost at the bottom of the list we 
find cow's mdk. That this article of food, of such great import 
ance in infipnt lift, should contain so small a quantity of iron, led 
Prof Bungs to conduct a sene* of experiments on animals, to 
ascertain in what quantity iron was p r es e n t in the system of 
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animals of different age The interesting foot was* established 
that younger animals contain s much greater quantity of iron 
than adult animals, that the body of a rabbit at a guinea pig, for 
example, one hour old, was found to contain more than four 
times ss much iron a* that of wmlar animals two and a half 
months old Prof Bqtwe is of opinion that a long continued 
exclusive milk diet for mfoats is not advantageous, but should be 
supplemented bythe addition uf wheat preparations Strawberries 
and apples, however, become invested with fresh attractions by 
the light of these investigation^ The writer of the article suggest* 
that reform is required m the administration of iron, and that the 
immense quantities of iron in the shape of tomes, which custom 
prescribes for patients, may very possibly, m a large number of 
cases, only serve to increase the discomfort of the invalid by the 
disturbance caused in the digestive functions of the body In 
conclusion the hope is expressed that Prof Bunge’s valuable 
results will set physicians to thinking more of materia all 
mentarre, and less of materia medica’ ' 

Tux Amenta* Naturalist for July contains a statement of the 
advantages offered for scientific study by the Missouri Botanical 
Garden at St Louis, and by the Ifopkins Seaside Laboratory, 
situated at Pacific Gfove on the coast of California, and mam 
tamed by the Leland Stanford Junior University 

(jUAItv S ‘ Elements of Anatomy ” (Longmans Green, xnd 
Co ) is now m its tenth edition The second port of the third 
volume, which has just been published comprises the descriptive 
anatomy of the cerebro spinal and sympathetic nerves, and their 
ganglia It is by Prof G D Thane, who, with Prof Schafer, 
edits the edition 

We have received the first part of a new monthly microscopical 
journal, the Zeitscknft fur angemandte Mtkroskopu, edited bj 
G Marpmann, and publuhed by Thost, of Leipzig It will be 
especially concerned with technique and method* The present 
number contains papers on a new specie* of Sceuidtsmus, by P 
Richter, on modem imbedding materials, by the editor, on the 
fixing of spores and pollen m glycerin, by H Reichelt and a 
number of review* and notes 

The Central Meteorological Institute of Finland has just 
issued vol xii (new icnes) of it* observation* for the year 1893 
This service is one of the oldest, having been established about 
1844, and reorganised, under the superintendence of the Society 
of Sciences of Finland, m 1882 Among its earlier publications 
there is a senes of eye observations taken at twenty minutes 
interval, from March 1848 to December 1856, before the 
establishment of *elf regutermg instruments a labour which is 
probably without a parallel The present volume contains 
hourly observations for Helsingfors, particular attention being 
paid to the character and motion of clouds, and to atmospherical 
electricity 

The eighth volume of the late Prof Cayley’s ‘ Collected 
Mathematical Papers ” ha* just appeared The volume contains 
seventy papers, numbered from 486 to 553, published for the 
most part m the years 1871-73, and runs into 570 pages In a 
prefatory note, Dr A R Fortyth, the editor of this and the 
remaining volumes, says that Prof Cayley had himself passed 
the first thirty eight sheets for press, and prepared one note 
The actual manuscript of this note, which was one of the last of 
Cayley’s writings, is reproduced m foe simile in the present 
volume, upon the kind of paper which he regularly used during 
his mathematical investigation* The remaining papers will 
appear without notes and reference* The kxy biographical 
notice of Cayley, contributed by Dr Forsyth to the Proceedings 
of the Royal Society, u reprinted m the volume just published 

The sixth annual report of the Missouri Botanical Garden 
bean witness that useful work eras sccomphthed during last year. 
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In adUH^on fo the necessary routine work, several researches 
were careied ouks and the results of some of these instigations 
are embodied in the report. Mr M A. Brannon, who occupied 
the Garden’s table at the Wood’s Holl Marine Biological 
Laboratory, has his studies on GrhuulHa nearly ready for 
publication The Director, Mr W Trelease, has made a large 
collection of the flora of the Azores, and is now working at it 
The collection hilly represents the flora of those islands, and adds 
somewhat to what is known of the distribution of species through 
the group. The papers Included' k the present report are — 
“Revision of the North American Species of Sagittaria and 
Lophotocarpus, by Mr J G Smith, whq also describes a few 
new or little known species ; “ I^ettnoria Floridana" by Mr 
Trelease “ Studies on the Dissemination and Leaf Reflection 
of Yucca alotfbha and other Species," by Mr H J Webber, 
and “ Notes on the Mound Horn of Atchison County, Missouri,” 
by Mr B F Bush The report u illustrated by sixty excellent 
plates. 

The additions to the Zoological Society’s Gardens during 
the past week include a Rhesus Monkey (Mtutuui rktsu r, 9 ) 
from India, presented by Captain Fitzgerald; a Common 
Marmoset (Hafait jatckui) from South East Bnaol, presented 
by Mrs. Florence Cowlardj a Scrval (Foils servo /), a White 
necked Stork ( Datura episcopus), a Vocifereou* Sea Eagle 
(Habains voctfer), an Antarctic Skua (Storcorarius antarcttcur) 
from Mozambique, presented by Mr W A. Churchill, a 
Cardinal Grosbeak (Cardinahs vtrgtnioiuu) from North 
America, a LazuUne Finch (Gutraca pareUuta ) from Mexico, 
presented by Miss E A. Krumbholzj an Orbicular Homed 
Lizard (Pkrynot onto orbvttlart) from California, presented by 
Mies Mabel Baker, a Frilled Lizard ( Cklamydosartrut imgi) 
from Roebuck Bay, West Australia, presented by Mr Seville 
Kent, an Orang outang (Strum saijrrus, 9) from Borneo, 
three Pratincoles ( Glareola pratuicola), European, an Eyed 
Lizard (Laceria occllata) from North Africa, a Brazilian 
Tortoiae (Tosiudo tabulate), a Black Tortoise (Tttindo carbon 
aria) from Brazil, deposited, two Plumed Ground Doves 
(Gtopkaps phtmtftra), bred In the Gardens 


OUR ASTRONOMICAL COLUMN 
Trrrestriai Helium —The discovery by Messrs Runge 
and Paachen of the duplicity of the bright yellow line seen Tn 
the spectrum of the gas obtained from cleveite, and of its apparent 
non-coincidence with the solar 1), line, as announced in Naturk 
of June 6, has naturally led to the re-observation of the solar 
line. 

Mr Lockyer informs us that on June 14, observing in the 
fourth order spectrum of a grating having 14,438 lines to the 
inch, he found the Da line in the chromosphere to have a con 
sidetable breadth with rather uncertain indications of doubling, 
while in the spectrum of a prominence the line was much better 
defined, and was distinctly double, the less refrangible component 
befog the fainter, as fo the case of the gas from cleveite 
Writing under date June 15 (A# 33°*)> Prof G E. 

Hale gives a preliminary account of the observation* he has 
made with the powerful -spectroscope of the Kenwood Obser 
votary To eliminate the effect of the sun’s rotation in dis 
piecing the lines, observations were made of the chromosphere 
at the sun’s north and south poles. 

On June 19 and 20 the chromospheric line was found to be 
o $4 tenth metres broad, the wave length of the middle being 
determined as 5873*024. In the spectrum of each of two 
prominences observed on June 20 and ai, an inconspicuous 
bright Ike eras detected on the less refrangible tide of D,, both 
link befog narrow and sharp, and the distance between them 
being o 357 tenth metres. The absence of metallic lines, other 
then H awl K, indicated that the feinter line was probably not' 
4 m to the incidental proximity to R, of a feint metallic line. 
Further observation* on June 24 showed 1 that the broad line in 1 
the chromosphere was also divisible into two parts, and it 
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became evident that the wave length of the D, line d ete rmi n ed 
on June 19 and to, as well as that determined by Rowland, 
must be affected by an error on account of the presenoe of the 
feint line on the less refrangible side. So for, l“rof Hale has 
not succeeded fo obtaining a measure of the wave length of the 
more refrangible and brighter of the solar D* lines, considered as 
a separate lue. 

The results so far obtained may be stated as follows — 

X of solar D| line (Rowland) . 5875*983 

.(Hale) $875*9*4 

„ brightest component of terrestrial line 
(Runge and Paschen) 5875 883 

Distance apart of components of terrestrial line 

(Runge and Paschen) o 333 

Distance apart of components of solar D, (Hale) o 357 
The wave length of the brighter component of the solar D* 
line remains to be determined before the question of the Identity 
of the solar and terrestrial gas can be regarded as completely set 
at rest. 

The announcement that the yellow line of the gas from clev eite 
was double, also led Dr Huggins to observe the chromospheric 
line In his first attempts he foiled to see the line double 
(Cktmual Ntms, No 185s), but he now states that he clearly 
saw the line to be double on July to, n, and 13, the less 
refrangible line being the fainter, and the distance apart of the 
lines being about the some as that of the lines in the cleveite gas 
according to Range and Taschen (Art Nark 3303) 

It is worth recalling that Belopolsky observed the solar D* line 
to he double in May 1894, and ascribed the appearance to the 
superposition of a telluric line upon the bright hne Prof Hale’s 
observations demonstrate very clearly that Belopolsky’s explana 
tion cannot possibly account for the doubling of the line as 
observed by him 

Ephbmeris you Barnard’s Combi, 1884 II —The follow 
ing search ephemeris for the return of this comet is due to 
Dr Berbench (Ait Hack 3301)1— 


Aug 2 2 23 9 


i n 


Dec! 


14 5° "9 
>5 3* 9 
16 9 7 


assumption that the comet win pa** tnrougn penneiion oi 
June 3. On June 30, Swift discovered a nebulous object 11 
K. A. to 0 , deef + 2* 5s', which was missing on July 4, and wa 
thought to be a possible return of the comet for which thi 


Thb August Meteors. —Shooting stars from various 
radiants appear during the month of August, but the most 
important shower is that of the Perselds. These are viable for 
a considerable period, with a maximum on August 10. Accord 
ing to Mr Denning, the radiant point exhibits an easier!) 
motion among the stars; on the 10th It is situated in R.A 45 , 
deck 57° N , on August 2 it is in R. A. 36’, decl 55*, and on 
August 16 m R.A. J3*. decl + 58* The denaty of the 
shower vanes but little from year to year, the number of meteor* 
seen by one observer on the morning of August 11 befog from 
sixty to eighty Unfortunately the moon rises about nine 
o’clock on the 10th, so that thw year only the brighter meteors 
will be visible 


THE SUN'S PLACE IN NATURE 1 
I\ 

T N most of the earlier attempts which were made to explain the 
1 origin of new stars, the leading idea was that of a single body 
being suddenly disturbed in some way, with the possible result 
that the heat of its interior became manifested at the surface 
Thus Z&lner, fo 1865, suggested that the phenomena might be 
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produced by the bursting of the crust which hod just formed on 
the surface of a star approaching extinction Again, in con 
nection with the new star in Corona, I pointed out m 1866 that 
all that seemed necessary to get such an outburst in our own sun 
was to increase the power of his c o nvection currents which we 
know to be ever at work Dr Huggins at that time believed 
that the appearances were due to gaseous eruptions in a single 
body, and that “ possibly chemical actions between the erupted 
gsses and the outer atmosphere of the star may have contributed 
to ita sudden and transient splendour ” 

Though /diner s theory was farther advocated by Vogel and 
Lohse in 1877, the idea that such outbursts can be produced in a 
single body, without external influence, is now almost universally 
abandoned 

The alternative hypotheses mostly have to do with the possible 
action between, two bodies—an idea first suggested by Newton— 
and, as I have already pointed out, the evidence that two bodies 
were engaged in the case of Nova Auriga:, at least, is conclusive 
Fven Dr Iluggins has found it necessary to suppose the exist 
ence of two bodies, in order to explain the phenomena observed 

in this case , and Dr Vogel, who made t-—*- 1 ' 

observations during the appearance of this 

distinctly that we can no longer regard_ r __ 

single body as sufficient in my explanation of the occurrence 
Notwithstanding the general agreement as to the presence of 
at least two liodics m the outburst of Nova Auriga, there re 
main considerable differences of opinion as to the nature of the 
separate todies and of the kind of interaction between them 
One explanation which has been suggested ascribes the 
luminous effects to the development ofheatdue to the passage of 
a dark body through a gaseous mass, somewhat after the manner 
in which meteoric stones produce the appearances, of shooting 
stars m passing through our atmosphere This kind of action 
was first suggested by Mr Monck m 1885 hut the possibilities of 
such actions have been recently more fully discussed by Prof 
Seeliger He points out that the photographic investigations of 
Dr Max Wolf and others leave but little doubt that space ix 
filled with more or lexs extensive aggregations of thinly scattered 
matter, which may be called cosmlnd clouds, therel y accepting 
my view of a “meteontic plenum 

If a heavenly body in rapid motion becomes involved in one of 
these cosmical clouds its surface will become heated, and the 
vapourised products will be partly detached and assume 
velocity of the cloud , the fluctuations of brilliancy of a new 
on this hypothesis are produced by the varying density of the 
cosmic cloud through which the body is passing 

Thu hypothesis of Prof Seeliger s has been strongly com 
bated by Dr Vogel 

Another explanation depending upon the action of gases has 
been suggested by Dr Huggins 

“The phenomena of the new star scarcely permit us to 
suppose even a partial collision though if the bodies were very 
diffuse, or the approach close enough there may have been 
possibly some mutual interpenetration and mingling of the rarer 
gases near their boundaries 

The idea that the phenomena might be produced by the cloae 
approach of two bodies, and the consequent disturbances due 
to tidal action, was first started by Klinkerfaes it has been 
recently strongly advocated by Dr Huggins, though I fail to see 
bow it fits in with his previous explanation 
The tidal theory differs from Zollner’s only in ascribing the 
eruptions to the disturbances produced by tidal action when two 
bodies approach each other To employ the words used by Dr 
Huggins, the tidal action gives rue to “ enormous eruptions of 
the notter matter from wMan, immensely greater, but similar in 
kind, to solar erupt asm.' Thu explanation, however, has met 
with much oppontloNbn physical grounds 
Thus, Prof Seeliger writes 

“The static theory of the tides, which u used throughout, 
u quite incapable of giving a correct repre se ntation of the deform 
atxxu which are doubtkaa produced by the cloae passage of the 
two bodies, for with very eccentric orbrts (which it u necessary 
to assume an other grounds), the continually vaiying actum 
would last for so short a time that one could scarcely expect to 
derive a trustworthy conclusion in regard to the actual cucum 
stance* frqfarrcooAieraUon baaed 00 the forms which the bodies 
could assoMBl equilibrium ” 

Anm, Vogel objects that 

“Senxibl* tidal notion cannot he assumed to last for any con 
uderatde timer u on account of the great relative velocity of the 
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bodies, they would separate at the rate of forty six million* of 
mUet per uy * 

These, however, are not the only objections which may be 
raised to the idea ’that we have to do with phenomena of 
the nature of solar prominences, whether produced by tidal 
action m the case of two bodies, or by a bunting of the crust 
which u forming in the case of a star approaching the end of 
its career as a luminous body In the first place, there is no 
reason to suppose that theprommences in our own son are pro 
duced by tidal action The fact that manv of the lines seen in 
the spectrum of Nova Aungse during its first appearance were 
coincident with lines seen in the solar chromosphere, appears, 
at first sight, to support the idea, but, since the spectra of nebuke 
also show chromospheric lines, the same argument might also be 

imapne that very many will be prepared to believe that 
tea, for if they are, they must he prominences 

Mr Maunder and others have pointed out that if the 
phenomena be due to the formation of solar prommtnces, the 
bnght lines should be displaced to the more refrangible sides of 
their normal places, for the reason that only those prominences 
on the side of the star presented to us would be able to produce 
viable bright lints, and such prominences would necessarily 
have their chief movement in a direction towards the earth We 
have seen h meter that in Nova Aunge, the actual displace 
ment of the bright lines was just the reverse 

Again the fact that Novi Aurigte ended by becoming t 
nebula is difficult to reconcile with the idea that m its earliest 
stages its luminosity was produced by outburst* of the nature of 
solar prominences Nothing seems more remote than the 
possibility 1 f prominences cooling down and becoming nebuke 
To have so colled solar prominences there must be a sun 
to produce them, and that must remain when the outburst of 
prominences has teased, in this case the last stage of the 
spectrum of the new star should have resembled that of the sun 
The fact that it did not indicates how worthless is the prominence 
suggestion in the light of modem knowledge 

Another very important objection to the solar prominence 
theory is this If new stars are real stars capable of exhibiting 
prominence phenomena, then we have real stars ending as 
nebula: and thus clashing with the idea now accepted even by 
Dr Huggins that nebula are “early evolutionary forms of 
heavenlyhodies Further, if new stars be real stars, we should 
have to believe that the last expiring atmospheres of stars consist 
of hydrogen and unknown gases .but if we take the evidence 
afforded by the stars themselves, we find that instead < f their 
last atmosphere c resisting f hydrogen it indicates carbon or 
carbon compounds 

It is evident therefore, that at present there is no agreement 
among authorities as to which of the special theories I have 
brought to your n lice is to hold the field, each special hypo 
thesis having got no further than a damaging criticism from the 
authors of the others 

The remaining general hypothesis we have to consider is 
that advanced by myself We have everywhere in space, as is 
now being revealed to us, especially by the photographs of 
Barnard, Max Wolf, and others, meteontic aggregations, swarms, 
and streams, the constituents of which are, comparatively 
speaking, at rest, or are all moving one way, if they arc moving 
at all, and undisturbed, because they are not being intersected 
by other streams or swarms at any one tune But supposing 
any of these bxhes cross each other, as unfortunately 
sometimes excursion trams cross each other, then there 
is a very considerable difference m the phenomena, there are 
collisions, and the collisions produce increased light, and we 
think that a new star is bed* born Nothing of the kind 
No new star is being born , there is simply a disturbance m a 
certain port of space, and when the disturbance cools down we 
shall find that that part of space is still absolutely in the same 
order In the case of Nova Aungse, and m the case of Nova 
Cygm after the war was over, nebuke have been found to lie in 
the precise positions occuprod by the new stars, and the only 
thing that one has to say about it is that the nebuke were there 
before, but that in consequence of our incomplete survey of the 
heavens they had not been observed 

After the new photographic chart of the heavens has been 
made, in future tunes, it will be found that all new star* are not 
really newjbnt the lighting op of something which existed there 
already The argument for this theory, you will understand, 1* 
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Dimply thu Suppose I light a match, the (mailer the match 
the sooner will it go out, and similarly the huger a fire the 
longer will it last So if yea are deahng m space with those 
lUmninatioiis which duappear in hours, days, or weeks, you 
cannot be dealing with any large mass , therefore the collisions 
in question cannot be between large masses of matter, but it 
must be a question of collisions amongst the smallest particles 
of matter we can conceive 

It is interesting to consider one of the posafasltttes which may 
explain why small nebulae may be overlooked m telescopic 
observations In the so called achromatic telescope, all the rays 
of light are not brought to quite the same focus, so that when 
ordinary stellar observations are being made, the focus is ad 
justed for yellow rays which are most luminous to the eye Now 
the greater part of the visual light of a planetary nebula u con 
fined to a single line of the spectrum in the green, so that the 
focus which is best adapted for observations of stars u not 
suitable for the observation of a small nebula, the nebula being 
out of focus, and its feeble light thus reduced by the diffusion 
of the image This difference is much more marked in large 
than small telescopes, and Prof Campbell has pointed out that a 
small nebula like Nova Amnge will in general appear relatively 
hnghter in a small telescope than a large one 
I will next go into some details touching the phenomena of the 
Nov* in relation to the hypothesis 

first let us see the crucial phenomena we have to explain 
We have (l) the sudden bursting out of light and accompanying 
spectra, (a) the indication of the existence of two bodies revealed 
by the spectra, (3) the variations and dimming of the light and 
accompanying spectral changes , and (4) the final stage giving us 
the Spectrum of a nebula 

Since the new era of spectroscopic work has begun, Nova 
Aung-e and No\a Nomire have proved to us that the sudden 

-atiou was, to say the least, associated with two bodies 

it these were in different stages of condensate >n On the 
itic hypothesis it was shown that the main differences 
between bodies giving bright and dark line spectra is one oi con 
den&ation only a sparse swarm gives us bright Imes because the 
number of meteorites in unit volume is small and the interspaces 
are great, a more condensed swarm gives us dark lines because 
the number of meteorites in unit volume u greater, and the 
atmospheres of cooler vapour round each meteorite in collision 
begins to tell because the interspaces are reduced I am the 
more justified m insisting upon the importance of this view 
that two bodies in different stages of condensation are involved 
because years after n was formulated Dr Huggins apparently 
arrived at it independently— at all events he makes no reference 
to my pnor announcements when he brings it forward as an 
explanation of the phenomena 

The following quotations will show how this matter stands — 
“ If we assume a brightening of the meteor swarm due to 
cuUiMoos as the cause of the so called new stars, we have good 
grounda for supposing that in these bodies the phenomena should 
be mixed, for the reason that we should have In one part of the 
swarm a number of collisions probably of close meteorites, while 
among the outliers the collisions would be few We shall, in 
feet, have in one part the conditions represented in Class Ilia, 
and in the other such a condition as wc get in ■» Cassiopeia; ’ 1 
“ The discussion of the observations which have been made 
of the changes that take place in the spectra of new stan, has 
already shown that the sequence of phenomena is strikingly 
similar to that which occurs in comctary spectra after perihelion 
passage In general, however, there will be a difference 
namely, that in comets there is usually only one swarm to be 
considered, whereas in new stars, there are two, which may or 
may not be equally dense. In new sure, we have accordingly the 
ntegration of two spectra, and the spectrum we see will depend 
upon the densities and relative velocities of the two swarms ’ 9 
"The spectrum of Nova Auriga would suggest that a dense 
swarm is moving towards the earth with a great velocity, and 
pasting through a sparser swarm, which IS receding " * 

“The circumstance that the receding body emitted bright 
hues, while the one approaching ns gave a continuous spectrum 
with broad absorption lmes similar to a white star, may, per 
hapa, be accounted for by the two bodies being in Afferent 
evolutionary stages, and consequently differing in ddftisenesaand 
temperature.” * 

1 November 18*7 tockyar Pru BS.vd xlHt p. 147 

: EE 

* May tt, iSys Dr Hoggins Pr*c R 8 sol U p. 494, 
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Now tiro sheets or streams of meteorites interpenetrating and 
thus causing collisions will produce luminosities which win m 
dicate the condensation of each, and the spectra of the two 
Novae we are considering thus indicate that the colliding swarms 
were of different degrees of condenssucm, and the variations of 
light observed indicate several such encounters between less 
dense swarms after the most dense one had somewhat cooled 
down The final stage was arrived at and the pure nebula 
spectrum produced when the most condensed swarm had ceased 
to mdicate any disturbance after all the others had returned to 
their pristine quiet and invisibility 
It 11 important to insist upon the feet that the nebula are now 
almost generally conceded to represent “early evolutionary 
forms ” We have then from the first appearance of a Nova to 
the last a "backwardation ’ in the phenomena ending in an 
“ early evolutionary form Increase of temperature is accom 
pan led by spectral changes in a certain order, if the temperature 
is reduced the changes occur in reverse order, until finally we 
reach the " early evolutionary form, which cannot be a mass of 
gas because its temperature is lower than that of the sun which 
■t is potentially, ana it must contain all the substances eventually 
to appear in the atmosphere of the sun 
On the hypothesis then, we imagine a nebula in the position 
occupied by Nova Auriga, not chronicled for the reason stated 
1 his nebula is approaching us It was disturbed by a much 
sparser stream leaving us the relative velocity being over 500 
miles a second During the time of impact, the disturbances 
produced in the two swarms gave n»e to bright line spectra in 
the sparse swarm, and to dark line spectra in the more condensed 
one The spectrum of the sparse swarm disappe us the spectrum 
of the dense swarm ehanges gradually from dark to bright lines, 
and ultimately it puts on the original nebula spectrum It is 
still there, and still approaching us 

We have next to consider the objections which have been 
urged against this hypothesis They are of a most trivial nature 
An objection made by Vogel is that it is improbable that the 
velocities eould have been so great after collisions The reply is 
easy The liLht was j reduced by the disturbed members of the 
two swarms which escaped end on collision On the meteontic 
hypothesis we can escape from the difficulties produced by the 
old idea of eollisic ns tn bUc Such objectors would urge that the 
velocity of a comet as a whole would be retarded by passing 
through the sun s corona but we have instances to the contrary 
Another objection has been raised by Dr V x,cl because m 
relation to the Nova I dul n l restate all I tad previously 
written concerning the origin of the cause of bright and dark 
line spectra m stars It has lieen difficult for him to understand 
how one (temporary) star should have bright lines irt its spectrum, 
and another (temporary) star should have dark lines AH I can 
say is that upon such objectors lies the onus of producing a more 
ample (and yet sufficient) explanation than that I have suggested 1 
J Norman Lkk.Mvr 
( To be (oniimud ) 

TIIF INTERNATIONAL CFOoRAPIIICAI 
CONGRESS 

'"THE International Geographical Congress, now a recognised 
institution, has this year met for the first tune on British 
ground Originating in a festival organised to celebrate the 
inauguration of statues of Mercator and OrteUus at Antwerp and 
Rupelmond, the first Congress was held at Antwerp in August 
I It has been stated that the rnsteonuc hypothesis has received a fatal 
btow^ffom tbs observations of the Nova {Attrtnomy mnd Attrtflnut*, 
1 80a, p 509k Capable and unprejudiced persons I think will not be of ihts 
opinion I append a quotation from an article by Prof Campbell which has 
•'•’•wed since the lectures were delivered 

U bearing upon any possible theory of Nova Anngm perhaps it will 
• out of place to say here what 1 said last winter m another journal 


jl be Harvard College ObeervaTory has sb 


-of place to soy be 

Pub A8P vf jt r»flt_■■_■■ 

both Nova Aurigm amTNova Normal at discovery possessed substantially 
identical spectra of bright and dark boas similarly and equally displaced 
Both ifimlmshed tn brightness and both ssslimed the nebular type of 
spectrum The new star of 1876 in Cyan us probably had nearly an identical 
history passing from a bright star with a spectrum of bright and dark lutes, 
to a fSunt object wfth a spectrum consulting of one bright line (undoubtedly 
the nebular turn A joro or the two nebular nne* A note and A 4900 core broody 
We may say that only five new sun have been discovered since the 
sgp h ca tlo o of the spec trosco pe to astronomical lavasttgation* and that three 
of them have bed subetandalty identical ape ct toecoptc histones Thu is a 
*~’ J - *—• We cannot say what the flask significance of tbm fact is 
iver it very dear dm tfarsaf theories propounded by 
—" — account for the phenom e na observed in Nova 
'give way to the more grarm/ theories (frfnw 


One result however u 
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1871, under the name of the 
phiques, tfoemographtques, et 
influence of the revival of « 


1 Congrts des Sciences a 


nee* gdogra 

. , „ , _ 1 under the 

influence of the revival of geographical learning subsequent to 
the Franco German War, it has met from time to time at different 
centra, gaining strength and vitality 00 each occasion The 
second Congress assembled at Pans in 1875 , the thud at Y etuce 
in 1881, the fourth at Pans in connection with the Great 
Fxhibmon of 1889, and the fifth at Berne in 1891 In each case 
the representative Geographical Society of the country concerned 
was responsible for the organisation and arrangement of the 
meeting, and at Berne it was definitely resolved that in future the 
Congress should be constituted at intervals of not less than three, 
nor more than five years, the resolution taking practical shape 
■n the acceptance by the Royal Geographical Society of the 
responsibilities of a meeting in London in 1895 A proposal, 
emanating from the Berne Geographical Society, to the effect 
that the chief officials of each Congress shall retain office until 
the meeting of the next, is to be submitted this year, and its 
acceptance would mark a further step towards the establishment 
of a great permanent organisation for the systematic study and 
exploration of the globe 

The sixth Congress differs from its predecessors in a charac 
tenstically British fashion inasmuch as it is practically a private 
enterprise , no State or municipal aid being fc rthcommg, as on 
previous occasions Nevertheless the Royil Geographical 
Society aided by grants from a few of the City companies and 
by private generosity has been able fully to cjpe with the de 
mands made on its resources by the immense influx of geo 
graphers from all parts of the world Accommodation has been 
found in the Imperial Institute which affords ample room for 
private and public business meetings, for exhibitions and for all 
manner of social functions, as well as opportunity for that pn 
sate intercourse which goes so far to enhance the value of such 
meetings The Congress is under the patronage of the Queen 
and the Pnnce of Wales, and the honorary presidency of the 
Ring of the Belgians, the Duke of Connaught, the Duke of 
\ ork the Crown Pnnce of Denmark, and the t rand Duke 
Nicolas Michailovich The President is, according to the custom 
of the Congress, the President of the Geographical Society 
under whose auspices it meets in this case the President of the 
Royal Geographical Society, Mr Clements K Markham C B , 
F R S A large number of eminent public men and geographers 
have accepted the position of honoraiy vice presidents 

The work of organisation has been earned out hy a number of 
committees, under the chairmanship of Major L Darwin K I 
the general secretaryship is in the hands of Mr J Scott Keltic 
and Dr H R Mill, and the exhibition is under the direction of 
Mr E G Ravenatein Mr John Coles, and Mr John Thomson 

In devising the general arrangements, it hxs hitherto been 
the practice to abstain from formulating any rigorous rules and 
to leave the managing Society a pretty free hand In soi 
cases, notably at Venice, the Congress was somewhat ovi 
whelmed by the exhibition of geographical obiects while 
othen undue subdivision into sections has tended to defeat a 
of the most praiseworthy objects of the meeting Profiting by 
the experience obtained, the Royal Geographical Society has 
kept the range of the exhibition within comparatively narrow 
limits The Geographical Societies of Pans, Berlin, and St 
Petersburg, and various Government departments and private 
individuals in all puts of the globe have sent representative 
exhibits of recent work, and the collections have been in many 
case* arranged entirely by the exhibitors. Another department 
1* devoted to paintings and photographs of geographical interest, 
including, amongst other things, a senes of historical portraits 
of eminent travellers, cartographers, and geographical writers, 
many valuable sketches and photographs contnbutcd by explorers, 
and lantern slides and diagrams adapted to the purposes of 
geographical education A third section, due to Mr E G 
Ravcnstsin, consists of a loan exhibition, intended to illustrate 
the development of cartography from the time of Ptolemy to the 
end of the eighteenth century Mr Ravenatein is to be con 
gratulated on the achievement of a remarkable success, for 
white no important stage of progress is unrepresented, those 
illustrated by Sac similes only are wonderfully few The collec 
tioa includes many priceless examples, such as the Le 
da Vinci ma^s bctonpiy to the fj neen, the “ Henry II 


_ _ 7 Crawford and Balcarres, the MoJkneux 

globe from the library of the Middle Temple, the Agas map of 
London from the Guildhall, the manuscripts of the early Indian 
surveys byRttchu sad Rennet, Topping, Macluer, and Mackenzie, 
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from the India Office, and extensive contributions from the 
libraries at Lambeth Pakce, the Admiralty, the Ordnance 
Survey, various Geographical Societies, and the private coBec 
Ion* of Mr h W Silver, Mr H Yates Thompson, Mr E A 
Petherick, and many others It is to be noted that the cata 
logtte of this exhibition, with its appended list of maps, potto 
1 ru, and atlases in the British Museum, forms an excellent bsbUo 
nphtcal outline of the subject 

A similar collection, though on a mice manly smaller scale, has 
sen made by Mr John Coles, in the department of surveying 
id meteorological instruments The exhibits of the Hydro 
wnhic Department of the Admiralty and the Ordnance Survey 
if great historical interest We could have wished ft 


has been kept 
While no attempt 
grammes the whole range of geography 

the chief effort A —*— 1 *-*- *--**- 

which concern 


deep sea explorations, especially as their modern developments 
are so well illustrated by Prof Otto Petterason and Dr 11 R 
Mill 

A final section of the exhibition consist* of the most recent 
equipments for exploration, surveying, mapping, and teaching 
geography shown by numerous private firms 
The same leading idea, that of representing general features, 
arranging the work of the meetings 

- — t0 p temt popular pro 

—- -„--,._phy has been covered, and 

effort directed towards furthering those larger interests 
incem all geographers, rather than to the discussion of 

_lute technicalities however important m themselves 

Thus general meetings are to be devoted to Polar Exploration 
the development of Africa, t xploratum, and Cartography, and 
sectional meetings deal with Geographical Education, Photo 
graphic Surveying Physical Geography, Geodesy, Oceanography 
Geographical Orthography and Definitions, and Limnology 
1 he date of our going to press constrains us to defer a report 
of meat of the wrrk done in all these different departments until 
next week except in so far as the earlier meetings are concerned 
On briday evening (July 26) the delegates were presented to 
H R II the Duke of \ ork hy the Ambassador or Charge 
d Affaires of their respective ctuntnes The following were 
represented either by Government delegates or by delegates of 
Geographical Societies —Austria Hungary, Belgium, Denmark, 
Prance, Germany Greece, Italy, Netherlands, Norway 
Portugal Roumama Russia, Spun, Sweden, Switzerland 
Turkey United Stales, Mexico, Bran), Japan, Persia, New 
South Wilts New /ciland, Queensland, South Australia, 
Tasmania V ictoria Western Australia, Cape of Good Hope 
and the l mted Kingdom After the private reception, the 
Duke of '1 ork welcomed the whole Congress in the name of the 
Queen and the Pnnce of Wales and the President made a brief 
address of welcome on behalf of the Royal Geographical 
Society, the other British Geographical Societies, and the 
Geographers of the Grated Kingdom The Hon Chief Justice 
Daly of the New York Geographical Society, the oldest Pre 


1 schools and 


Institute where music was discoursed by Strauss orchestra 
On Saturday (July *7) the Congress assembled at 10 a m to 
hear the President's opening address, which paid a graceful 
tribute to the geographical work of the nations whose delegates 
and representatives he cordially welcomed, and gave a forecast 
of the work about to be undertaken by the Congress A vote of 
thanks was proposed by Pnnce Roland Bonaparte, and seconded 
by Prof son den Stemen At noon two sections were formed 
In Section B, which was presided over by Mr Markham, 

supported by Chief Tustice Daly and Prof yon d -- 

Prof I erasseur read a paper on geography* th a 

universities, which outlined a system of geographic* _ 

extending through primary, secondary, and higher stagei 
Seftor Torres Campos supported the views ex pre s s e d by Prof 
Leri wear, and discusswft was continued by M Lodovic 
Drapey run The importance of a university training for 
teachers of geography was urged by Dr R L- 
the second paper, and the needs of geog ra phy b 
were set forth by Mr A J llSbert 
tereafter Dr W Henkel allowed a paper on 
and history in schools, standing in Ms name, 
i as read, in order to allow time for ducitsrion 
J Mackinder advocated the establishment of 
a central school of geography- m London, in order to place 
geographical teaching Tn this ctxratry on a proper footing Mr 
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G N Hooper referred to the work done by the London 
Chamber of Commerce, end the discussion wn continued by 
Merars Phillips, Burgess, Batalb* Reis, end Yule Oldham 
The Prendent proposed that a committee, consisting of Chief 
Justice Daly (chairman), Prof Lcvasseur, Prof Le hm an n , Mr 
Mackinder, and Mr Herbertson, should be appointed to consider 
a resolution on geographical education, to be submitted to the 
Congress 

Section C, width met at the same time, concerned itself with 
photographic surveying The presidential chair was occupied 
by Prince Roland Bonaparte and General Walker jointly In a 
paper read on his behalf by M Schrader, Cokmel Laussedat 
considered the application of photography to the rapid deter 
mutation of point* in levelling, and a combined camera and theo 
dolite was exhibited M de Ddchy, in discussion, insisted that 
photography must always be merely auxiluuy to tnangulation, 
and must not in any way replace it and Mr Coles described 
his work in constructing a map of the Caucasus from photo 
graphs alone Captain E H Hills then read a paper on the 
determination of terrestrial longitudes by means of photography 
in which he described improved methods of exposing and 
measuring plates used in photographing lunar distances by 
means of which he had obtained better results than those 
obtained by Schlichter and Range An abstract of a paper 
by Prof J Thoulet, suggesting the extended application of 


The result of experiments directed to this end is to show that 
no combined hydrogen is present Gas was extracted from 
nineteen grama of broggente by heating it In a combustion tube 
to dull redness, the coralaution tube was connected with a 


Monday to leu than me small bubble The hroggente 
yielded about 7J c c of gas, a large portion of which was 
absorbed by caustic soda, leaving about « cc A second 
charge of » 3 grams gave 58 5 c c , and a thud, of 22 i grams, 
gave 66 o c c The am unt of gas evolved depends largely on 
the temperature The ev dution is rapid at first, but becomes 
very slow after three hours, and the heating was always stopped 
before all the gas which might have been extracted had come 
off The last portions as will be seen later, were extracted by 
fusion with hydrogen potassium sulphate 


Stewart s camera for producing photographs of the whole horizon 
and the proceedings closed with an informal communication hy 
M Janet on the determination of longitudes without instruments 
of precision 


(II ) The Properties of lit hum 

"PROM what has preceded, it appear* that up to now only three 
A minerals are available as sources of helium, unless, indeed, very 
large quantities of samankite and yttmtantalite are worked up 
These three orccUrveite, the uraninite investigated by Hillebrand 
and broggente And here wt wish to express our indebtedness 
to Prof Brogger for hu great kindness m placing a large stock of 
broggente at our disposal It ha* furnished a large quantity of 
the helium which we have had in opr hands. 

Although, so far as we were able to judge by throwing into a 
two prism spectroscope of Browning s the spectra of samples of 
gases obtained from the minerals previously mentioned, all the 
specimens of helium were identical still a further proof was 
desirable Owing to the small quantities of gas yielded by these 
minerals, amounting in most cases to a few c c , it was impossible 
to ascertain whether these ramplex were of the same density, 
hut the case was different with the gas from cteveite and from 
broggente In each case a sufficient quantity was obtained to 
make it possible to determine the density with fair accuracy It 
will be convenient therefore to describe the methods of extracting 
the gas and the methods determining its density 

In the communication to the Royal Society it was stated that 
the maximum density of the original gas from deveite was 3 89 
The spectroscope showed the presence of nitrogen in this sample , 
the bonds were yery brilliant at high pressure, but on reducing 
the pressure tlve yefloyr Hoe became bntlrant, and the nitrogen 
spectrum disappeared This always happens when the tube has 
platinum electrodes apjJ a strong discharge is passed for a con 
'tidereble time An attempt was made to remove the nitrogen 


there m no known method of separating helium 
It appeared uipdrtant to decide whether the gas evolved from 
there minerals a helium, or a compound of hydrogen and 
helium, for m the preliminary set of experiments the treatment 
was such that a hydride would have been decomposed either 
by^sjpaxktng wwh oxygen or by passage over copper oxide at a 

' AmrertarPier WUhaa Rasuay FR Sz pr J Kcrown Olli* snd 
^*fi^ftmera,raaiftwfcrailMCl»raiiqUS»3«tyon June so (Continued 
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Thu crude product from broggente blackened mercury, 
doubtless owing to the presence ofnydrogen sulphide 
The density of thu sample was determined, the data are 
these 

Volume of bulb 33 023 c c 

Temperature aa 9 

Pressure (corr ) 766 7 mm 

Weight o 0327 gram 

Density (Os 16) 1190 

The exceedingly small capacity of the bulb calls for some 
remark, but for no apology The object here is, not to 
determine the density with the utmost accuracy but to secure a 
guide, sufficient for our purpr se which will indicate the prob 
able molecular weight Now the hydrogen contained in such a 
bulb at o* ar d 760 mm weighs approximately o 0030 gram 
A sensitive balance hy Oertling adjusted for the special purpose, 
c Juki easily be read to o 00005 gram without resorting to the 
the reading if oscillation* of the pointer and this gives an 
stcuracy of 5 parts in 300, or I 7 per cent Hence the density 
of hydrogen, tnus determined, might vary between o 983 and 
I 017 It is evident that such on approximation is quite 
sufficient for our present purpose The total volume of this 
gas was 124 5 c c A solution of soda was introduced by 
means of a pipette and after all absorption had ceased, 
the residue measured 78 o c c The density was again 
determined 

Volume of bulb . 33 0*3 c c 

Temperature at 6* 

Pressure (corr ) 765 4 mm 

Weight o 0058 gram 

Density (0= 16) 2105 

This nu was now left m contact with palladium sponge for a 
night The sponge was made by reducing the chloride in a 
current of hydrogen, at a dull red heat As it was some 
what porous, it was hammered on a steel anvil before intro 
ducing it into the gas which, of course, was confined over 
mercury The contraction amounted to abont l/30th The 
density was again taken 

Volume of bulb 33 023 c c. 

Temperature 19 a * 

Pressure (corr ) 760 a mm 

Weight o 00630 gram 

Density (0**i6) . 2284 

Thu gas had undergone no treatment which was of a kind to 
remove combined hydrogen, unless, indeed—a very improbable 
assumption—it be supposed that the Compound should be 
decomposed by contact with metallic palladium The gas was 
therefore placed m contact with- copper oxide, which had 
previously been heated to redness m a vacuum, and a tube filled 
with phosphoric anhydride are* so interposed as to absorb any 
water produced The sain in weight of thu tube was 00016 
gram, indicating the oxidation of about 2 c c of hydrogen In 


if hydrogen In 
r after treatment 


le density was again determined 
Volume of bulb 
Temperature 
Pressure (corr ) 

Weight 

Density (O = 16) 
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We gne thus minutel) all the determination of density of 
si ch sample*, because, although they refer to an imperfectly 
1 untied sample, yet they *how that the density is ttry low, and 
they trace, moreover the gradual change as one ingredient 
after another is removed 

The bmggente which had been heated in a vacuum was next 
fused in successive portions with h ydrogen potassium sulphate 
A large quantity of gas was evolved, coaming of sulphur dioxide, 
carbon dioxide, nitrogen and helium The sulphur dioxide was 
removed with chromic mixture, and the carbon dioxide with 
caustic soda, the yield was 45 c c The density was then 
determined 

Volume of bulb 33 023 t c 

16 18 


756 7 mtu 
00056 gram 


Temperature 
Pressure (corr ) 
Weight 

Density (O-16) 


753 3 mm 
o 01035 gram 
3 748 

No alteration in v< lume occurred on passing the gas for 
several hours over red hot copper oxide Hence no hydrogen 
was present in the free state , and if combined passage over 
copper oxide does not decompose the hydride, as was seen 
before when the water produced was weighed It may be 
remarked that every known hydride would yield its hydrogen 
on such treatment 

This sample of gas was next circulated over red hot magnesium 
for several hours It is hardly necessary to state that the mag 
ncsium was first, heated to redness in a vacuum so as to remove 
hydrogen In case any should escape removal, however, a red 
hot tube of copper oxide formed port of the circuit as well as 
a tube filled with phosphoric anhydride Some caustic soda 
solution wn> present in the reservoir above the mercury, which 
would have absorbed the products of combustion of any hydro 
carbon present The density of this gas wascalculated from the 
data appended 


Volume cf lull 
Temperature 
I ressurc (eorr ) 
Weight 

Density (O = 16) 


3 ] 033 c c 

7'slSU 

o 00845 gram 
3 °37 


On examining the magnesium tube, after it had cooled, it 
found that on moistening it ammonia was evolved The gas 
was, therefore, again circulated over magnesium at a somewhat 
higher temperature, so high, inde 


he gas n 
On put 


the tubes, an accident _______ 

the weighing bulb had to lie filled at a somewhat reduced pressure 
The density is given below 

V olume of bulb 31 oat c c 

Temperature 18 yy 

Pressure (corr ) 615 8 mm 

Weight o 0049 gram 

Density (O a 16) a 187 


Again on moistening the broken n 


1 tube, 


red litmus paper blue 

A further experiment was made with broczcnte 30 8 grams 
were heated in a vacuum and the gaa was collected over mercury, 
on to the surface of which a few c c of caustic soda solution 
were introduced, The yield of gas was 65 c c It was circulated 
over copper oxide to remove hydrogen, and its density wss then 
determined 


\ olume of bulb 


Volume of bulb 
Temperature 
Pressure (corr ) 

Weight 
Density 

The copper oxide tube was omitted during this circulation; 
hence the density was low, a 044 The spectrum of this gas 
showed hydrogen lines and feeble nitrogen bends. A second 
determination of density, w which the bulb war fMhly filled, 
gave, at the same pressure and at a temperature differing by 
only I ° from the previous one, an identic*! weight Portlier 
circulation for a whole day over red hot magnesium, raised to 
the highest temperature which the tube could stand, gave a 
specimen from wrnch hydrogen and nitrogen were absent, at 
least, the barest trace was viable w a vacuum tnbe filled at a 
fiurly high pressure , and care was taken to interpose a red hot 
copper oxide tube, and, as usual, a tube containing phosphorus 
pentoxide The effect of this circulation was to raise the 
density 

Volume of bulb 33 023 c c 

Temperature 17 1 

Pressure (corr ) 763 3 mm 

Weight o 0060 gram 

Density (O - 16) 3 153 

It is of interest to note that this sample, procured by heating 
broggente in a vacuum has a density practically identical with 
that of gas obtained by fusing broggente with hydrogen potus 
slum sulphate that sample had density 2 187 

We next pr iceedcd to extract the gas from 6 96 grams of 
Swedish cliveite When heated in a vacuum, the gas was rapidly 
evolved at first, more quickly than from bmggente About 
60 c c were ill timed and, after treatment with soda, the residue 
occupied 36 3 c r As this was not sufficient for our purpose, 
and as we had already by density and spectrum proved the 
identity of gas evolved from broggente on heating, and on fusion 
with acid sulphate the remaining clevcite was mixed with about 
five times its weight of fused and dried hydrogen potassium 
sulphate, placed in a tube, and heated in a vacuum A further 
quantity of gss was evolved, which was at once treated with 
caustic soda solution Both quantities of gas were mixed This 
sample was then circulated over copper oxide for several hours, 
and the density was then determined with ihi following result 

33 °*3 c c 
19 43 
763 a mm 
o 0061 gram 
2 305 

The spectrum of this gas showed the merest tract of nitrogen, 
but no hydrogen The density, it will be seen, is practically 
coincident with that of the gits from broggente It is note 
worthy that the gas from cleveitc contains no nitrogen We 
are absolutely certain that the presence of nitrogen in the gas 
from broggente is not to be explained by leakage of air, for 
the tightness of the apparatus was frequently tested during each 
operation 

We have therefore throe determination* of density, and the 
mean may be taken a* approximately correct to within ov 5 
They are 

Gas from broggente by beating . . 3 152 

Gas from broggente with IIKS0 4 3 187 

Gas from cl&veile ..3 305 


33<»3c 
19 70* 
70 7 tr 


The density of this « 
previous sample, 2 606, c 
been purified ‘— •— J — 
very not mar.-,- 

certain that for many hours the _ ... ..... 

magnesium vapour, for the magnesium had been completely 
volatilised put of die hot port of the combustion tube, and had 
condensed at tip cool end Again, the product, when moistened 
showed the reactions of am moni a, proving that nitrogen had been 
removed The density of this sample eras next taken 
NO. 1344, VOL. 52 ] 


Mum 


«. 3 l8l 


All these samples of gas were now mixed and passed through 
the usual absorbents for nitrogen and for hydrogen, namely 
magnesium, copper oxide, soda lime, and phosphoric anby 

dnae The density of this sample was then d '- J ~“- 

the larger bulb The ei * 


than o 3 per cent, and Is probably 
tap. Of course, the punty of the gk» would affect the result 
The data are as follows 


Volume of bulb 
Temperature 
Pressure (corr) 
Weight 

Density (O *> 16) 


163 843 c 
17 07* 

7649mm 


2 2t8 
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Tkt mcv length if sound mi determined with thu mm pie of 
ai in • tube i metre in length and 9 mm internal diameter 
the vibrating rod war 580 mm long We found it exceedingly 
difficult to procure a tube in which really good round warn 
could be shown with helium, indeed, we were on several 
occasions nearly despairing of gaming our object But at last 
perfect waves, easily read and easily counted, were produced, 
and measurement* wen. taken with the following results 


length 6 98 6 976 983 1000 986 979 mm 

Mean of all, 98 8 mm at 18 9° 

In air a similar senes gyve the numbers 

Senes 1 II 111 IV V 

Half wave length 36 00 36 03 36 11 35 89 36 16 
Mean 36 04 mm at 30 t* 

The ratio of the specific heat at c instant volume to that at 
constant pressure for air t* 1 408 , that for helium is— 

(36<*>M*Z^«|2)JL«4 479 (98 8)Sx22i8 I4o8 , 6 3 j 

Thu. sample of gas was again circulated over very hot magne 
sium and copper oxide for seven hours, the magnesium had no 
smell of ammonia when breathed on nor did it turn red litmus 
paper blue untd after long standing The magnesium was 
mostly volatilised out of the hot part of the tube 
The density of this sample of gas was determined 
Volume of bulb 163 843 c c 


Temperature 
Pressure (corr ) 

Weight 

Density 

le wave length of sound « 
iforc The figures are 


evolved But the utttinpt was iniulesJt, no gas w is absorbed 
When all the gas in the tubes had been pumped tut, after they 
were cold, heating failed to cause the evolution of more gas 

A further experiment was made, in which metallic uranium 
was heated to bright redness with a blow pipe in contact with a 
mixture of helium and oxygen, the latter gas being greatly in 
excess But, curiously the oxidation of the uranium was very 
slow, and all the helium was recovered, none having been 
absorbed The eonditi ms have yet to be discovered under 
whteh hebum ran lie ma It to combine with oxides of uranium 
so as to reproduce the natural product 

Ike Solubility of Helium 

Ilelium is very sparingly soluble In water V determination 
made by the mtthod previously descnlied fix argon {Phil 
Traeis A, 1895 37) rave 00073 « «* coefhcient at 18 3° 
The tube contained 16a 3 arbitrary divisions f which a6 o 
were occupied by helium and 136 3 by water After shaking, 
the volume of the helium was reduced to as o divisions, and 
that of the water was increased to 137 3 \s 137 3 absorb 
no, 1 volume of water absorbs 00073 volume The whole 
apparatus was jacketed with running water during this expert 
nient 

This is the lowest si lubihty hitherto reci ided Generally 
speaking the solubility of a gas is related to the temperature at 
which it condenses to a hqmd, and the sparing solubility of 
helium points to its hsv ng a very low boiling point Prof 
Olszewski has kindly undertaken to make experiments on the 
temperature of liquefaction of helium, and it will be interesting 
to find whether its boiling point does n >t lit below or, at least, 
as low as that of hydrogen , for their molecular weights are not 
very different and helium is a monatomic gas a ce ndition which 


o 0378 gram 
a i33 

re determined in the same tube 


Mean of all, lot $ mm 

The ratio of the specific heats of helium calculated from 
these numbers as before, is 1 653 a sufficiently close approxima 
lion to the theoretical number t 66 In the case of argon the 
purest specimen obtained rave for the ratio 1 659, and as 
remarked (in the Philosophical Transactions, 1895, 53) not 
much dependence can be placed on the accuracy of the last 
figure 

The result of these experiments goes to prove that the density 
of the gas named helium is not leu than 3 13, and that it has 
the same chum to be considered a monatomic gas as mercury 
gas 1 or if it u a mixture, it must be a mixture of monatomic 

gases. 

As hydrogen was often evolved along with helium from 
minerals, it occurred to us that if a definite ratio could be found 
between the helium and the hydrogen evolved by the action of 
acid, some idea might be gained at to the valency of helium It 

would be as if, for example, hydrogen and chlorine were evolved 
separately from salt by sulphuric acid, instead of in combination 
by measuring each, the deduction could be drawn that chlorine 
was univalent Experiments made to thu end showed, however, 
that from some minerals no hydrogen is evolved Gas, front x 
sample of uranuute tent by Dr H illc brand, contained no trace 
of hydrogen It is, of couii£ possible, and, indeed, not unlikely, 
that all hydrogen is absorbed in reducing the uranic oxide to 
ursoous oxide The problem then becomes a complicated one, 
but we hope to solve it by future experiments 

As yet but few experiments have been made with the object of 
Inducing helium to enter into combination Like argon, it u not 
attacked by o xygen in presence of caustic soda under the action 
of die electric d&charge, indeed, this forms a good method of 
removing all impurities other than argon Again, like argon 
it b not affected by red hot magnesium, and it u not oxidised by 
copper oxide at a rod heat. 

As helmm is evolved from cllveite and similar minerals at a 
rod heat, an attempt was made to reabsorb it by heating the 
pow d ere d mineral to redness in contact with the gas, but not to 
so high a temperature as that which had served to cause it to be 
NO. 1344, VOL. 53] 


The Spe trum of Helium 

Mr l rookes is making an exhaustive stud} 1 f the spectrum of 
helium and will shortly publish an account of his work But, 
as some of the deductions to be drawn later depend on the lines 

bserved it is necessary here to add a few wrrds In general 
terms the spectrum has already betn described The particular 
point to which attention is necessary here is that at least two of 
the lmes in the bps drum of helium seen with a wide dispersion 
prism are coincident with two of the argon lines These occur 
in the red, and comprise ne <f each of the two pain of 
characteristic argon lines This observatit n has been frequently 
repeated, using for the purpose spectroscopes of different dis 
persivt jiower and throwing into the field both spectra at the 
same time, with on exete lingly narrow shl and we may say 
that if not absolutely identical, the lines are so near that it is not 
possible with the means at our disposal to recognise any differ 
ence in position But the relative hnUiancy is by n> means the 
same One of the argon lines, rather faint is coincident with 
the prominent red of the helium spectrum and one of the strong 
red argon lines is coincident with a hunt red line in the helium 
spectrum 

Besides these tw 1 there is a line in the orange red, which 
though perhaps not identical, yet is very disc This line is 
faint m helium but moderately strong in argi n It is much 
more easily visible with helium in the negative glow" than in 
the capillary tube 

It may also be of interest to slate that, according to Kunge’s ob 
serration, the brilliant yellow line of helium is undoubtedly a 
doublet This was frequently observed by us with a grating of 
14,000 lmes to the inch m the spectrum of tnethud older But it 
must also be noted that one of the lines u very hunt, the other, 
more refrangible, is immensely brighter The dutaMos, Judged by 
eye, appears to be about 1/50O1 part of that between the lmes D, 
and D, of sodium Accurate information on thu last point may 
be looked for from Mr Crookes, Mr, Lockyer, and from many 
others who are interested in the probable occurrence ai this 
element m the sun 1 

III General Conclusions, 

It cannot be doubted that a close analogy exists between 
argon and helium Both resist sparking with o xy ge n in 
presence of caustic soda, both are nnattacked by red hot 
magneuum ; and if we draw the usual inference from the ratio 

1 Prof Hsla and Dr Htufkii hove rtotndy observed that the solar Hns 
D»u also a doublet, (W TDa* »k 
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between their specific heats at constant volume and at constant 
pressure, both are monatomic nut Theee properties an 
doubtedly place them in the aaae chemical claw, and differentiate 
them bom ail known elements. 

Although opinion is divided on the precise significance of the 
ratio of specific heats, 1 t>6, it appears to be mom probable that 
in all cases, as in that of mercury, this ratio points to the 
monatomicityof the molecule If we asaeme this provisionally, 

it follow* that till, atomto of IuIIhm 1* u. 


it foUowa that the atomic weight of haUnm la Identical with its 
molecular weight. The molecular weight is twice the density, 
for the molecular weights of gases are compared with the atomic 
unity; hence the atomic 


for the molecular weights of gases are compiled with the atomic 
weight of hydrogen, taken as unity; hence the atomic 
weight of helium on this assumption is a 13x8*4 36 But 
again we assume, in making this calculation, that helium is a 
single dement, and not a mixture of dements. Before dis¬ 
easing this question, it appears advisable to inquire whether 
there is any evidence which would corroborate the deduction 
that it is a monatomic dement This evidence must be sought 
for in the properties of argon, for those of helium have not as 
yet been sufficiently Investigated. 

We know from countless examples among compounds of 
hydrogen and carbon that Increase in molecular weight is 
accompanied by rue of boiling point; and it may be stated as a 
proved fact that a polymende has always a higher boiling point 
than the simpler molecule of which the polymende is formed 
Among the substances germatn to this inquiry, ozone and 
oxygen may be cited , the complea molecule of ozone u shown 
by the higher temperature at which it boils. It might be con 
eluded with certainty, therefore, that A„ could it exist, should 
have a higher boiling point than A, 

Next, it Is generally the case that the boiling point of an 
element, provided it has not a complex molecule hke that of 
sulphur and phosphorus, is lower, the lower its molecular 
weight. There are the well known instances of chlorine, 
bromine, and Iodine , but if It be objected that these all belong 
to the same group, we may cite the cases of hydrogen, - 243.5“, 
nitrogen, - 194-4’ 1 and oxygen, - 183 7 ', and we may add 
chlorine, -102* If argon possessed the atomic weight 20 
and the molecular weight 40, it is probable that its toiling 
point would lie above that of chlorine, instead of, as u, actually 
the fact, at - 187°— below that of oxygen. But, it may be 
objected, the bailing point is determined, not by the molecular 
w^ght, but by the density It may be urged that the density of 
argon is 30, and that its molecules, like those of oxygen 
and nitrogen, are diatomic, in spite of the argument to the con 
trary from the ratio of specific heats. The answer to this 
objection is obvious , if this were so, its toiling point should lie 
above, and not below that of oxygen 

These considerations cannot, of course, be accepted as 
evidence, but merely as corroborative of the conclusion as 
regards the monatomicUy of argon. If they apply to argon, 
they apply with equal force to helium, and if they are 
accepted, it follows that the atomic weight of helium it. 4 26 
It is again necessary to consider the character of argon in 
attempting to answer the next question Are argon and helium 
single elements or mixtures of elements ? But before discussing 
it, let us consider another queUion How does argon happen to 
occur in the air and helium only in minerals ? Why is helium 
not present in air? A satis&ctory answer to this question is, we 
think, contained in a paper by Dr Johnstone Stoney (Ckem 
Newt, 1895, lxiu. 67) lie there shows that were hydrogen to 
be present in air (and it might be present, in spite of the oxygen 
with which it could be mixed, for a small quantity would surely 
escape combination), h would, in Virtue of the velocity of its 
own proper molecular motion, remove itself from our planet, 
and emigrate to a celestial body possessing sufficient gravitational 
attraction to hold If last Dr Stoney suggests this explanation to 
account for the abtonce of an atmosphere and of water vapour on 
the moon, and for the presence of an atmosphere of hydrogen 
on the sun It would also account for the absence of helium in 
ounatmoaphere, sad for the presence of the chromopphenc line 

Of course If Un element can form compounds, or if it u 
stab*) solids, as helium appears to be, it will, like 
bydNfm sad helium, be found 00 the earth 
'Tm InertpesS of these gases would Savour their existence in 
Ctyt Bee stage. And argon exists in the atmosphere, precisely 
because it forms no compounds, Similarly nitrogen is a con 
•tftatot of air, because in the tot place those elements with 
which it c omb i nes directly are comparatively rare, and also 
bscs h se yaefe compounds are jnaatiy decomposed by water; and 

*#0. 1344. vol. 52] 


the excess of nitrogen therefore occurs in the free state. 
Similarly, the occurrence of free oxygen is dae to foe fact that 
some remains over, after all or almost all the readily oxidised 
substances have already united with oxygen. If there exist 
gases sumlar to argon in inertnesa, they too may be looked for 

Now if argon possess the atomic weight 40, there is no place 
for it in the periodic table of the elements. And, up to now 
there is no exception to this orderly arrangement. If the doubtful 
case of tellurium be excluded Rayleigh sad Ramsay have shown 
that the high density of argon can hardly be accounted for by 
supposing that molecules of A, are mixed with molecules of A t , 
and excluding u untenable the supposition that argon is a 
compound, the only reinsuring suggestion is that it is a mixture. 
No attempts haveas yet been made to test the correctness of this 
idea; but experiments have already been started which, it is 
toped, will throw light on this question. 

The density of argon is too high, to fill its place in the 
periodic table, between chlorine and potassium, its density 
should be stout 19 and its atomic weight 38. We might 
expect the presence of another element with a density of 41 
and an atomic weight of 83, to follow bromine, as argon 
follows chlorine, and this element would probably also be a 
gas, since its density would be only a little higher than that of 
chlorine. 

But here we meet with a difficulty There are certain lines 
in the spectrum of helium coincident with lines in the argon 
spectrum There can be only one explanation, excluding the 
extremely improbable hypothesis, Which is not verified in any 
instance, that two elements may give spectra containing 
identical lines. That explanation la, of course, that each con 
tains some common ingredient, and there appears to be a place 
for one with density 10 and atomic weight 30, to follow 
fluorine in the periodic table. The density of helium is, 
however, so low, that there does not appear room for any 
Urge quantity of a heavier gas , and to fit the periodic table, 
the density of argon should be diminished by removal of a 
heavier admixture, rather than increased by removal of a 
lighter one 

Such are the problems which now confront us Until more 
experiments have thrown further light on the subject, we 
regard it as labour lost to discuss tbe relations of these curious 
elements to others which find their proper place in the periodic 
table 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Sir Jut ian Golds ufo has been elected \ice Chancellor 
of the University of London, in succession to Sir James Paget, 
who has resigned 

Th> new Directory of the Department of Science and Art, 
which has just come to hand, contains the regulations for 
Organised Science Schools, previously referred to in these 
columns Among other matter new to the Directory, and an 
nouncements of changes, we notice that a new method of 
according the National Scholarships is in contemplation. The 
change will not take effect until tbe Serefon 1896-97, and 
due intimation of its nature will be given The syllabus of 
Practical Plane and Solid Geometry nas been recast in the 
elementary stage, in the direction already noted, and new sylla 
buses are given for Inorganic Chemistry* theoretical and practical, 
Geology, and Physiography It is not dear, however, whether 
the questions to be set for the examinations next May will be 
based upon the new or tbe old syllabuses. 

At the ordinary quarterly meeting of the Royal College of 
Physicians of London, held on Thursday last, Sir Burnell 
Reynolds, F R.S , In the chan, the folio wing gentlemen were 
elected officers of the CoHtte —Censors, Sw W illiam II 
Broad bent, Dr T H Pye-Smith, Dr T HHyer Whipham, 
Dr William Cayley , treasurer, Sir Pyce Duckworth; emeritus 
registrar, Sir Henry Pitman , registrar, Dr, Edward Li veins: 
librarian, Dr William Munk; examiners—chemistr y fljfcd 
chemical physics, Mr Charles E. Groves, F R.6., Mr WTR- 
Dunstan, Mr J Millar Thomson, Dr Samuel Kkjjrel, Dr R. 
Taylor Plimpton ; materia medica and nharmaayT Dr T 
Lauder Bruhion, F R.S..D*. Daniel J Leech, Dr Sidney P 
Phillips, Dr Frederick WlUoocKs, 15*. Francis G Penrose , 
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efesqentary bfoldgy, Mr. F Gymer Parsons, Mr P Chalmers 
Mitchell 1 elementary physiology, Dr H Lewis Jonct ) physio¬ 
logy, Dt Vincent D. Harm, Dr Thomas Oliver, Dr Frederick 
wT Mott t anatomy, Mr Chariot Stoaham, Prof. G Dancer 
Thaw j medical anatomy and principle* and practice of medicine, 
Dr. Philip T Header, Dr J Burner Yeo, Dr G. Vivian Poore, 
Dr. J Mitchell Bruce, Dr Frederick Taylor, Dr Stephen 
Maecenas, Dr William Ewart, Dr Seymour T. Sharkey, Dr 
I, Kingston Fowler, Dr Robert Ssundby | mod wife ry, Dr J 
Baptiste Potter, Dr J Watt Black, Dr Peter Horrocks, Dr 
Walter S A. Griffith \ surgical anatomy and principles and 
practice of winery, Mr John Langton, Mr J N C. Danes- 
CoUey 1 public health, Dr Charles H Ralfe, Dr William 
Pasteur, Murchison Scholarship, Dr F Charlwood Turner, 
Dr Samuel H. West. 

We gave last week the names of the Research Scholars 
appointed for 1895, by Her Majesty’s Commissioners for the 
Exhibition of i8jl We are now informed that the following 
scholars, appointed in 189s, haVe forwarded satisfactory reports 
of their work during the mat year of their scholarships, which 
have accordingly been renewed for a second year 


t C B 

V 


J Brill. 

R. Buttle 


I A McClelland 
y B. Kanritk 
F J A McKldnck 


I Place of Study 

University of Edinburgh University of Vienna 
Univeraity of Glasgow University of Glasgow 
University of Aberdeen University of WOrAurg 
University College, 

Bristol University College, 

Yorkshire College, Leeds I University of Munich 
University College, 1 
Itverpoul University of Lerprlg 

Umvrmuty CoBege, 

Owens College, Man 

Durham College of 
Science 

University College, 


Owens College 
Durham C ollrge 


Halifax, Nova Scotia 


'XTuiw 

Cornell University. 


Name of Scholar 

Nougpating Institution 

Place of Study 

H W BoUm 

J W Walker 


University of Leipzig. 

Universities of lelpafr 

J E. Myers 

K C.C. Baly 

Yorkshire Cbllege, leads 
Uni varsity College, 

and St Andrew. 
University of Strawburg 

London 

Uwvtnuty College, 


coast, the time of maximum is ih. p.m., which u> much earlier 
than for the adjacent inland or the northern pert of the c oas t . 
In general, for the inland north-east tb&^our is ah p.m., and 
there u a r e tar d ati on with both western Mad southern progres s . 
In January the maximum hourly wind reaches a velocity of 
seventeen miles on the northern parts of the Atlantic and Pacific 
coasts, decreasing with southward progress, addle the inland dis¬ 
tribution shows a maximum of ten to tnirteea miles per hour over 
the Great Plains. In July, the maximum hourly wind is eleven 
to thirteen miles on the Atlantic coast, while on the North 
Pacific coast there is a very small maximum (eight miles), but 
this is counterbalanced by the very high velocity of eighteen 
miles per hour on the central Californian coast. A reference to 
the wind charts shows the prevailing conditions much better than 
any verbal description can do. 

BuUttin of the A merit an Mathematical Society, No 9 
(Tune 1895, New York).—Mr J de Perott gives a very interesting 
sketch of Euclidian arithmetic in connection with a notice of the 
late M Stmltie,’ contribution to the Annalet do la Faculti dee 
Sciences do Toulouse, voi iv , entitled “ Sur la thdone (lea 
nombres." M Stieltjcs had it In contemplation to write an ex 
tensive treatise on the theory of numbers, but unhappily his 
weak health and final untimely death prevented his getting 
beyond the paper noticed by Mr de Perott This paper is 
devoted to a greatly generalised form of Euclid's work 11 It 
does not insist on the definition of number, nor on the law* 
which are at the base of the operations we perform on numbers, 
but passes immediately to the exposition of the chief properties 
of the least common multiple and the greatest common divisor 
of numbers. Poinsot was the first, I think, to whom it 

occurred that the course could be reversed ” The results are 
expressed In a very symmetrical fond by the author of the note 
—Mr G L. Brown writes a short note on Holder’s theorem con 
ceming the constancy of Suitor-groups, and Prof t Morley 
a like note on the theory of three similar figures. The theory 
has lieen recently given in the sixth edition of Casey’s " Sequel 
to Euclid,” and also m the aecond edition of his “Conics.” 
l’rof Morlej believes that something is to be said in Savour of 
an appropriate analytic handling of the theory, and gives here 
some preliminary equations in a convenient form. 

Bollettmo della Socuta Stsmologtcd ItaUana, I , 1895, No 
3 —Mtcroseismograph for continuous registration, by Prof G 
Vicentim (see p. 178 )—New type of seismic photochronograph 
and its applications, by A. Cancani A description of an 
instrument ny which the face of a chronometer is photographed 
at the moment of the shock or of the arrival of long period 
pulsations from a distant earthquake —Review of the principal 
eruptive phenomena in Sicily and the adjacent island* during ihe 

'-January-April, 1895, by " 1 - 

(Basilicata) earthquake of 


four months J 
Viggianello ( 


, . , S Archidiacono —The 

thquakc of May 28, 1894, by M 


SCIENTIFIC SERIALS. 

American ifeteorohsiceU Journal, July —The 

distribution of the maxlmunLjuvl minimum hourly v_ 

for January and July, for the United States, by Dr F 
Waldo. This dtsc i n ri rm is based on the Signal Service and 
Weather Bdreau observations, and the subject is treated in 
various ways, and lUusfrated by wind charts. We select from 
these (1) the hour of T n as imnm wind ana (t) the maximum 
hourly wind, in Miles per hour There is no mat regularity in 
the time -of occurrence of Urn strongest wind 1 in January it 
occurs on the Atlantio coast from ah to 4b. a.m., and on the 
Nttfh Pacific oeast it is retarded to 6h am. On the Gulf of 
Mexico it take* place about noon, while at inland stations it 
occurs gBpabd)y about ah. p.m. In July, on tbs Atlantic coast, 
there is i&xswbjmm wind about ah. p.m. in latitude 45*, but 
with bofct&wfciti prtta'est it Is retarded, until in latitude w’the 
hour ktMmged tow. p.m. In-fhe southern part of the Pacific 
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The meiroseismal area, which is _. r _, 

long, is restricted to the northern slopes of M Pollino. This 
group of mountains represents the northern half of a vast 
ellipsoid of dolomites and limestones, traversed by great 
fractures, which, if produced, pass .through Kotonda and 
Viggianello, the towns meat damaged by the shock —Notices of 
Italian earthquakes (February-April, 1895). 


SOCIETIES AND ACADEMIES 

Paris. 

Academy of Sciencsk July aa.—M Many in the chair — 
.-*- - - mpMitkr -'— - 1 —* 


Researches on the comp&Uton of napes from the principal 
French vines, by MM Aimf Girard and L. Lmdet— On die 
osmotic phenomena produced between ether and methyl 
alcohol across different diaphragms, by M. F M. Result Ills 
found that with ether and methyl alcohol on the respective skips 
of a diaphragm of pig’s bladder, the methyl alcohol passes by 
com oris to Ihe ether side. Tm bladder membrane appears to 
be impermeable to ether, even with mixtures the transference 
is always of methyl alcohol towards the side where it is of taps 
concentration Exactly the reverse occurs wjth a vawaniSMt 
caoutchouc membrane, which a impermeable to methyl alcohol, 
but penneabie to ether The experiments show It) that 
oarfuwk between twb determined liquids may not only vary 
much in energy, but even change its sense with the nature of 
the diaphragm j (S) that the osmotic movement of substances 
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acr ss the diaphragm may t* ahaofctely independent of their 
molt rular weight* and of their condition a* duaolved »u balance 
or s Bent —Action of phenyl isocyanate on some actdi and 
cthirui wit*, by M A Haliex.—M Retzm* wn* elected 
C irrespondant of the Anatomy and Zoology Section m *uece* 
null M Carl Vogt -Abnormal refraction* at the surface 
of water, by M Ch J>u four Attention is directed to a source 
of trmr doe to irregular refraction chased by differences in 
temperature between water and air immediately abov e it* surface, 
which may ante m taking the latitude or determining time at sea 
—On static or dynamic explosive pote nti a l *, by M R Swrnge 
dauw According to the experiment* des orbed, the explosive 
i> itential between two poles shielded from ultra violet notations 
is not appreciably diminished by very small ami very rapid 
variation* *£) potential -On a phosphorescence phenomenon 
obtained in tube* containing rarefied nitrogen after the passage 
of the electric discharge, by M Gaston Seguy In presence of 
vapours of stannic chloride, the author finds the light emitted 
from a nitrogen tube to be rose coloured during the discharge, 
and milky white for some 10 to 8a seconds after interruption of 
the current —On the electromotive force of the Latimer Clark, 1 
Gouy and Darnell standards, by M C Limb The values found 
by the author s method for the elements at 0° C are Latimer 
Clark l 4535 volts (absolute), Gouy I 39*8 volt* (abs ) Darnell 
(Fleming type) i 0943 volt* (a*” ) —On Natterer » tube*, by M 
Gouy —On anhydrous crystallised ntangancse sulphide by M 
A. Mourlot Crystallised sulphide identical with alabanduie, 
has been obtained by means of the electric furnace Small 
cubes or transparent derived octahedra of a greenish shade are 
obtained They have the density 3 9* and hardness 3 f to 4 
—On some properties of combination* of ferrous chlonde and 
mine oxide, by M V Thomas The experiments detailed show 
that the three compounds obtained by the author in the dry way 
possess no appreciable tension of dissociation at the ordinary 
temperature, and hence differ fronl the compounds obtained in 
solution by M Gay—On sime alkaline phosphides by M C 
Hugot —Specific heats c f superfused formic and acetic acids 
Modifications applied to Regnault a themnaalnrimeUr t enable 
the determinati m of the specific heats of a large number of 
su perfused liquids by MM Massnl and GuiUot The 
specific heals of formic and acetic acids in the soli! state 
are much greater than their specific heats in the liquid 
state The specific heat in the liquid state diminishes with the 
temperature When su perfused, the specific heal is slightly 
augmented, but remains t f the same order as the specific heat M 
the It juul state —Synthetic formation of nitre-alcohols by M 
Louis Henry -Oxidation of inactive campholeme acid by M 
A Behai —On the constitution of vegetable albumen ml sub 
stances by M E Huirent Influence of respirati m n the 
volumetric trace of the limbs by MM A Binct and J Courtier 
—Modifications of the heat radiated produced by faradisation, 
by M I Lecerde An account of the local rise in temperature 
produced in animals by electric excitati m and its effect on the 
general temperature —Aggravation of the effects of certain 
microbe t ijonea bjTtheirpassage through the liver, by MM J 
Tenner and L Gulnard —A contribution to the histr logy of 
nmcellulat glands, by MM J kunsfler and A Gravel —On the 
evolution of the magmas of certain km phi bole granite*, I y M 
A Michel Levy -On the first alcohol thermometer used in 
Parts, by M 1 Abbe Maze 

* BkrUN. 

Physiological Society, June y«—Prof Munk, I rest lent m 
the chair —Prof Bagutski reported on experiments made m 
conjunction with Dr Sommeifeld, 00 bile from 11$ children 
Analysis showed that, in comparison with the bile of adults, it 
con tamed more water and mucin and lesafotle salts It contained 
no urea or ethereal sulphate* and in the case of children who 
"had died of diphtheria it was fete from bile salts Examination 
of the urme of children suffering; fan various forms of nephritis 
showed that it contained an abnormally large amount of xanthm 
compounds, which could no* be (recounted for bv any breaking 
down of epithelial cells or blood corpuscles Dr Benda de- 
senbed longitudinal hand* in the mucou* membrane of the true 
vocal cord* of man which cans* corresponding furrows m the 
inner side of the epithelial layer They can he readily brm*ht 
into new by the removal of the epithelium by macerating in dilute 
acetic and The bands are shorter than the vocal cords aim 
are panted at each end Karyokuretic cell division can often be 
seen taking fthce in the epithelial layer. 
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June 21 —Prof du Bots Raymond, President, hi the chair — 
Dr Schulz spoke on the anatomy of unstnated muscles in verte- 
brates He finds that they consist of elongated cell*, pointed at 
each end, whose length a very variable in different «mm«h 
Each cell consists of fibrils imbedded in a highly refractive inter 
fibrillar substance and of granules and a nucleus in the middle 
of the cell with two nuclear bodies Two nuclei in one cell Wen 
only seen once among thousands of preparation* The fibnh 
interlace with each other The separate cells are not held to 
gether by any cemtnt substance, out by protoplasmic threads 
and branches The transverse striatum described by many 
observer* appears to be due to a wrinkling of the cell resulting 
from incomplete extension after having been contracted Nerve 
fibres are very plentiful With methylene blue, gold chlonde, or 
by Golgi s method numerous ganghen cells can be brought into 
view, from which short branches art distributed to the muscle 
cells In addition to these numerous nerve fibrils can be seen 
ending in minute bulbous swellings which are applied to the 
muscle The nerves arc sensory as well os motor —Dr 
Cobnxtein reported expenments on injecting solutions of sugar 
into the blood vessels, in support of his view* on the formation 
of lymph in opposition to Heidenham The results were the 
same a* < n the injection of salt solutions The amount of sugar 
in the blood rose and Tell very rapidly, whereas it rose and fell 
very slowly in the lymph The maximum of sugar observed in 
the lymph was equal to the maximum met with at an earlier 
stage of the experiment in the blood The solid constituents of 
the blood became lea after the inject 1 in, and then increased 
slowly to the n irmal, m the lymph, on the other hand, they 
increased at first and then became lea After the injection of 
sugar the blot 1 capillaries of a frog’s web were considerably 
dilated and the circulation quickened Dr Cohnstein interpreted 
these results as indicating an initial passage of water from the 
intercellular spires into the blood vessels, followed at a later 
stage by a return filtration into the lymph. He had also observed 
a diminution in the secretion of bile after the Injection of sugar 
and Rttnluftd this to compression if the bile capillaries resulting 
from dilatation i f the bl oa capillaries 
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* THE STUDY OF INSECTS 

A Manual for the Study of Insects By Pro£ John Henry 
Comstock and Anna Botsford Comstock. Pp 701 
(Ithaca, N Y Comstock, 1895 ) 

HE present work is very much on the same lines 
as Dr Packard’s well known “ Guide to the Study 
of Insects,” though somewhat more popular, and dealing 
still more exclusively with North American entomology, 
of which, on the whole, it furnishes an lydmirable com¬ 
pendium. It 1* got up in a very attractive form, and is 
crowded with illustrations, the woodcuts being chiefly 
ftom engravings from nature by Mrs. Comstock. 

The first chapter is devoted to a bnef explanation of 
the principles of xoological classification and nomen¬ 
clature, in the course of which we meet with a system 
of trinomial nomenclature for sub-species, or constant 
varieties, which has not hitherto been much patronised 
b) entomologists. Thus, with reference to a common 
American swallow tail, Prof Comstock writes 

“ This name, Jasomades glaums, is used when re 
feienrc is made to the species as a whole But if one 
wishes to refei to the black form alone, it is distinguished 
as Jasontadts qlauius g/auius, while the yellow form 
is distinguished as Jasoniadcs glaums tumus " 

Surely this is too complicated and clumsy a system 
foi ordinary use ' 

The second chapter deals with “ Insects and their near 
1 datives,” and includes a brief definition of the branch 
(oi, as it is more common!) called in England, sub 
kingdom) Arthropods, and a table of the four classes 
Cntstiuea, Arachntda , Mynapoda, and Hcxapoda, or 
insects I he Crustacea and Af)rtapoda are very briefly 
noticed, though a few typical forms of each are figured , 
but the Anitkntda receive more mention, the oiders 
and pnnapal families, especially of the Araneida, being 
bncfl) discussed, with notices of their chief peculiarities 
and habits As an illustration of the author’s style in 
the more popular parts of his book, as well as embody¬ 
ing a curious phase of cannibalism, we may quote the 
following passage from p. 24 - 
“fig 23 represents the large egg-sac of one of the 
cobweavers Thisls made in the autumn, and contains 
at that season a large number of eggs -five hundred or 
more THIse eggs hatch early in the winter, but no 
spiders emerge from the egg sac until the following 
spring If egg sacs of this loud be opened at different 
times during the winter, as was done by Dr Wilder, 
the spiders will be found to increase in sue, but diminish 
in number as the season advances In fact, a strange 
tragedy goes on within these egg sacs, the stronger 
spiders calmly devour their weaker brethren, and in the 
spring, those which Survive emerge sufficiently nourished 
to fight their battles in the outside world.” 

The remaining chapters are taken up with a sketch 
of the seventeen orders of Insects admitted by Prof 
Comstock, with special, and indeed almost exclusive, 
reference to the North American speaes. TTteee chapters 
differ very much in length and importance, the space 
allotted to some of the smaller orders being barely a 
couple of pages, while the chapter on Lepidoptera alone 
occupies nearly a thud of the volume 
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The interest of the book is much enhanced by the- 
illustrations i and in speaking of the Membracider, one 
of the families of Homoptera, Dr Comstock observes - 
“ Nature must have been in a Joking mood when tree- 
hoppers were developed ” , and the row of “ odd follows” 
at the foot of p. 154, where this observation occurs* folly 
bears out the remark 

But it must not be supposed that this book Is too 
popular to appeal to serious students, for from it. Some 
of the smallei* orders of insects are, indeed, passed over 
with but slight notice, but in the larger ones, we meet 
with elaborate descriptions of structure, and dichotomous 
tables of the principal families, which are afterwards 
discussed in greater detail, and in most cases one or 
more of the representatiye American species are figured, 
frequently with transformations. 

Although, as a rule, America suffers more from insect 
pests than Europe, yet there seem to be exceptions which 
we should hardly anticipate. Thus Prof Comstock in 
forms us (p 103) that “ The earwigs are rare in the North- 
Eastern United States, but are more often found in the 
South and on the Pacific coast,” and the native American 
cockroaches also are legarded by him (p 106) as harm¬ 
less, the destructive species, as in England, being all 
imported infects. Among these, he mentions the “ Croton 
llug,” as he calls Phyllodromta germanna, as infesting 
the vicinity of the pipes of the water systems of many 
of our cities” In England, this species is particularly 
numerous in bakeries 

I'ndei the Pulgurtder (Lantern flics). Prof Comstock 
refeis to “the fact that they are phosphorescent,” ap¬ 
parently being unaware that the statement ib very gregtly 
doubted, though it is perhaps premature to say that it 
has been actually disproved 

A great many figures of neuiation of Leptdoptera and 
other insects are given, all numbered according to a 
uniform system which l’rot Comstock has adopter} 
from Redtenbacher, with modifications of his own,’but 
which is unfortunately not fully explained in the work 
before us. 

I nglish names are given to most of the insects noticed, 
some of them being rather grotesque. Thus, at p 274, 
we find a figuie of “The firstborn Geometer” (Brephos 
infans), with the explanation on the following page * 
“ As this is probably the most primitive geometer occur* 
nng m our fauna, we suggest the popular name Firstborn 
for it" This is not the first occasion on which we have 
had occasion to animadvert on the introduction of crude 
speculations on the course of evolution, as if they Were 
established or probable facts 

It is perhaps worth noticing that Pro£ Comstock 
places the Leptdoptera between the Myrmeleonidcr and 
the Diptera. He has a peculiar classification of hi* own, 
which we have not space to indicate in detail, but h* 
makes the Heptalidce and Micropterygid* a separate 
sub-order under the name of fugatee, and after it he 
places the Frenatte, in which he includes all the re 
mainmg jfstouhee, commencing with the Megalopygidte, 
Psytkidd , Cossider, See , and ending with the “ super 
family" SatumHna, the “fomjhes” Laeosomider and 
Lapoaudpidet ’(apparently not r e fer red to any “super 
family”), find the butterflies, including the “super-families” 
Hesptritm and PapUiomna, hi a reversed order, terminat- 
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ing with the Nymphalidae, sub-family Satyriw In the 
butterflies, Dr Scudder has been d^efly followed. 

The family Papihomda supplies ws with an illustration 
that the book is only written primarily for American 
students , for the Paptliomna an distinguished by the 
black ground colour, the tail, andlSte rive branched radius 
of the fore wings , and the Pamasttince by the white tail 
less wings and four branched ndius, characters not 
universally exact, though amply sufficient to distinguish 
the North American forms 

A curious fact is noticed by Prof Comstock with re 
ference to the Garden Whites He tells vs that the 
native American species— Puns oitrace* and Pontia pro 
todue —have both become greatly lessened in numbers 
by the increase of the imported European Puns rupee 
Another curious fact noticed* by Prof Comstock is that 
the dog flea is the common flea of the United States, the 
true Pultx tmlans being comparatively rare while the 
importance of counter checks in agricultural entomology 
is illustrated by the author’s remark “Nothing more 
wonderful has been accomplished in economic entomology 
than the subduing in California of the cottony cushion 
scale by the introduction from Australia of a lady bug, 
Vtdalta, which feeds upon it ’ 

We cordially commend Prof Comstock’s book to 
European, and especially to British, entomologists for, 
although it is written mainly for American students, it 
contains much which entomologists of other nations will 
find both useful and instructive W F K 


AORICUI TURE AND-HORTICULPURE 
Aifnculture, Practical and Scientific By James Muir, 
MRAC Pp 350 (London Macmillan, 1895) 
Agriculture By R Hedger Wallace (London and 
Edinburgh W and R Chambers, 1895 ) 

The Horticultunsts Rule llook By L H Bailey Third 
edition (London and New York Macmillan and 
Co, 1895) 

ROF MUIRS neat and presentable volume is 
the latest claimant upon the indulgence of the 
agricultural public, the number of readers—and what is 
more to the point, the number of students—amongst 
whom is undoubtedly steadily increasing Commencing 
with a discussion of the plant, the author speedily f ills 
back upon the soil as the staple of his discourse, though 
parenthetically he introduces a chapter on plant food in 
the soil Then we get the inevitable section on the 
British geological formations, which has about as much 
relation to the living art of agriculture as a list of our 
kings and queens has to a true understanding of English 
history Drainage, irrigation, and other processes for 
ameliorating the soil are next discussed, and then half a 
rfltaen chapters are devoted to the important subject of 
manures Implements and machines are next briefly 
glanced at, and the remainder of the book is occupied 
by chapters on the chief crops of British agriculture 
We believe that, well worn as the theme is, there is still 
room for novelty m the treatment of agriculture as a book 
subject, but Prof Muir does not appear to have hit 
upon it. 1 

Live-stock constitute the backbone—the .sheet anchor 
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—of British agriculture, and to omit all reference to this 
indispensable section of our greatest national industry in 
a book bearing the comprehensive title of the volume 
under notice, is a blemish upon the work No one 
would ever infer from its name that the volume is silent 
upon the great subject of sheep husbandry, which has 
become so inextricably—and we may add so ad van 
tageously—interwoven with the arable farming of this 
country Nor would any one expect, in a book on 
“ Agriculture, Practical and Scientific," to find no 
allusion to the milk pail and the cows that fill it, and 
no mention of the butter and cheese industries The 
author recognises that agriculture embraces “ the breed¬ 
ing, feeding and management of all kinds of farm live¬ 
stock," but it is not till the reader begins perusing its 
pages, that he learns that the work “ will not attempt to 
deal with’ this part of the subject In this matter, the 
author had nobody but himself to please, and all we 
venture to say is that the title of the volume should 
have fitted its contents A work on “agriculture ’ that 
ignores live stock might fairly be compared to a treatise 
on chemistry that made no mention of carbon 

I he part of the work that is best done is that relating 
to crops, and had Prof Muir chosen to confine himself 
to this branch of farming, he would not have acted un 
wiSel) His skilful treatment of this section of the sub 
ject serves to revive the recollection of John Wilson s 
admirable work in the middle of the century But the 
roost important cropping of alt—that of grass land—is 
inadequately treated, though it is abundantly evident, 
from the few pages allotted to this subject, that the author 
might usefully have given more space to it at the expense 
of one or two perfunctory chapters which would not have 
been missed 1 he processes of hay making and ensilage 
are well described, yet here agam the idea arises that 
the author felt he was approaching his limits, and the 
result is that he appears to exercise a restraint which 
we feel sure has operated to the disadvantage of the 
reader A fe iture of the work that will be much appre¬ 
ciated is that it reproduces in a handy form many of the 
tabular statements that have from time to time been 
published in the Journal of the Royal Agricultural 
Society of England Three dozen illustrations accom 
pany the text, and those of seeds are particularly note 
worthy for their fidelity 

Commending the book, then, for its trustworthy treat¬ 
ment of farm crops, we may notice one or two features 
that seem to call for criticism The index is sometimes 
relied upon for the introduction of terms not given m 
the text Thus, “nitrification is indexed as dealt with 
at page 35, turning to which the reader finds the process 
described, but no name given to it, unless perchance the 
term “oxidation is inadvertently used instead Other 
similar cases occur A highly important subject to 
farmers, the temperature of germination, is surely 
awarded scant treatment when it is dismissed in the 
bnef paragraph “lhe temperature most favourable to 
germination vanes in the seeds of different plants” 
buck frequent recourse is made by the author to the 
work of Lawes and Gilbert, that it is regrettable he did 
not imitate the consistency with which they employ the 
term “ nodules to dehate the outgrowths on the roots of 
papilionaceous plants Hie repeated use of the word 
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tubercle can only lead to confusion especially now 
that in connection with bovine and other tuberculosis it 
is so frequently heard at agricultural gatherings Sev enl 
peculiarities in spelling, adhered to throughout the work 
might in 1 new edition be brought into conformity with 
general usage examples are afforded in Tetletua, Cecyd 
omyta CtntorAymkus , Sitona Ckonopodtum, Clmncepi 
purpura 

It is difficult to understand why the second <of the 
volumes of which the titles head this notice has been 
prepared unless it be to find favour with candidates in 
a ccrta n specified examination the syllabus of which 
however the author tells us, has not been slavishly 
followed” The really valuable parts of the book have 
apparently been culled from the writings of five living 
agricultural authors whose names are mentioned in the 
preface and who, if they turn over the pages of this 
compilation can hardly fail to alight upon much that 
they hate seen before It is regrettable that the author 
did not ding to his guides throughout He would not 
in that case have said of sainfoin In appearance the 
leases resemble those of vetches but the blossom is 
more like that of red clover Apart from the worth 
lessness of such a statement as this it cannot foil to 
raise a doubt as to whether the author has ever seen 
a field of sainfoin Again with reference to lucerne 
we lead Like sainfoin it produces good crops for 
about ten years Where we would ask, is the district 
in which sainfoin stands for anything like this period > 
What is meant by the statement that sainfoin is much 
hardei than lucerne ’ The germination of a seed is 
described as the period parallel to the sucking of a 
young mammal and elsewheie ive read nitnfic ition 
goes on or acts more quickly under r rcumstances favour 
able for rapid growth and in th s respect is parallel to 
gcunination Nothing perhaps indicates the character 
of the book more thoroughly th in the page of lllustn 

t ons entitled Various Specimens of-s (*rass Seeds 

We omit the name of the seedsman who piobibly 
would be sorry to claim that a seed of rye grass fir 
example sold by him is d fferent from all othei rye 
grass seed 

The 350 pages of the book are divided into no fewer 
than 70 chapters Inter alta 1 treatise on chemistry 
is introduced with figures of a spint lamp and test 
tube t rom a chapter on Blossoms and their font 
tions wo cull the following specimen of literaiy grace 

We aie apt to look upon them merely as objects 
created to feast mans e>e with their beauty or his nose 
with their sweet scent” The language of the book is 
Of an irritating style which is constantly in evidence 
from the grammatical blunder at the close of the pro 
fece down to the final chapter in which reference is 
made to whit the plant needs to live healthy It 
is however only fair to add that at the outset the 
author writes It has been m) endeavour to avoid 
errors 

The sub-title of Mr L H Baileys book—* A com 
pendium of useful information for fruit (powers, truck 
gardeners florists, and others —indicates its scope 
Ih a score of chapters such subjects are dealt with as 
injurious insects insecticides, plant diseases, fungicides 
lawns, grafting seeding storing of fruits and v egetables 
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the weather, and many other matters of practical interest 
It is stated in the preface The contents of the volume 
have been gleaned from many sources and whilst the 
gpmpiler cannot assume the responsibility of the value 
of the many recipes and lecommendations he has ex 
erased every care to select only those which he eon 
siders to be reliable The result u a most valuable 
book and though intended primarily for American 
readers it will none the less constitute a useful reference 
manual for horticulturists in this country We notice 
with regard to potito disease that it is recommended 
to spray the plants with Bordeaux mixture upon the 
first indication of the blight It would probably be 
better to follow the advice recently published by the 
lush Land Commission to spray before the appearance 
of disease, and thus employ the application as a proven 
tive rather than a remedial measure It is when the 
reader meets with such a remark as the marsh marigold 
or so called cowslip that he must bear in mind the 
American origin of the h »k There is probably no better 
work of its kind 


OUR BOOK SHELF 

Flntricai Iaboritory Notes ind Forms Arranged and 
prepared by Dr J A Heming 1 RS (London The 
kiectna m Printing and Publishing Co ) 

II is now generally recognised that the best wav to 
teach the rudiments of science is by the natural or 
kindergarten method which aims at leading the young 
student to observe facts and phenomena for lumself and 
come to conclusions concerning them The method is 
ipplied easily enough to very elementary practical work 
and with the best results In the case of elementary 
work m physics all the student requires to be told is 
w hat to do and he may be left to find the teaching of his 
results For instance it is only necessary to instruct 
him to find the weights of equal bulks of different liquids 
and solids and the results of his experiments show him 
at once what relative density means This principle of 
letting the results of experiments suggest conclusions is 
undoubtedly the right one for introductory courses of 
practical physics and chemistry indeed almost the only 
information that need be given to the students in the 
laboratory is how to set up their simple apparatus and 
what to do with it nothing ought to be said about what 
they arc going to prove or the experiments lose their 
value of developing the faculties of acute observation and 
intelligent induction from the observed facts 

Advinced work in physics and chemistry offeix 
difficulties to the extension of the scientific method of 
observation and induction The time spent in the 
laboratories is far too short to enable students t j re 
discover the more intricate laws ind relationships for 
themselves however admirable the mental training of 
such researches may be and if the instruments are all 
irranged so that it is only necessary to press a knob to 
make them act and obtain a result, the value of the 
mechanical observations then made cannot be very great 
The difficulty of applying the scientific method to 
physical laboratory work is brought out by the volume 
before us The volume contains twenty elementary and 
twenty advanced exercises m electrical measurement 
Each exercise consists of a six page sheet, two pages 
of which are occupied with * condensed account of the 
theoretical and practical instructions for performing the 
particular experiment while the remaining pages are ruled 
up m lettered columns to be» filled in by tne student with 
the results of hif observations What the student does 
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is really to test the accuracy of fbrmuLe, mostly arrived 
at by theoretical considerations, the work is therefore 
purely deductive, and not inductive Yet it is difficult to 
see how to make the work covered by these notes 
anything but deductive , certainly no better system 
teat hing practu ally the elements of electrical engineering 
has so for been developed 

By means of Dr f leming’e notei and a little oral 
assistance now and then, the student will be able to 
perform instructive experiments, and will be taught to 
observe closely, and to record bis results neatly The 
method followed facilitates the work of the demonstrator 
and the student, and enables a large amount of practical 
work to be carried out in a comparatively short time 
Microbes and Disease Demons By Dr Berdoe Pp 93 

(Swan Sonnenschein and Co, 1895 ) 

Under the above sensational title the writer discusses, 
or rather attacks, the anti toxin treatment of diphtheria 
It is difficult to understand what has prompted the pro 
duction of so prejudiced and, we regret to say, unscientific 
comment upon this subject We most emphatically take 
exception to such expressions as “scientific quackery, 
and others of a similar character, being applied to in 
vestigations of which, although the therapeutic value may 
be as yet a question of opinion, undoubtedly mark a new 
step forward in our endeavour to unravel the problems 
surrounding disease k 

We have no intention of discussing Dr Berdoe s views 
in detail, but we feel ourselves called upon to refer to 
one statement, because the writer has used it as a vantage 
ground for his most savage attack upon this method of 
treating diphtheria We refer to the death in Brooklyn 
alleged to have resulted from the injection of some of 
the anti toxin Several pages are devoted to a detailed 
account of the incidents of the case, and Dr Berdoe does 
not hesitate to designate it is ‘ sudden death from anti 
toxin ” This, however is not the view of the Brooklyn 
Health Department, or of authorities in the Bacteriological 
Laboratory of the New York City Board of Health, in 
both of which institutions the anti toxin used was sub 
mitted to a very careful and exhaustive examination, and 
the official opinion given that it was not responsible for 
the death of the patient 

The case for or against the anti toxin treatment of 
diphtheria is not one which should be approached from 
a "party point of view, and such prejudiced, vaporous 
effusions as Dr Berdoe has permitted himself to indulge 
in, will never take any part in deciding the question of 
its efficiency 1 o arrive at any such positive conclusion 
is of necessity a matter upon which time and experience 
can alone give the final verdict, and its discussion should 
only be entrusted to those who are capable of approaching 
the subject in a scientific and judicial spirit 

Men guyu mu tst , or, Munoirs of the Mongol Encamp 

mtnts Translated from the Chinese bv P S Popov, 

Russian General Consul it Peking 580 pp ( Memoirs 

of the Russian Geographical Society, vol xxtv 

Russian) (St Petersburg, 1895 ) 

This is the work of two Chinese men of science, Chjan 
mu, or Shi chjou, author of a history of Jinghiz khan s 
conquests, ana Khe tsyu too, author of several geo 
Graphical works, of which the description of the northern 
borderlands is best known It wa* published in China 
in 1867, and consists of two parts a description 
of the different tribes and confederations into which the 
Mongols are divided, with short notes on the extent of 
the territories they occupy, and short historical notices— 
the whole covering only about 160 pages of the Russian 
edition—and a great number of most interesting foot 
notes, which cover more than two thirds of the volume, 
and contain a great variety of miscellaneous geographical 
and historical information 
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LETTERS TO THE EDITOR 

[The Editor Jots not hold himself responsible for opinions ox 
pressed by hu correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications ] 
University of London Election 
I mu read the letters which Mr Bennett, Mr IhisUton 
Dyer, and Prof Kay Lankester have addressed you on the 
subject of the University of London, and much regret that my 
friends whose opinion I value so much take exception to one 
paragraph in my letter to Prof Foster I do not wish to seem 
to treat their views with any want >f respect, and perhaps, 
therefore you will allow me to send a few lines in reply 
They all cntieise the sentence in which I state that I should 
endeavour to maintain the right of Convocation given in the 
Charter which expressly provides that no alteration should lie 
made in the cinstit ition of the University without the asaent if 
Convocation 

Prof Kay I ankester says that “ Sir John I ubbock has 
adopted and made himself the leader of this extraordinary and 
fantastic policy Whether it is extraordinary and fantastic or 
not is of course a matter of opinion, but at any rale it is the 
law at present 

I am satisfied that my constituents highly value this nght 
and I foil to understand how Mr Thiselton Dyer has been able 
to persuade himself that in endeavouring to maintain it I am 
takings line not courteous to Convocation or have given 
1 Convocation the severest slap in the face it has ever received 
Prof Ray Lankester also says that I have shown an un 
favourable estimate of the intelligence of my constituents 
This is such an extraordinary version (not to say perverxi in) of 
what I said that I trust you will allow me to quote my own 
words What I said was— 

heeling thal C nvocation ought to he consulted on a matter 
so vitally affecting the University I should strongly urge and 
would do my best to secure that the scheme when arranged 
should be subn itted to Convocation for their approval t > Ik- 
signified os at a senatorial election and would oppose the Bill 
unless this were 1 mceded 

Why should this proposal appear to mv fnends as being in 
Mr Bennett s wor Is, fatal to all hopes of bringing our Lnivtr 
sity into line with the requirements of the age ? The Commis 
si jners will either propound a wise scheme or an unwise one 
My critics believe that it will be wise Why, then should they 
assume that Convocation will rqeet it ? At any rate it is an ex 
traordinary reason for attacking me as a Member of Parliament 
that I have faith in the good sense and sound judgment if my 
e instUuents JOHN 1 1 BBOck 

High Elms July 30 

Metrical Relation* of Plane Space* of » Manifoldnea* 
Pianf spaces of n manifoldness are assumed to have the 
following proj erties — 

(1) Given a S (a plane space of « - 1 mamfoldness) and a 
pnnt P outside the same then a certain S , will exist which 
contains both the S , and P 

It follows therefore that a S, is determined by n + I of its 
points, unless these points have that special situation to each 
other by virtue of which they are contained in a plane space of 
minor mamf ddness 

(*) If a plant space S. contains n + I points, which have 
not the spunal situation to each other above mentioned, then it 
will contain the plane space S„ determined by these points 
It therefore apjitani that n + 1 points determine a S 
uniquely 

Liven a straight line L and any pout P upon the same 
through L any number of planes can be constructed, each of 
which contains a certain bne L through P perpendicular to L 
The aggregate of such lues L, in a space S, form a S, „ 
which has that special position towards L by virtue of which it 
is called perpendicular to L in P 
To prove this theorem, which certainly bolds if n * a or 3, 
let us assume that it is true when sal, then it will also be true 
when n m A + 1 Through P, in a space S* which contains L 
and is contained by S,, construct the S* , perpendicular to L. 
Any point not contained in the Si., and Ldetermines a (due, 
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which contains the perpendicular Pg to I PQ and the S* 
determine a space S4, and the proposition ut that any line 
through P in this S* u perpendicular to L Through Py con 
struct a plane space 2x i in be perpendicular to I It mutt exist 
according to Hypothesis bt , cuts the S* into two parts 
tiecausc every straight line in S* (as easily follows from the as 
sumptions) has one point in common with the S* „ we therefore 
has e no means of pasting from one point of tuch straight line to 
its other points without pasting the S* b* ■ and J4 , cut 
the Sa therefore uto four different parts, which have the cut of 
Sr and S* , that is a certain S4 , in common Let the 
foui departments, into which the S> is cut be called A, B, ( D 
A straight bne through P, not contained by the S* „ will be 
situated (as it passes P that is a point of the S* .) in two 
different departments and if we change the situation of this line 
continuously without passing either the bx or the it it 
will remain m the same two departments The departments 
are therefore arranged by two If a straight line through 1 
lielonging t j A also belongs to B then A and B shall be called 
( pi esite tc each other I et A, B and C D be opposite to each 
tlner We have no means whatever of distinguishing two 
ni posite departments, unless we assume at the very least another 
arbitrary pnnt, because every plane configuration through the 
St i extending into one department equal!} extends into the 

pi ositc one Whatever is true for the one department must 
therefore be true also for the opposite one 

Now construct any hoc I through 1 in the b* Let I 
bel ng to A and B If L and I are not perpendicular, then 
the angle LI contained in A must be larger nr smaller than 
I he 11 rres ponding angle II ci ntained in B I et I change its 
ixsition continuously if the angle I I contained in A would 
l e always larger than the corresptndmg angle in B, this would 
tm unt to a permanent property of A distinguishing it from B 
whuh it cannot jiosvev) Therefore whichever evolution I 
nut) perform from the S t i to the 2 x in A (and B), It must 
hue at least one intermediate situatun in which L and I are 
jierpendicular fhe dggregate of such situations form a surface 
in \ and B Let L, I x lie / - t lines contained m 

that surface then the plane space f I i nianifc 1 Iness contain 
ing these / 1 lines must acccrding to the hype thesis, be 

perpendicular to I The surface must therefore contain this 
1 lane s]«ce If now we replace < ne »f the two Sx or Xt b> 
this s|ace the argument will still held However near the 
tw< Itrdcnngs plane spaces will finally approach there will 
aluajs be at least one intermediate (lane ) erpendicular space 
ill f which are contained in the S It is therefore nothing 
left but to concede that the St in question has the property 
established in the proposition 

Through any point P only one line I will |axs, which is 
perpendicular l a apace S Assume indeed tw such lines 
which may have with b respective!) < > and k in common 1 hen 
1 <Jk would form a triangle, of which PgR as well as x I kg 
ice rdmg to the foregoing will le = a right angle This 
however is impossible unless g and K coincide 

A point and a plane space theref re determine a certain line 
the perpendicular to that space thn ugh the point a certain point 
—the ont in whuh the line above mentioned cuts the space— 
and a magnitude, the distance of the tw o jiointi abov e mentioned 
1 his is always true, unless the point 1 elongs to the space I et 
the | lut approach the space If the two points in question 
ct mettle, then the point will bel mg to the space 1 he conditions 
theiefoic that a point and a spaa, are united, is (distance of 
1 oint and space) — o 

1 et 1 move c mtinuouily so that its distance from a pi me spare 
S remains unaltered I and S ma> determine a space 2 , then 
the aggregate of such points m 2 is ant ther plane space 1 et 
I ana g be two situations of P Then all points of the line 
lg have the same distance from S as is easily seen to rest 
t n f uchd s parallel axiom by means of parallelograms Die 
general proposition can from this he established by considers 
tu ns analogous to the proof of our first theorem independent 
t f any new assumption Two such spaces 2 and S are called 
parallel, and determine a certain magnitude, whose disappear 
ance is the condition of coincidence of 2 and S 

Let 2 and S be parallel Through any point 1 A outside the 
some draw two lines which cut both 2 and S, in B, C and 
B, C respectively, then the lines ABB and ACC have a 
point in common, they are therefore in the same plane, BC and 
PC must therefore either have a point m common, or he 
parallel A pant in common they have not as they are con 

no 1345, vol. 52] 


talned in 2 and S, and these two have no point in common. It 
follows that 

AB AB - AC AC 

We now add to our assumptions another one «4-t points 
determine, as already stated a plane space S,, and besides a 
certain pyramid of » dimensions, of wmch we assume that it 
shall possess magnitude Lclthe n +1 pants be A, , A»+i 
A, A„+i determine a certain space S* 1 Draw any line 
through A] It cuts S i in a peunt B Choose K\ on this 
line so that A,B = BA, Then the two points A„ A, have 
an exactly symmetrical position to b» 1 No property can be 
valid for the one which is net valid for the other (as long as no 
elements are introduced 1 > disturb the symmetry) We cannot 
therefore assume that t ne f the two pyramids determined re 
spectnely by A, and the \ t A,+i or A, and A, 

A +1 should be larger than the other Now the loots of points 
A, is according to the f res >ing a parallel 2 1 to S„_i It 
font ws The magnitude f the pyramid is dependent (1) cn n of 
its punts (a) ana the distance tf the <* +I* from the plane 
space determined by these » points 

What we have in mind when wc speak of the magnitude of a 
pyramid will come out clearer when we give a theorem of 
addition Let K lx. via |x int colhnear with and intermediate 
between A, and A, Then we say 
The pyramid determined by \,\ and any other punts 
+ the pyramid determined by \A, and those other pants — 
t< the P) ramid formed 1 y A,A, and the rest of the pants 

1 his explanation combined with the above shows that the 
111 igmtudc of a pyrami 1 is equal t > some constant multiple (say 
*) of the product of the magnitude of the pyramid A, A fi 
and the distance of V, from the space fixed by the ithcr points 
We shRll write this number ( V,A, \ ,+1) (4,A t ) is simply 

the distante tf the two p ints, and according tv a convention 
neeessiUled 1 y considerations t f ontmuity, we vssume 
KN.V.) o 

( enerally if we transpose any two letters, the magnitude dcsig 
nated changes sign 

If A, B ( are three c dlinear points and if w e design ate 1 y 
the single letters A B C the distances from these pt mts t f any 
fixed point O on that line then we have identically 
(\B)C + (BC)N + (CA)B o 
This is an algebraical identity easily established The same 
holds also when Ihe single letters A, B C are made to denote 
Ihe distance of these points from any space 2 which either is 
parallel to line ABC r has with it a point in common as is 
easily established by j n pt rtions 

If lx.tween three points of a line such an equation exists this 
must be true also for tt + t points in iS, The proof of this 
1 y induction is perfectly easy Let for instance ABC D lie 
four pants in a plane and let 2 be any space that has with it 
a line in c vmmon Join CD it may meet AB in I Then we 
have some linear identity 

a \ + AM + L - o 

where a / denote constants independent from 2 ind als 
A, + fp +/1 o 

1 Intimating 1 we olrtom st me linear identity I etween 

A B C, D 

In order to determine the constants let us assume the space 

2 (which is permitted) tile parallel to the plane ABC!), then 
we have if 

a\ + Hi + tC + <ni m o 

a + 1 + 1 + i=xo 

If we place 2 so (hat it cuts A BCD in CD and if then we 
make a = (BCD) follow s - (CDA) We therefore 11 tain 
(BCD)A + (CDA)B + (D\B)C + (ABC)D - o 
and just so in the genrtfcl ctse 

(BCD I )A + (CD 1 \)B + (D L\B)C + *0 

The use ef the distances of -peats from variable plane spaces 
enablewvis to do away with fixed coordinate systems The proof 
of projective theorems becomes perfectly lucid, while at each, 
stage of the proceedings we are always able to give the* 
geometrical significance of the constants employed To give a- 
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_ t A t A,^ be n + I points m a plane 

space Sw I el F be any other point We then have one 
linear relation 

*1 A, + fljA, + + o, +l A» + , + /P = o 

Assume outside the space any point Q Construct the plane 
spaces QA, A , t,)A, A»+„ « + l in all 

and cut them by some line joining the residual point A«+, A t 
respectively with a point R on the line <^P We thus 
obtain H h 1 new points V*+,, A'j , which joined give a 

plane space X>, that cuU S» always in one and the same plane 
cut S*-,, however we may choose Q and R, which is related 
to P and the configuration of the A in a peculiar manner 
1 o follow the different steps indicated, let us assume 
j»r-yQ + rR 

(the three points are collincar), therefore 

OjAj + OfAj + ■ ■ + jQ H # R = O 

finning R with A„ we obtain a line that contains the point 
<*|A, + rR whlch 


a, + a, + . . 

is also "**•+_ + /°, tl 

<4 + + / 

apace A, A, CJ 

V’, is theref ire - 

Just si 


1 / +r = o 
t is contained u 


a,A, i r 

01 + » 


The line A’j A‘ t contains the point 

( a +>)\»,-(a, + r)\\ 


«, V, -e,A. 

’ 

which is collmear with A, A, The plane space S» t contains 
therefore all the n I " ~ ‘ points thus formed and the pro)K»i 
lion f illows at once 

In a similar way it may In prose l that if twi (» + i)p)ramuls 
in a fix arc in perspective, the intersection uf corresponding sieles 
H + * " in all are all e intamed in a , We jirove this 

simply for n = a, whuh is sufficient to exhibit the general way 
of proceeding I et A H t A 1 B* C l be two triangles m per 
spective , let V V, BB 1 CC 1 havepomt I’m e immuii 1 hen we 
must have 

P » a A +a>A l 
- (SB + 4'B* 

= f+ .U 


Join AB V'B 1 Thur intersection, from 

«\ + a'A« -*B + i»B' 


«A - ^B_rt*A 1 - 
aA - AB AB C ,C - aA 


are obvixisly collmear 
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> plane spaces m general do not determine one magnitude 
nly lake for instance, two lines w space They have a 
distance and form an angle If their distance or the sine of their 
angle is «= o, they will lie coplanar If both are » o they will 
coincide We have two magnitudes, because the system of two 
lines in space has two degrees of degeneration (coplananty and 
coincidence) This is also generally the cate because geo 
metrical magnitudes are nothing but the most suitable invariants, 
whose evanescence is the necessary add sufficient condition for 
the degeneration of the system to which they belong 
If two plane spaces A B determine only w u magnitude, we 
ite the same by (AB) Let A be a straight lme, for in 
«Od B a plane space which hM one point In common with 
any point of A, say " J — - 


rtaa efrand 


P draw theperpendicular to B 
i Band A Then the sine of t Q 
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u the magnitude denoted by ( VB) Let A be a plane, having in 
common with H a line I rom any pomt P of the plane draw 
the perpendicular on B, say PB, and from this pomt B the per 
pemucular on the common lme BQ Then ogam *in (t Q) 
m (AB), and thus generally We determine the sign of the 
magnitude according to the rule 

(AB) + (BA) = O 

Let us now add another plane space C to the system A, B, such 
that both CA and CB determine only one magnitude Then 
the whole system may determine an additional one, whose evan 
escence w >uld signify that C belongs to the plane space fixed by 
A and B in conjunction, and is united with tne space that A, B 
have in common It is in fact the product or (AB) and the 
magnitude formed by C and the space AB, and will be written 
(ABC) 

In this way we prrceed, obtaining the definition of 1 magnitude, 
which his the property that its evanescence is the necessary and 
sufficient condition for the degeneration of the system to which 
it belongs 

The magnitude in question may be formed in various ways, 
but the system being such that it can possess only one such mag 
■litude the different formations must always lead t j one and the 
same result, with the exception of a constant factor This factor 
must either be + 1 >r else - 1 on account of the symmetrical 
way in which the magnitude is formed If the system is one of 
straight lines through 1 point P, the magnitude in questi in has a 
special significance Two triangles which have an angle in 
1 ommon are in pronorti m as the product of the sides including 
this angle rhrtc lines in space which have a point in common 
and are not 1 >pl mar form a corni r Cut a corner by tw > ibf 
ferent planes 1 he two different pyramids are in projxirtion as 
the | r xluct of the three sides forming the comer And so m 

k tncnl as can be easily proved by induction Therefore if we 
avc such a corner f » lines in a space S and cut it by a space 
S . the pyranii 1 formed is = the |ir xluct of the m sides extend 
mg from the vertex of the c irner multiplied with 1 factor which 
is specific fr r the comer and this latter factor is exactly the 
magnitude formed ariording t> the rule given 
(It may happen that the formatir n of the magnitude, asgiven, 
leads to rer 1 without giving a significant result This is 
an indication that somewhere during the process one of the 
conditions f legcncrati >n is fulfilled for instance, when C 
belongs l the spucc AB Then the pr icess is the rer ipr ical 
one We determine the magnitude formed by C and the space 
comm m to A an 1 B If that also is rero, then A B, C belong 
to what is called a pencil The simplest case of this kind 1» 

I he system if three lines in a plane ) 

Let A B t be three plane spaces belonging to a pencil that 
is let (ABC) - o Let D be any other plane space, which has 
an element with (he penal in common Then we have ogam 
( AB)C + (BC)A + (CA)B = o, 

where the single letters A, B, C in this identity denote the 
magnitude fi rmtd between each of these three spaces and the 
auxiliary m 

It will suffice t y prove this for the case of three lines through 
a point 1 I el 3 rut the penal in a line S Let A, B C form 
with S the angles a, 0 , y respectively then the proposition 
amounts to 


sin («-/8) sui y + sm (0-r) sm a + sin (y-a)sin 0 = 0, 
which is nothing but the Ptolemaus theorem about four points 
m a circle 

Now again we may proceed to show, that between m + a 
elements Ai far which, to be short (AjA* A. + ,) 
= o, a linear relation must exist 3 a. At m o, where the 
at are certain constants Of course, if not also some of the 
minors are rero, such as (AjA, Ax + A this will be the 
*n]y relation that can thus exist We can therefore determine 
the or by giving 3 exceptional positions. The result is again 
(A,A, A« +,) A« -t t + (AfA, Ax +1 A* + ,) Aj 

+ (a, Ax + j Aj) Af + “ a 

Let A, Ax+, form the space S and the magnitude (3) 
then, making 3 identical srllh S, we obtain 

(A,S) (S) Aj + (S A,) (S)A» = o 
But(A,S)» - A, for this special position of 3, arxl(S A,) « Aj, 
therefore the test applies, and the theosM must be correct 
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hot inch systems A, as we have conudercd, all projective 
properties will be corraponding to each other, end all metrical 
properties at least as &r as they are dependent upon the inter 
pretation of the constants employed Lmamjkl Lasker 
Illdry July 9 

P S —The same holds true, with slight modifications, for the 
onl) curved space that contains no exceptional elements, that is 
the sur&ce ofa globe of «f mamfoldnesi,—F L 

The Feigning of Death 

The discussion, a few months since, of the feigning of death in 
reptiles (vols Ii pj 107, 128, 223, and hi p 148), induced me 
to experiment on the ( urrant Moth whose powers of “ sham 
ming are so familiar The moth was first seized by one wing 
and it at once feigned death thereupon I cut off its head with a 
pair 1 f scissors, and the iHimal continued to feign death I use 
the expression tdvisedly, for absolute immobility was maintained 
f r some seconds, and then violent fluttering ensuul, causing the 
animal to rush wildly about the table 1 ut failing to lift it mt< 
the air In this cinditun any impulse such as touching cr 
1 inching, induced a repetition of ‘ shamming After a strong 
stimulus the shamming was prolonged, and indeed a direct con 
ncction was hvu us between the strength of stimulus and the 
length of pent tl of quiescence This power of rests nsc to 
stimulus was maintained for tw 1 days and then weak fluttering 
set in ft r st me h mrs f vllow td by death Our entire ignorance 
tf the physiology of the ntrvous system of insects renders it 
difficult to draw complete conclusions from these phenomena 
nesertheless it is difficult to tom cue that volition can persist f r 
forty eight ho irs in a decapitated animal We are forced then 
tr conclude that here at any rate death feigning is a purely reflex 
phenomenon anti lhat the sensory stimulus received by the sur 
face of the body causes inhibitory impulses to anse reflexly fr 1m 
the ganglia of the central nerve chain and prevent all movement 
of the locomotor muscles In confirmation of this it may lie 
mentioned that denudmgthe wuig 1 f its stales over any area caused 
a marked diminution of sensitiveness iver the area so treated 
Since all stiges 1 etween sensory hairs and ordinary scales occur 
in Lepidoptera, it is not unreasonable t > assume that the scales 
still function as taetde end organs in spite of their modificatu n 
subserving decorative puiyKises (Mum H Iaiifr 

Charterhouse, (.odalming July 31 

Halley a Chart of Magnetic Declinations 
In Naurs, for May 23 and 30 189J are interesting com 
mumealions from Dr Bauer and Mr Ward in reference to 
Halleys old chart of magnetic declinations 

I have a copy of this chart nil referred to by either of these 
gentlemen 

It is bound in vol 1 of ' Misccllane 1 Cunosa This wr rk 
ls containing 
foyal Society 
by J B for 

and embraces 

just the circumference of the earth 

1 he title in the upper left hand comer reads ‘ A new and 
correct Sea Chart of the Whole World showing the Variations 
of ye compass as they were found \no 1700 with a view of the 
General and Giasting Trade Winds and Monsoons or shifting 
Trade Winds by the Direction ofCs[ t f dm Halley 
In the lower left hand comer is the note “ Capt Halley s 
map of the World in two large sheets is sold liy R Mount and T 
Page on Great Tower Hill, London 
The name I Ilatru, dehn &. seu is in the lower right 
hand comer of the chart Charibs 1 ClARXt 

New \ ork, July 27 


was edited by Ilalley, it consists of three- 

111 the main, reprints of papers read liefore the 1 
\ol 1 was published in 1705 and wu> printed 
Jeffery Wale and John benex 

The chart is 7I inches high and 13 inches 


THE ERUPTION 01 l KSUVlUS, 

JUI Y 3, 1895 

'T'HIS recent disturbance at \esuvius ir interesting in 
several ways, and at one time had all the appear 
ance of developing into as grand a display as that of 
1872 

The last eruptive cycle of \esunus commenced on 
June 7, 1891, whea I had the good fortune to be bet a 
HO. 1345 , VOL. 5 a] 


few hundred yards distant at the tune the main bursting 
of the nft took place The details of that eruption, with 
illustrations, can be referred to in my articles and reports 1 
W e may briefly state that cy de as follows the splitting of 
the whole of the great cone of Vesuvius by a radial nft 
which extended beyond the base for some distance across 
the Atno del Cavallo At the first moment a little lava 
issued from the upper p irt of the nft, but after a few 
hours all came from its lowest extremity in the Atno, and 
continued to flow with practically no interruption for a 
period of nearly three years or, more correctly, from June 
7, 1891, to February 7 1894 During that period no¬ 
great quantity was given forth at any one time, so that 
no stream could attun much length before cooling 
1 hough the amount emitted dunng that penod is enor 
mous, and if vesirulansed into pumice and scoria would, 
I think, quite equal Monte Nuovo in volume The con 
sequence of this is th it 1 gre it and pure lava cone was 
built up in the Atno of low inclination (14°), and adding 
niuih to obliterate thit interesting and charactenstic 
feature of the vole tno Coincident with the formation of 
the nft, the central cone 1 ipidly crumbled in, until a deep 
crater was formed which eventually attained ovei 150 m 


N 



in depth and diameter It was at its greatest dimensions 
in fi ebruary 1894 when the lava stopped issuing by the 
lateral outlet, and therefore commenced to rise m the 
chimney The immediate result of that stoppage was 
that the formation of a cone was soon commenced at the 
bottom of the crater by the ejection of lava cakes The 
grow th of this new cone of eruption was so rapid that, when 
I Visited and photographed the mtenor of the 1891 crater 
in November last, this was not above 60 or 70 m deep, 
and the cone of eruption was rapidly increasing in height 
within it 

My friqnd M Alex Bourdsnat has carefully observed the 
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phenomena of the volcano during the early months of the 
present year, and has recorded the changes in La Nature 
June 8 (Fig 1) It appears from Jus interesting desenp 
tion that in January of this year the apex of the cone of 
eruption overtopped the edge of the 1891 crateT 1 ava 
even flowed out in the crescentic depression between 
eruptive cone and crater rmg This was followed by a 
little repose of some days, to be succeeded by powerful 
ejections of lavi cikes to a ronsideiable height (80 to 100 
m X which rapidly added to the growth of the eruptive 
cone In May this new cone was from 15 to 20 m above 
the 1891 crater and at the commencement of July was 
considerably more, as is shown by Fig 3 taken 
from San Giorgio a Cremano, as the others ind 
also notes- by Mrs T R Guppy 1 1 his sketch shows 

that on the aay preceding the eruption central activity 
with cone forming stage was very active attaining the 
fifth degree on my scale 

M Bourdanats plan of the summit of the great cone 
constructed on one of mine of earlier date shows the axis 
of the new eruptive cone is not concentric but to the north 
west of the 1891 crater This he attributed to the wind 
no doubt one of the causes it work but I hid seen suth 
displacement to be the cise in November last when from 
the depth of the cone top within the enclosing enter w alls 
these sheltered the filling cakes from the wind I here 
was evidently even then the radial fissure directed to the 
north west in process of formation w hich has now been 
the point of issut of this new eruption 



I he first indication of the final splitting of the gre it 
cone was at midnight when the enter became quiet In 
hilf an hour thit is on July 3 at i-> 300clock when 
the gu irdian of the upper rulway station of Mr G M 
Cooks railroad which is but 1 very short distanci 
from the rift was vwakened by a stiong shock of 
earthquake that produced some slight cricks in the 
masonry foundation of the building The shocks 
though slighter continued during the night At eight the 
stronger shocks were again repeated, and the activity 
which had recommenced it the chimney had igain 
ceased This was due to the filling of the fissure as it 
extended outwards by the 1 iva, the level of the surface of 
which naturally sunk When this takes place support 
is removed from the inner sides of the chimney in the 
cone, which crumbles m and chokes the vent The whole 
top of the mountain had by this time become fissured, in 
conseouence of which at nine o clock seven or tight 
large blocks of rock besides a quantity of small ones, 
were detached from the top of the cone trashed and 
ploughed down its side leaving a scar described as 
looking like a mud stream and marked by a number of 
pits at equal distances, due to the bounding of some of 
these boulders This scar is seen in t ig 3 close by the 


s thank Mrs C opo> for and 
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side of the right of the new lava stream Mr Treibtr 
Mr Cook s engineer, calculates one of these blocks to be 
at least 20 c m I he point of detachment and the re 
suiting scar was by the side of the upper part of the new 
fissure, but a little to the south west and the traces left 
by the rolling masses arc parallel to it 
At 10 18 the radial dyke reached the surface of the gre it 
cone and formed an eruptive mouth on a level with ami 
to the north of the upper railway station from which 1 
copious outflow of lava took place tunning down the 
cone as seen m the figure below 
At 10 30 ibout 70 m lower down a fiesh eruptive mouth 
wis opened and is well seen in Fig 3 hu ng an oblique 



I Ve v . r n J !> 3 

ciitcnform ippeur ince as in the c isc of the uppo ini 
and on other similar occ isions a jet of stc un th it con 
stitutes the excavating igcnt was converted into a blackish 
(olumn b> the lapilli sand and dust dislodged md 
< arried 1 p th t from the side of the mount un 1 here 
is ccrtamh somt discrepancy m Mr Timber's lepoit f >1 
Mrs ( uppys sketch made at ten oclock shows this lowti 
t ti ilready in cxistt ncc Her sketch like use eshib is 
the progress of trunc-ition of the central eruptive cone by 
the formation within it of 1 crater Such 1 crater is 
entirely due to the crumbling in of the edges and th« 1 
fall dow n the 1 himney as no explosions w ere going on by 
the top part of the mam ihimney Lav 1 cont nutd to pit 1 
foithfi m the low ci end of the lower critciet indprobibly 
fiom a pirt of th« ladial fissure that iciched the su fi c 
below it but which of couixe is hidden bv the flowing 
lava I he stream reached the bottom of the gre it rone 
it the jitncu in if the \tno del C iv illo and the 11 ino di 
t emst 1 ind then extended tow irds the upper end of the 
ndgc of the I ions Paw 01 1 Cantcioni where wis in c 
the old C locillc Here it soon formed a fine stic un 60m 
in bn ulth Hisdcs the two mun cratcnts ilready 



t 4 \c*u 1 «a seen o July j At nun 

dcsciibcd two minoi ones also wcie formed on the same 
line of rift 

On July 4 the craterets quieted down little lava flowed, 
so that during twenty four hours the face of the stream 
only advanced 12m This corresponded with a slight 
return of actn ity at the main chimney, so as to relieve the 
accumulating vapour tension of the lavabelow, which the 
mountain will not resist for long 
The ejections w ere, of course, of the accessory type- that 
**» ecsemtt U to the eruption, but simply the remnants 
of the crumbled in portion of the erujrtive cone Each 
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puff had its characteristic black colour due to the quantity 
of accessory sand and dust 

At 32 o clock, the upper cruteret gave. out a little vapour 
and a little lava, but agatn became quiet At 23 o clock 
the lower craterct showed new cracks around about it 
with the escape of vapour 

During the night, between the 4th and 5th, the 1 »\ 1 
again increased so that it is reported the next morning 
to be advancing at the rate of 25 m per hour It had 
turned to the west, and flowed down on the south side of 
the Lion s Paw, or the Observatory ridge, and had divided 
into two main streams, which subsequently subdivided 
into minor ones that ndiated in different directions 
On July 5 the explosions at the central crater weie 
powerful so as to form from time to time pine sh iped 
vapour plumes over the volrino At others thcvapoui 
was bent over the Atno by the sirocco wind so is to 
spread a shower of dust ind sind nght across that 
depression One of these is well indicated in tig 4 
So far no damage has been done except to 1 pm ate 
carnage road that crosses the Piano di Ginista to 
the lower railway station No cultivated land his 
been reached The lava is however on a steep slope 
and is flowing in the direction of the valley called 
the Cupa Pallanno over the edge of which a magnifiicnt 
cascade of me indt stent rock was formed in 1872 

The eruption is quite identical in all its details 
w ith the usu il intecedcnt ones resulting from the for 
mation and extension outwards of radial dykes Many of 
such eruptions 1 hive desenbed in these pages ind else 
where and fully explained their mcch imsm production 
.growth and closure 

Three results may h tppen ft) Ihe radial sheet of 
lock may cool and sell the rift so that the volcano will 
soon return to the cone forming stage, as seems to be 
indicated by the ippearance of pasty lava cakes imongst 
the tjecta on July 5 (2) The fissure may enlarge ind 

extend downward with the outflow of leva as in 187'* 
with the formation of 1 much 1 irgtr < mtral cratci (3) It 
may follow the more usual course as its immedutc pre 
decessor and give issue to 1 sin ill but almost continuous 
outflow of lava during months >r yeirs 

H J Johnston I vvis 


PIC HFB 1 S//2. V ( TLHIBICHhH ) 
'HPHE death of 1 rof Chebyshev has hardly been not ced 
* in the English papeis and even in Russia except 
fora short sketch in the University Built tin and in 1 
speech of Prof Markoffs with reference to him which 
is reported in the Bull tin <i FAtidlmu tmplnih det 
Stutues dt S/ P’tcnboure no biographical notice has 
appeared of this < elebr ited mathematician 

Paphnyty Levovitch Chebyshev was bom on M ly 14 
1821 at Akatovo, in the government of Kaluga and after 
being educated pm ately entered Moscow University he 
completed the usual courses and took his Bachelor de 
.grec In 1846 he received hik Master’s degree at the s ime 
university for his 'Essay on the elementary analysis of 
the theory of probability and n tht following ycir 
commenced a senes of lectures as assistant lecturei m 
Petersbuiy University He icccived the Doctors degree 
in 1849 for his well known theory of Companion 
which contained a model exposition of the forma 
tion of the theory of numbers and clearly proved the 
strength of his mathematical genius In 1852 Chebyshev 
was promoted to an extra professorship, and in i860 to 
a regular professorship Dunng 1853 59 he was elected 
successively assistant, extra, and ordinary tutor m the 
Academy of Sciences He remained a professor, doing 
active work of the most valuable kind, thirty five years, 
dunng the course of which, at vanous times, he lectured 
on every branch iff pure mathematics, and dunng one 
penod—in 1849-51—00 practical mechanics 
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In his numerous w ritings Chebyshev left a very great 
deal to the reader’s imagination, often giving deductions 
simply without proofs but m hts lectures he never left 
a point without the fullest explanation and his lectures 
arc distinguished not only for elegance and accuracy, 
but for their extraordinary simpleness the already 
mentioned ‘ rheory of ( omparison may serve as a 
good example as well as his proof of Bernoulli s theorem, 
which is now given in all works on the theory of 
probability 

Ihe professorial services of Chebyshev had a great 
significance to the 1 ttersburg University He placed 
the teaching of mathemat cs on a firm basis and formed 
an independent srhool of thought All the present staff 
of mithematical tcichirs m the Petersburg University 
exetpt 1 very few of quite the youngest are his pupils 
ind follow in his footstips His moral influence did not 
thi refnre cease when he resigned his professorship in 
i88"> The Council >f the Imversity elected him an 
honor iry member ind h s pupils ktpt up the habit of 
going to him on certain diys to hive lively discussions 
on vanous scientific subjects in which his indomitable 
energy acted on h s hearers in the most animating 
manner He was al lays to be found engaged either on 
some complicated c ilcul ition or on modi Is of meeh imsm 
he had invented 

Fvtiything Chebyshev did bore the impress of genius 
he invented new methods for the solution of difficult 
p oblcms which had ippeirtd and had remained un 
solved he suggested himself 1 senes of most important 
problems and woikid at them till tht end of his life 
H s veiy hrst writ ngs on tht theory of numbirs devoted 
to the problem of the intu dependence of the pnme 
numbers and on limits give him 1 Furopean reput ition, 
and his succeeding invtstig lti >ns on irrational differ 
entials and m lximal and minim il quantities issured his 
pi sition as the m >st ongin il m ithematici in of the 
n ncteenth century 

He died Novtmbei 6 1894 his works will shoitly 
be republished by the I ttersburg l mvcrsity 


NOTES 

V alrt 1 ly 1 nefly 1111 net I 11 thtje colmins the Institute 
f 1 rvn c will celel rat its centenary next Oct her The pr 
gramme of the f Us wh 1 have l ten organise 1 in connecti n 
with that event has j st lieen sent it the Menbers and tor 
respondanU of the Inst t t the inle 111 n being lhat the cen 
tenary shall he nurke 1 bv a reunion of all tht men of light ami 
lea ling who belong to the Inst 11 te On the afternoon of 
Oetrber 33 there will 1 e a rett| urn in the I alau de l Iilituut 
f the > reign \ssociat ind Correspondents and of hreneh 
t rresponlints an) in the evening the Minister of lublic 
Instruction will holl a reception On Oct her 24 a meeting 
will he held in the (mat Hath of the S rlxnne at which the 
I resident of the Kepiblic will attend Discourses will le 
delivered by the I rest lent of the Institute the Minister f 
I uhlic Instruction an 1 M Fules Simon K banquet t which 
all the Vssoctatcs an 1 Corres) ondanta are invited will take 1 lace 
n the evening of the same day On Oct »ber aj there will be a 
special perf variance at the ( omedie F ranyaise and a recepti n 
wdl be held by the 1 rench 1 resident The celebmuon will h 
concluded on Oct >ber a6 I y a visit to the ChAteau de Chantilly 
It will be seen from this that the hundredth anniversary of the 
foundation of the Institute of France will be celebrated in t 
manner worthy of the high position which the Institute holds 
among the world 1 srcieties >f science art and literature 
Tija seventh session of ihe Australasian Association for the 
Advancement of Science will be held in Sydney from January 
3 to xo, 1897 under the presidency of Prof \ Live nidge, 
t R S The Preddents and Secretaries of the Sections are 
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ai followi Astronomy, Mathematics, and Physic* President, 
Mr R L J tilery, C M G , F R.8 , Secretaries, Prof R 
Threlfall and Mr J Arthur Pollock Chemistry President, 
Mr T C Cloud Secretary, Mr W M Hamlet Geology 
and Mineralogy President, Captain F W Hutton, F R S , 
Secretaries, Prof T W P David and Mr t P Pittman 
Biology President Prof T J Parker, IRS Secretaries, 
I rof W A Harwell and Mr J H Maiden Geograph) Sec 
retary, Mr II S W Crammer 1 theology and Anthropology 
1 resident, Mr A. W Howitt, Secretary Dr John P raser 
Economic Science and Agriculture President Mr R M 
Johniton, Secretaries, 1 rof Walter Scott and Mr 1 B 
Guthne Fngineenng and Architecture President Mr H ( 
Stanley, Secretary, J W Gnmshaw Sanitary Science and 
Hygiene President Hun Allan Campbell Secretary, Dr 
J Ashburton Tht mpvon Mental Science and 1 ducati >n 
President, Mr John Shirley, Secretary, 1 rof Francis Anderson 
Communications and papers for the meeting, or inquiries may 
be addressed to the lermanent Hxi Secret iry The Chemical 
Laboratory, The University Sydney, NSW 

Ii is announced that the Hodgkins prue < f ten thousand 
dollars has been awarded liy the Smithsonian Institution in 
equal proportions to I ord Ray leigh and Prof Ramsay, in 
recognition if their disc ivory o( argon 

W f regret to notice the death of Mr Joseph Thoms n whose 
explorations in Africa have added so much to our know ledge of 
that continent He wax only thirty six years of age 

J unct announces the following appointments I r< f William 
J Hussey, of Illinois, to succeed Prof Barnard as Astronomer vt 
the Lack Oliscrvah ry I)r J Allen Gilbert to lie Assistant 1 ro 
feasor of I sychology at the University of Iowa Mr J If 
Tyrrell to be Professor f Geology and Mineralogy in the 
University of Toronto 

Rpiteks correspondent at Kcwfoundlan 1 writing under 
date of July *3 says —The steamer Aite having on board the 
members of the Peary Relief Pxpcdition took her departure a 
few days ago for Bowdoin Bay, Ingleheld Gulf Her return can 
hardly be looked for before Octolier 1 

Mr Crui H Smith of the Department of Greek and 
Roman Antiquities in the British Museum, has been appointed 
director of the British School at Athens for the next two years 
in succession to Mr t mest (. ardner, who has held the office 
since 1887 The Trustees of the British Museum have, with 
the concurrence of the Treaiwry given Mr Smith special leave 
of absence for the purpose 

Thf annual meeting of the S xuety of Chemical Industry was 
held in \ orkshire College Leeds last week In hi* presidential 
address, Dr T L Thorpe IKS, described s me of the 
important advances made sfe technological chemistry during 
recent years, and especially dwell upon the methods used for 
the enrichment of coal gas the manufacture of glycerine from 
waste soap lyes, the manufacture of edible fets , the improve 
menu on the chemical side of photography , and the chemistry 
of textiles The following new officers were elected —1 resident, 
Mr Tyrer, Vice Presidents, Mr T Fairley, Mr Boverton Red 
wood, Sir H L. Roscoe, Dr T I Thorpe Members of 
Council, Prof Le Neve Poster, Mr Douglas Herman, Mr C 
C Hutchinson, Mr Ivan Levinstein, Mr ij h McArthur, Sir 
Robert Puller Treasurer, Mr F Rider C mk 1 orcign 
Secretary, Dr Ludwig Mood It was decided to hold the 
next annuli meeting of the Society In London 

BnuroKD Copi btb (for Women} ha* taken what appears to 
us to be an important and commendable step in establishing a 
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separate and scientific course of instructyMi in hygiene This 
subject, which is becoming every day of more consideratMa, 
has generally been taught in a somewhat d is con n ected manner, 
a* an adjunct to be attached anywhere, rather Bum a* a distinct 
study, at Bedford College it u now to take 1U place as a special 
subject Students will be required to devote themselves for a 
session or mire solely to this and allied branches of science, 
namely physiology, bacteriology, chemistry, and physics, 
practically as well as theoretically, and thus they will have 
the opp irtumty by following a connected system of teaching, of 
really understanding the meaning and practical bearing* of the 
subject Many appointments as sanitary inspectors, health 
mistresses in schools and teachers of hygiene, being now open 
to women the subject seems to offer considerable inducement to 
those whs have an aptitude and liking for scientific work, to 
devr te themselves to this study 

Mfn f science 1 ften have occasion to regret that they do not 
live in the glorious age when tidal evolution shall have so 
reduced the spin of this world of ours that there will be forty 
eight h sure in a day To be able to devote twice the present 
amount of time t s observation would indeed be a loon to the 
busy investigater and the man who shows how to do if, places 
his fell >w w rkers under a deep obligation to him \ et that is 
what Dr Gowers IKS did in an inaugural address delivered 
before a general meeting of the Society of Medical Phono 
graphers lost week Here is hu argument “ Science rests on 
ohscrvalnn which withqut immediate record is of little value 
not tnly is mem uy inadequate, but record at once reveals un 
suspected imperfccti ins in olservation Compared with long 
hind, shorthand permits in a given time, twice the amount of 
record while le iv ing twice the time for observation Shorthand 
requires n> belter recommendation than this to the notice of 
students of science and we sre glad to know that the Society 
of which I)r (>owers is president, though only started last 
December has now 165 members In the daily work of the 
practitioner which is peculiar m being a form of personal 
science record is very important Lor most practitioners, how 
ever record is practically impossible in longhand, while short 
hand 1 flers them the desired means But this is not only the 
ease with me lical men it is always important that observations. 
However trivial < r strange, should be committed to writing We 
are theref ire a little surprised that the Society should, so far 
as the name is corn emed, be only one of Medical Photographers 
Us objects appear t, be broad enough to justify the name being 
changed to the S iciety of Scientific Phonographcrs and a 
further argument for the more comprehensive designation u that 
many scientific workers suUadc the ranks of the medical pro 
fession have already become members 

As interesting pmnt in connection with the sand filtration of 
water has been recently brought to light by Dr Kurth, of Bremen 
It has frequently lieen pointed out that the thickness of the 
layer of fine sand in filtering beds cannot be reduced beyond 
certain limits without endangering the bacterial quality of the 
filtrate Making more detailed examinations of the particular 
boctena present in the effluent from a filter in which the depth 
of filtering material had been interfered with, Dr Kurth found 
that the rue in the number of bacteria was almost entirely due 
to the presence in large quantity of one particular microbe, of 
* Web, however no trace could be found in the raw water snth 
which the filter was being fed On one occasion there were as 
many as 900 mice present of this special microbe, whilst all 
the bacteria together in the raw water did not amount to more 
than 760 m 1 c c In this instance therefore, the objectionable 
n»e m the number of bacteria present in the filtrate did not 
necessarily indicate that the efficiency of the filter in dealing 
vtth the raw water was in fault, but rather that the disturbance 
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of the land had dislodged certain microbe* preient in the filter 
ing material It would appear, therefore, of interest to obtain 
in cases where the filtrate is unsatufectory some partiallan of 
the microbes present in the effluent and determine in what 
relation they stand to the raw water microbes 

The question of the audibility of fog hom signals at sea seems 
destined to occupy a great deal of attention in naval clicks 
borne time ago we gave a description of the American expert 
menu, which went to prove that round each siren there is a root, 
about i| nautical mile* brood within which fag signals cannot 
1* heard, although they arc distinctly heard outside that rone 
These observations cannot now be treated with the incredulity 
they it first met with, since other experiment* have confirmed 
them A senes of such expenments are described in Hansa 
In one of these, the vessel steamed with the wind straight towards 
the light ship from a distance of 4} nautical mile* At a distance 
of miles the sound became faintly audible, and suddenly 
increased in loudness at miles, retaining the same intensity up 
to two miles distance brum 1 j to 14 miles the n rte was scarcely 
audible, but then it immediately increased to such an extent that 
it appeared to originate in the immediate neighbourhood of the 
vessel The steamer at this point reversed its course, and the 
fluctuation over this port of the e nine was found to be the same, 
except that it was even more strongly marked Reversing agam, 
the vessel steamed over this distance a third time, and again the 
sound disappeared at tj miles and reappeared again, so loud 
that it sounded as if the fog hom was only two cables lengths ofl 
Then, at half a mile the sound disappeared entirely, to reappear 
at quarter of a mile from the light ship, after which it gradually 
and steadily increased in intensity until the latter was reached 
It is tune that this question, which is of great practical 
importance, ah raid Ik systematically investigated 

Tin second annual report of the Iiwa C eological Survey 
dealing with the work done during 1893 has just come to hand 
The Survey was organise 1 just three years ago, and it has earned 
out some very valuable investigations luring its comparatively 
short existence The coal deposits of Iowa have reeeived 
special attention sinct the organisation of the Survey and me 
vilume descriptive of them was wued last year But these 
■deposits are far too extensive to be discussed in a single v ilume 
We have it on the authority of Dr C K Keyes the Assistant 
State Geologist, that the area of the cml measure* in Iowa is 
somewhat over twenty lh< usaml square miles, and that isolated 
carboniferous outliers, and the regi in 1 rdenng the productive 
■coal measures, which must lie gone over in tracing the limits of 
the formation, occupy fully five thousand square miles or more 
With reference to the beds of gypsum at 1 ort Dodge, Dr Keyes 
says the area covered by the gypsum contains, approximately, 
twenty seven square miles, and that at the lowest estimate, 
the mass of gypsum which u found available in the region is n it 
less than sixty millions of tans Muih valuable data with 
reference to these deposits are given in the report, and also in 
formation in regard to the building st met clays, and other useful 
mineral substances in Iowa Though the Survey has primarily 
a utilitarian point of view, it is clear from the report that the more 
saentific side of geology is not neglecte 1 Prof W H Norton 
■contribute* to the report a paper on the thickness of the 
Pa le ozoic strata in North Western Iowa hesed upon record* of 
a number of borings for artesian and other deep well* He also 
gives the results of a study of Devonian and Carboniferous out 
hers in b astern Iowa The report u, illustrated by thirty four 
figures m the text, and thirty six plate* the most* striking of the 
latter belong to a paper by Dr Keyes, on glacial scorings in 
Iowa. Two new localities showing exceptionally fine effects of 
glacial action were found near the city of Burlington m 1893 
One of them is near Kingston, on the top of a bluff overlooking 
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the Mississippi mcr and judging from the repr xlucttott of a 
photograph, it furnishes a very remarkable example of a glaciated 
surface Prof Calvin the State Geologist, 1* 11 lie eongratu 
lated upon the work earned on under hts direction 1 he Survey 
has lately lost I)r Keyes who has Income State Geologist of 
Missouri, his place being filled by Mr H F Bain 
The fifty sixth annual me ting of the Royal Botanic Society 
will be held in the Gardens Regent s Park, on Saturday after 
noon next, the 10th inst, at one o clock 
A dai vi y catalogue in which many rare and valuable 
geographical works are described has been issued by Mr 
Bernard t^uantch The catalogue should be seen by all 
interested in geographical literature 
Vt F learn from the Jam nil of Botany that the hcrlmrium of 
the British Museum has recently icquired a very fine collection 
f Hepatica. made 1 y Herr b Stephani It numbers about 
10,000 specimens and includes types of 1100 new specie* 
described by Herr Stephani 

The Pro ridings of the Liverpool Naturalists 1 icld Club for 
1894 contain a record f a large amount of scientific work done 
in the way of botanical excursion* in Iamcashire, Cheshire, and 
North Wales a list of t irlxmiferc us fossils found within twenty 
miles of 1 iverpoil, and reports of papers read at the evening 
meetings 1 he total number of animal* and plants that has been 
recorded as on urnng in the district both living and extinct, is 
given as 5735 

Thk August numl er of the QuartirlyJournal of thr G oto^ual 
'so 1 ty contains n paper by Dr J W Gregory, on the Pal-eonto 
logy and 1 hysital Ge >1 Jgy >f the West Indies \tndng the 
other papers we n tuc the f II wing Prof J B Harrison 
and Mr A J Juke* Brown on the chemical compo itwn of 
iceanic deposits , Mr H M Bernard on the systematic posi 
tion »f the Tnl ibites 1 rof W J Sollas on the mode if flow of 
a viscous fluid Dr C S Du Kichc Preller on fluvin glacial 
and inter glanal dejxwitx in Switzerland, ind Mr I T Newton, 
on fossil human remains from I alar Iithi gravels at Galley Hill, 
Kent 

1HK Kiyal C dlege f Belen, Havant has just published its 
magnetics] and meteorologu al observations for the year 1890 
This institution has regularly issued reports since 1862 and the 
continuous instrumental curves, which accompany the tables, 
have furnished valuable infi rraati m for the investigation of 
Wesi India hurricanes Since 1872 one of the late Padre 
Secrhi s well kn >wn and expensive meteorographs has lieen 
regularly at work at Havana and is said to give very satisfactory 
results We note that an attempt is made each month to c mncct 
the magneftcal with the atmospherical disturbance* 

We have received from the Jesuit College of Oila province of 
Burgos, a pamphlet containing meteorological observations made 
twice daily, with monthly amt yearly results for the years 1883- 
1894 The Observatory is 1900 feet above sea level, and is 
rather sheltered bet the summary of the climate of that part at 
Spain by Prof Valladares and the observations of cirrus cloud* 
and (heir connection with atmospheric disturbances, are valuable 
contributions to meteorological science During the twelve 
years in question, the extreme shade temperatures varied bom 
1* 3 to too*, the annual mean being 51* 8, and the average 
yearly ratnM was 22 inches 

M Cvsimiede Caxpoiir contributes to th* 4r Awes dts 
Scttncti Physiques it Hatui riles an important paper on the 
latent life ef seeds From 1 senes of experiments chiefly on 
seeds of wheat, oat, and fennel, he concludes that dormant 
seeds past through a period of completely suspended animation. 
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in which all the functions of the protoplasm are quiescent, but 
hum which they revive when sgajn placed in conditions suitable 
for germination The immumty from injury appears to depend 
< n the protoplasm if the seed pasahg into a complete!) inert 
state, in which it is incapable of either respiring or assimilating, 
before exposure to the unfavourable conditions The period of 
suspended am malum may extend over an indefinite time, prob | 
ably through a long senes of yean, and the seeds may during 
this period be subjected to vyry low temperatures without de 
stn ying their vitality Those above mentioned were exposed 
in 1 refrigerator as many as 118 Junes in succession, to a su Iden 
cc 1 ling to temperatures varying between -30 and 53 C 
witheut injurious effects On the other hand seeds of the 
sensitive plant and of lobelia Emeus succumbed for the most 
put to simitar treatment These statements have an important 
I firing on the question of the retention of their v itality h) buried 
seeds 

Thb additions to the Zoological Society s Gardens during 
the post week include a Macaque Monkey (A/in a u cyuomolgus) 
from India, presented by Mrs Herman Schlesenger a Rhesus 
Monkey (Ma a us rhesus) from India presented by Miss 
tolhurst 1 Macaque Monkey (Macacus cynoauli,us) from 
India, three Sir w Looses (Ny tic thus tanhgradus) from 
Sumatra presented by Mr Stanley S Flower a ( etffroyi 
Marmoset ( Atidos ^ojfroti) from 1 anama presented ly Miss 
Minn Sangiorgi, a Green Monkey ( Cer opuht u ca/lstn hut) 
fix ill West \fhca presented by Mdlle Eugenic ( robel a 
Barliary Ape (Maca us minis ) it m North \frica, presented by 
Mr Edwin Hitcher two Crested 1 oreuj lues (Hyittu. nstala), 
two Cape Zonllas (/ tony 1 ontli) from S mth Afnca j resented 
ly Mr J F Matcham a Ducoip s Ccckato 1 (Cocatua tin orpsi) 
fum the Solomm fslands presented by Mrs Dtxter, a 
Nightjar (Caprimulfus ruropetus) huriptan presented liy Mr 
I West Camie two Koblien Island Snakes (Coronclla pho 

huh) fnm South Afrin presented by Mr Barry McMiHam 

a - Chameleon (C A Ml tl on ha ill u) from Egypt 

I resented by Mr J Buchanan a Brown Capuchin ( Crisis 
fit it l/u ) from Guiana, a Black I naked Jackal (Cains mesomtla ) 
from South Africa six King tailed Caatis (Aasm tufa) b m 
South America, dc|>ositcd , a Ked River H (Potamo h ills 
penicillatus) from West Africa a Sooty 1 halanger (Phalaugt ta 
fuhftttota) from Australia a l>e Fihppts Meadow Starting 
(Stunn/la dtfhppi ) from la llata, purchased two Mandarin 
Ducks ( F t fasenaclata), seven Summer Ducks ( / r sponsa) 
three Chilian Pintails (Pofil 1 pint aueta) bred in the Gardens 


OUR ASTRONOMICAL COLUMN 
Thi Rot vitos os Vts us Notwithstanding the persistence 
with which the planet \ena* has been telescopically observed 
the period of rotation is still undetermined with anything like 
certlinty Schrr ter believed the time of rotation to be 23I1 atm 
and this peood, or thereaUaits was pretty generally adopted until 
the announcement by Schiaparelli in *890, that the tpne of rota 
tion was probably equal to that of the planet a rev olution round the 
sun that is about atj days This conclusion was based on the 
ogidity of the markings at different hours of the day and for weeks 
together Observations by M IVrrotm and Dr lerby tend t > 
strengthen the conclusion armed at by Schiaparelli On the 
other hand, M Nietten observed the planet between 1881 and 
1890, and found that a peood of 33 hours satisfied his tbserva 
ttons, while M Trouvdot, from nearly twenty years work, 
concluded that the rotation period was about 34 hours. In this 
divided state of opinion therefore, it 1* evident that much 
remains to be done before any satisfactory conclusion can be 
drawn 

Duong the present year, Mr Brenner, of the Manors 
Observatory, has observed the planet as frequently as possible 
since April IT (Act Rath J30O) Hu fust olnervations of a 
bright and a dark spot near the north pole led him to agree with 
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Schiaparelli, but further observations have changed his opinion, 
and be now believes the period to be about 34 hours. On July 2 
he announced that a marking near the southern cusp had been 
visible since June 9, but became invisible about 4pm each 
day, while a wtH merited streak appeared about 8pm Other 
marks also appeared and disappeared in a manner inconsistent 
with a rotation period of more than 34 hours One of the most 
important of the markings, though noted quite independently, 
appears to be identical with one observed by Mr Stanley Wu 
liams eleven years ago, ui a communication to Mr Brenner, 
Mr Williams states 1 In 1884 I managed to secure about 
one hundred sketches of the markings on Venus These mostly 
Civ our a rotation of about 34 hours but there was one strongly 
marked indentation near the southern horn, which remained 
visible continuously for about a month It was prolonged on 
the disc by a narrow and unusually dark and definite streak (for 
Venus) Mr Brenner has since claimed to have proved with 
certainty that V anus rotates m about 34 hours, some of the 
markings return regularly at the same h air of the day and are 
invisible at other times when the definition is equally good and 
it is evtn possible to observe the appearance and advancing of 
the most conspicuous streak 

CFOtiEiiiAt Observations —I)i (cilmuyden, of Chris 
tiania has recently published the results of a comparison between, 
the astronomical and geodetical determinations made in the 
course of a tnangulation of Norway The stations selected f r 
olaerv atinn lie between 59“ and 64* lat, and the astronomical 
work Lonnccted with the investigation was conducted under the 
direction of the late Prof heamley extending as far hack as 
1868 The observations refer to measurements made at eleven 
stations of which nine have Ixrth the nnmuth and latitude 
determined and twi the difference of It ngitude 

Asongmfir the geodetical survey the geographical eoordi 
nates of Drag inkollcn a station on the Swedish border have 
been chosen partly because its position u particularly well 
lieu mimed lut principally on the ground that its situation 
poults to the existence of a very small local attraction Assuming 
that fir this stall in a vertical line coincides with the normal of 
Bessel s clhpsoid Dr ( eelmuyden has computed with the dan 
already collected m the course of the geodetic survey, the devia 
Hons 1 f the plumb line for the other static ns in which both the 
azimuth and the latitude have been determined The results are 
sh wn in the fill wing table 


1 

1 Jl fferen i 

Differ* ice 

1 f i 

j Otvjtion 

fonskmulen 

vii uth 

+ »SS 

l-Uitide J 

5 '7 

Husbergoen 

623 
- oya 

-1 3 1 | 
+ 0 54 I 

0*68 

Christiania 

- 3 87 

+ 1 79 

387 

Ilogevardc 

Host! jorkanq en 

-1300 
+ 640 

+ 468 

588 

No.verfjel 1 

+ 449 

1-6 63 

706 


-io 73 

-363 

6 30 

t roakallcn 

- 7 71 

-698 

798 

Norlierghiug 

- 670 

+067 

336 


The deviati ms f the plumb line here shown, agree on the 
whole with what might be expected from the conformation of 
the surface and the contiguity of neighbouring mountains Lor 
example the westerly deviation of Glen can he explained by the 
attraction of Dovrefjeld An exception is, however met in the 
case of Norberghaug where an easterly rather than a westerly 
deviation would have been expected A map is attached in 
which is shown both the position of the several stations and the 
direction of the deviation of the plumb hne 


TNT INSTITUTION Ob MFCHAN1CAL 
ENGINEERS 

THE annual summer meeting of the Institution of Mechanical 
A Engineers was held in Glasgow last week, under the chair 
manshipof the President of the Institution, Prof Alexander B 
W Kennedy, IRS A strong local committee had bean 
organised under the chairmanship of Sir Kenny Watson, Prof 
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Archibald Bart being Secretary and very complete arrange 
meat* had been made for the instruction and entertainment of 
member* taking part in the meeting In a great engineering 
centre there can be no lack of objects of interest to afford ex 
c lira on* for a meeting of this Institubdb, and the organising 
committee had taken rail advantage of the facilities put at their 
disposal by owners of work* who had liberally thrown them open 
to memtiera 

The meeting commenced on Tuesday, July 30, and was 
brought to a conclusion on the Fnday following The morning* 
r f the two first day* were devoted to the reading of papers of 
which the following t* a list — 

Hydraulic stoking machinery and labour mvmg appliances in 
modern gas works, fry Andrew S Biggart 
Notes on modem steel work machinery, by James Riley 
Recent engineering improvements of the Clyde Navigation by 
lames fleas. Engineer of the Clyde Navigation 
Notes on hjdraultc power supply in towns Glasgow, Man 
Chester Buenos Ayres, &c , by Edward B Ellington 

taper* on telemeters and range finders for nasal and other 
ljurpc ses by Profa Barr and Stroud and on the electric light 
mg f tdinbuigh, by Henry K J Burstall, were alao on the 
agenda but haato be adjourned until the next meeting 
On members assembling in the Institute of h me Arts they 
weic welcomed tw the Lord I r os oat of Glasgow, Sir James 
Bell and the usual formal business having been disposed of the 
Him paper was taken, namely, that of Mr Biggart, on gas 
works machinery In this the author described an extunase 
hydiauhc plant which has recently been laid down at the 
Dnwsholm Gas Work* in Glasgow The apparatus is designed 
to siijiersede hand labour in the charging of retorts, and clearing 
them sf the residual 0 ke when the gas has been abstracted from 
the fuel The usual method of performing the^e operations b> 
liand must be known to most people The coal having been 
br iken to suitable sue by hand is placed in the retort ty 
means of a lung half round scoop or trough This is pushe I 
inti the retort and then turned over, the coal then being spilled 
tnd spiead evenly thriughout the length of the retort This is 
very laborious work and moreover the smoke and dual accom 
j anjing it are very injurious It is however, less trying than 
the discharging of the retorts, an operation which consists of 
ral mg out a mass of coke almcst at a while heat It will lie 
easilj understood even ty those not j ersonally acquainted with 
gas w >rks that labour of this nature does not tend to the 
advancement of the labourer, for the ugh good wages are paid 
the) are apt to be spent in ways n it all that could be desired 
The introduction of machinery to supersede this somewhat de 
me ralising work is therefore a distinct boon to the workman as 
well as the proprietors of gas works and thus indirectly, the 
users of gas in fact it is the oft told tale of intelligent work 
bung required to produce machines which take the place of the 
unthinking labourer That is very nearly the whole history of 
the elevation of the working classes In the machinery de 
scubed by Mr Biggart, and illustrated by wall cartoons 
displayed at the meeting, the coal is broken by a machine 
having rolls with powerful steel claws which draw in the coal 
and break it to pieces of the required sire 1 he coal is con 
veyed by mums of buckets travelling on chains these stoop it 
ti| and take it to the machine or to the required spot after it is 
bit ken The charging machine consists first of a steel frame 
mounted on a carnage which runs on rails laid on the platform 
m front of the battery of retorts Attached to the frame is a 
hopper and from this a Riven quantity of coal is allowed to fall 
in front of a “ pusher piste The function of the latter is to 
thntst the coal into the retort, the necessary forward motion 
being obtained by means of a hydraulic ram A second ram is 
used to withdraw the pusher A boat «x or seven pushes are 
re 1 lured to place the coal in a retort, the quantity that has to be 
placed at the fiu end naturally going in first Trie arrangement 
of the mechanism is such that uie coal is practically level in the 
retort, s fact which the gas manager looks on as important 
There are many very ingenious devices incorporated in the 
design of this machine, which we have described in *0 elementary 
a manner, but to make them clear we should require somewhat 
elaborate illustrations All charging operamnj are performed 
by means of a single lever Having charged one retort, the 
machine is run along the lines of rail to the next retort, and so 
on through the whole range 

Having described the main outline of the charging machine, 
the action of the drawing machine hardly need* explanation, 
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the two being so like in principle In both the m e ch a ni s m 
for raising the pusher or rake, respectively from the coal 
or coke so a* to clear them, is very ingeniously devised, 
compared to hand labour The saving in time ana labour 1* 
considerable, a* the machine will charge forty eight retorts in 
an hour tinder favourable conditions Not half the number 
of men are required in the retort house, and it it said that 
the saving which this represents, avenges about a shilling per 
ton of coal carbonised As, roughly, about 8 000,000 tons of 
coal art annually used for gas making in this country, it will be 
seen that the universal use oi three machines should lead to a 
saving of .£400,000 every year to say nothing of relieving the 
working classes of exhausting and by no means elevating labour 
It is, however, worthy of note, a* indicative of the spirit of the 
age, that it was strikes, or the fear of strikes, that led to the 
more general introduction of these labour saving appliances. 

In the tong discussion that followed the reading of the paper, 
the most notable point was the testimony of experienced persona 
as to the success of these machines 

Mr James Rileys paper, on modem steel works machinery, 
was a valuable contribution to the published knowledge on this 
subject Mr Riley has taken a prominent position in the 
manufacture of mild steel from the time the material was intro 
duced commercially, and he therefore speaks with authontv 
He was connected with the now almost classic Landore Works r 
under Sir William Siemens, but it was as head of the Steel 
C impcny of Scotland that he made his name moat widely known , 
indeed, there is no one 11 whom naval architects and ship 
c instructor* owe more than to the author of the paper for what 
has been done in the development of the steel plate industry 
Mr Riley has recently found a new field for hi* energies, and 
it was largely in the description of the jilant which he has been 
hitting up tint hu paper dealt 

Some of the most impressive examples of the mechanical 
engineer s art are to be found in the modem steel works of this 
country Massive cogging mills, which w ill roll down an 
ingot of ten tons of steel, almost at a white heat, into slabs , 
hydraulic shears which crop oft the ends of these slabs cut 
ting through a thiLkness or 12 inches and a width of 5 feet of 
glowing steel, the enormously powerful hydraulic forging 
presses—the casting for the cylinder alone in an instance 
mentioned by Mr Riley weighing 6a tons the plate mills, 
rail mills, hot saws, the live rollers and hydraulic turning gear 
which deal with man) ton ingots of steel as if they were hut play 
things all these form an exemplification of artificial force hardly 
surpassed 1 he paper in question gave descriptions in detail of the 
most recent example* of these machines which it would be of 
interest to repeat but the difficulty of making the forms of con 
struetion clear without the diagrams shown on the walls, will 
compel us again to confine ourselves to mere outline In a cog 
grng null described and illustrated slabs up to 60 inches wide 
could be produced and these are rolled on their edges by vu 
tical rolls the ordinary horizontal rolls being used for rolling 
on the flat Ingots and slab* are taken to and from the mill 
by special carnages actuated by hydraulic rams Hydraulic 
slab shears, described m the paper, have a centre cylinder 
of 31 inches m diameter and two side ones 22 inches each , 
the work being held down by hydraulic power whilst being 
sheared The accumulator pressure is one ton per square inch 
The table ho* two hydraulic cylinders by which it is raised or 
luwered Steam slab cutting shears and plate mills an also de 
scribed The author advocates the use of three high plate mills 
in place of the more usual reversing mdl A three high mill 
runs continuously, the work being passed forward between the 
bottom and middle roll and back between the top and middle 
roll 1 be frequent reversing of the engine driving the rolls 
thus done away with is naturally a source of lass Hydraulic 
power has also been adojited for working plate shears the 
mechanism employed for actuating the blades being of the nature 
of a toggle arm worked from a crank shaft by levers 
A long discussion followed the reading of this paper in 
which the desirability of rolling plates from the ingot 
without previous cogging was considered very folly In 
America this practice is largely, indeed all but universally 
followed t but the general opinion of the high authorities 
who spoke, appeared to be that in Fngland, owing to the 
diversity of sites of plates required, cogging into slabs was a 
necessary part of plate rolling It is posrabte, however, that by 
property apportioning mill* to the description of work required, 
the intermediate process may in time become less univ ersal in this 



35° 


NATURE 


[August 8, 1895 


c untry That, however, remains to be seen, and one must 
remember how difficult it is to shake trade customs however 
much they may stand in the way of adv a n cem e nt m manu&ctur 


ing processes 

Mr Dess’ paper on Clyde navigation improvements was an 
ther excellent contribution to the proceedings of the Institution 
allhrugh perhaps rather of the nature of a civil than a mechanical 
engineering paper Wi use the term “ civil engineering in 
its restricted but more generally accepted sense The Clyde 
is probably the most artificial tidal river m the world What 
man has done for the Clyde, and what the Clyde his done 
for Glasgow, every one has heard Mr Deas carries the 
details of the narrative a step further, showing how he built up 
good and enduring quay walls where the nature of the ground 
rendered the task one of the greatest difficulty fhc most 
sinking feature waa the senes of hollow concrete cylinders, 
sunk into the natural sand or gravel to form a foundation for the 
quay walls The method of unking was ingenious and to those 
interested in these matters a perusal of the paper will be of 
great interest both in regard to this and many other points 

Mr Ellington s paper was one of great interest, as indeed, 
were all the memoirs read at this meeting The author has 
taken the foremost position in the introduction of the distnhu 
lion of hydraulic power from a central station The first example 
on a Urge scale was the installation at Hull which was laid 
down in 1877 This was followed after on interval of seven 
years, by the London scheme which has now reached Urge 
dimensions, not far from ten million gallons of water being 
pumped per week at a pressure of 750 Iba to the square inch the 
mains extending over the most important parts of the metropolis 
Since thin the system has been applied in 1 iverpool Melbourne, 
Birmingham Sydney and Antwerp the Utter city using over 
three milium gallons per week 1116 latest examples are Man 
Chester and C Usgow where the pressure has been increased to 
iiao lbs to the square inch It was the (dasgow scheme that 
Mr 1 llinglon chiefly described These works have been 
earned out under the supervision of Mr Corbet Woodall acting 
ft r the Corporation The engine house it laid out to contain 
SIX sets of triple compound engines of 200 horse power each 
There are two accunmUt irs hiving rams 18 inches in diameter 
and 33 feel str kc rich is loaded to 137 tons The capacity 
is 57,500 gallons per hour al the standard pressure of 1120 lbs 
to the square inch The water supply is taken from the 
Corporation mams in Londm lliames water is used The 
mains ire 7 inches in diameter, there being gutta perch* packing 
rings at the joints 

Spciking of the efficiency ot the system the author founded his 
remarks chiefly on his experience in I ondon and it was found 
that the average for ten years was o 9343 The efficiency is dc 
urmined by the fraction representing the ratio of the quantity of 
water registered by consumers meters to the quantity pumped 
at the central stations In I iverpool a still belter coefficient 
is obtained the efficiency being o 9555 A Parkinson meter is 
used by the author this is very like a gas meter 1 he Kent 
[xwitivc low pressure meter is largely used in I ondon 

1 erhaps the most interesting part of Mr 1 lhngton s paper 
was that in which he compared the cost of hydraulic power sup 
ply and electric supply The results were largely in favour of 
the water system and were certainly somewhat surprising to 
many In making this comparison data were taken from the 
records of the London Hydraulic Power Company and of the 
Westminster Electric Supply U rporation In making the 
comparison 1000 gallons of water at 750 lba per square inch is 
taken as equivalent to 6 518 Board of Trade units of electricity 
The analysis showed that the station coat of hydraulic power 11 
5 !7*f per thouaandealloni pumped at a presume of Ko lbs 
per square inch The corresponding cost of an equivalent 
amount of electnc energy reduced to the same hydraulic 
standard, is 9 01 4*f per thousand odlons, on an electrical 
standard of Board of Trade amts of O and 1 383^ for 
hydraulic and electrical energy respectively It was a cunous 
coincidence that, in making inis companion, the capital outlay, 
output, quantity sold, and avenge price obtained were nearly 
the same, it teas only in cost of production that the divergence 
waa remarkable \ further point that came out in the discussion 
was that tha dividends paid by the two companies respectively 
wen not greatly different The author could come to no other 
cooduaion on the figures than that, from some cause not 
hitherto explained, hydraulic power fa much less costly to 
produce than electnc% Prof Kennedy, who occupied tbs 
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chair, and who is so largely responsible for the distribution of 
electrical energy could find no fault with Mr Ellington s figures, 
but we believe the matter is likely to become the subject of 
further investigation 

We do not propose dealing with the many excursions that 
were made, and which included visits to a large number of 
shipyards engine works, iron and steel works, aa well as the 
large Corporation undertakings, such as the gas and water works. 
To describe these at all adequately would require a volume 
rather than an article It will suffice to say here that these 
excursions were well attended and the meeting was highly 
successful generally 


THL INTERNATIONAI GTOURAPHICAt 
CONCrRh S 5 

'T'HL cluing meeting of the International Geographical Cm 
L press t Kik place on Saturday morning (August 3) and there 
seemed t > be no dissentients trim the ipmmn that in ill its 
departments the G ingress has been 1 great success In parti 
eular the muting is to be congratulated on acc implishing much 
important work and tombmuig therewith a large amount of 
entertainment and social intercourse, without unduly taxing the 
energies of its meml era While there was no reason to expect, 
in a scientific body like the Congress, any serious complication 
of interests it is specialty satisfactory to recognise the spirit 
which showed itself in all the sittings from day today and f mnd 
iti m >st definite ex] rcsxion in the graceful and courteous speech 
in which General ( reelv seconded the proposal that the Congress 
accept the mutation of the German delegates to hold the next 
meeting in Berlin Die Congress has not as yet met in 
Germany and it w u> felt that a large number of members would 
have great difficulty m attending a meeting at Washington, 
althuugh a usil to the Gnited Stite* offered many inducements 
to accept thL cordial mv datum which came from that country 

At the cl sc of its proceedings the Congress gave deliverance 
on 1 number of important questions which we may take as 
representing the general views of geographical experts on matters 
of special moment in that branch of science With regard to 
Africa it was agreed lhal it is desirable to bring to the notice of 
the (icngraphical Societies interested in Africa the advantages to 
lie gained 

(I) By the eseeutun of accurate topogra| hical surveys based 
en a sufficient triangulition, of the districts in \fnta suitible for 
col misation by I uropeans 

(a) By enc wiraging travellers to sketch areas rather than mere 
routes 

(3) By the formatirn and publication if 1 list if all the places 
in unsurveyed Africa which nave lieen accuralely determined by 
astronomical hscrviti ms with cxplanalnns if the methods 
employed 

(4) By the accurate determination of the position of many of 
the most important places in unsurveyed \fnca, for which 
operation the lines of telegraph already erected, or in crurae 
ot erection afford so great facilities 

Resolutions were passed as to the collection and cataloguing of 
cartographic materials, and urging that all maps should bear the 
date of their publication, and the report of an influential 
commission appointed at Berne to consider a proposed map ot 
the world on a scale of 1 1 000,000 was adopted in a form 
embodying a resolution that — 

(i) 1 he Commission has received the Report of the Berne 
Committee and feels grateful for the work done by u 

(а) The Commission declare* that the production of a map of 
the earth to be exceedingly desirable 

(3) A scale of 1 1 000,000 is recommended as bong more 
especially suited for that purpose 

(4) The l ommissi m re comm ends that each sheet of the map 
be bounded by ires of parallels and of meridians A poly conical 
project mo is the only one winch is deserving ot consideration 
Each sheet ot the map is to embrace 4 degrees of latitude and 
6 degrees of longitude, up to 60 degrees north, and 13 degree* 
of longitude beyond that parallel 

(5) The Commission recommends unanimously that the 
mend tan of Greenwich and the metre be accepted for this map 

(б) The Commission recommends governments, mstituboos, 
and societies, who may publish maps, to acccept the scale 
recommended 

(7) The Commission lays down its mandate, and recommends 
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that the Executive Committee of the Congrats be charged with nectran between the surveys of Rtuna end Indie, by Colonel 
the duty of carrying on it* work, and be authorised to T H Holdich, C B (read by Colonel Sir John Ardach).) the 
co-opt for tin* purpose scientific men re proton ting vanou* general levelling of France by M Charles Lollemaod, Directsur 
countries. au Service du mvellemint genital, the rue and ptogrtw of 

Support was given to the projyosal lor farther international «r cartography m the Colony of the Cape of Good Ilcme. by A 
v eys in the North Atlantic, the North Sea, and the Baltic, by the de Smidt, late Surveyor General of that colony and on the 
adoption of a resolution, diawn up by a special Committee— geodetic survey of South Africa, by Dr David tiiU, F R.S., 
“ That the Congress recognises the scientific end economic im Astronomer General for Cape A Good Hope (communicated by 
portonce of the result), of recent research in the Baltic, the North Mr A de Smidt) 

Sea, and the North Atlantic, especially with regard to fishing In the course of discussion the need of surveys of the Nile 
interests, and records its opinion that the survey of these areas Valley in connection with the South African tnangulatton was 
should be continued and extended by the co operation of the emphasised 

different nationalities concerned on the lines of the scheme pre On Tuesday, July 30 the general meeting was chiefly occupied 
sented to the Congress by Prof Pettersson ’ with reports, and the discussion of resolutions already referred 

The recommendation of the Education Committee was adopted, to Section B was devoted to oceanography, under the pre 
to the effect that—‘ The attention ot this International Congress stdency of Dr John Murray Mr I \ Buchanan gave A 
having been drawn by the British members to the educati mat retrospect of ocean ignphy during the hut twenty years and read 
efforts bang nude by the British Geographical Societies, the a paper, by the Prince of Monaco, on the work of the yacht 
Congress desires to express its hearty sympathy with such efforts Pnwess Alut A paper on ocean currents and the methods of 
and to place on recird its opinion that in every country pr > their observation by Captain A S Thomson was laid on the 
vision should be made for higher education in geography, either table and Prof W Lil bey of Princeton gave an account of 
m the universities or < therwtse some valuable researches on the relations of the Gulf Stream and 

Other resolutions were also earned expressing the approval the Labrador current Prof Libbcy s investigations have 
of the principle of State printed registration of literature as afforded some remaikable results bearing on the migrations of 
the true foundatKn of national and international bibliography, fish on the eastern scab »rd of the United States, and they form 
urging the need of sinie agreement is to the writing of place an interesting contribution to the study of certain problems in 
names, and acknowledging the scientific necessity of an marine r oology A paper by I rof J Thou let suggesting that 
international system of stations for the observation of geographical societies in towns situated near the coast should 
earthquakes interest themselves in the iceanography of neighbouring seas was 

Besides the abrvt a number of resolutions were adopted in laid on the table 
the course of the daily deliberations of which the following Section C, presided user by I rof H Cordicr and Prof J J 
is perhaps, the must important of all the decisions of the Run, discussed geographical orthography and definitions 
Ct ngress 1 a pern were read on the orthography of place names by Mr 

The resolution refers to the Lxploration of the Antarctic rt C G Chisholm on geographical place names in Lurope and 

gions concerning which the Congress recorded its opinion that the F ast by Dr James Burgess and on the tmnslUerati m and 
this is the greatest piece of geographical exploration still to be un pronunciation of |>hice names by Dr Giuseppe Ricchion 
dertaken, and in view of the additions to knowledge in almost Popular interest in the Congress probably reached its highest 
ever) branch t f science which would result from such a scientific point at the general meeting on Wednesday (July 31) when the 
exploration, the Congress recommended that the several scientific proceedings related exclusively to Afnei and its development 
societies throughout the world should urge in whatever way Sir John Kirk read a paper on the suitability of tropical Africa 

seemed to them most effective that this work shall he under for development by white races or under their superintendence 

taken before the close of the century dealing with the possibilities of colonisation proper, the cslah 

The following is a summary of the proceedings ot the Congress lnhment of European settlements in places permitting of tem 
during the week I revious meetings were reported in our last jiorary residence and the means whereby the native races may 
issue themselves be taught 1 1 aid in the development of the country 

The general session on Monday (July 29) opened with a paper Count von Pfeil laid down the conditions of success in colonising 
on Antarctic Exploration by (.cbamralh Prof Dr G Ncumaycr, tropical Africa which he said were chiefly a thorough knowledge 
and a discussion followed in which the President, Sir Joseph of the 1 haracter of the country it was proposed to colonise oftro 
Hookes—the only survivor of Sir James Clark Ross s Antarctic picsl hygiene and of the art of making the native take an active 
I xpeditmn of 1843—Dr J°hn Murray, Sir George Baden share in the work Mr Silva Whites paper dealt with the problem 
Powell, Mr Arundel! M de I apparent, General Grecly, and from various points of view, the author concluding that tropical 
Prof Guido Cora took part , and a committee was appointed to Africa is on the whole unsuitable for European colonisation and 
draft the resolution already quoted The Congress then turned that it is capable of only a limited degree of development as 
Us attention to the Arctic regions papers bang presented by compared with other and still undeveloped regions of the world 
Admiral A H Markham, General Greely Herr S A Andnfo, Mr H M Stanley Mr L G Ravenstein M Lionel Ddcle, 
and M F Payart Herr Andrde s project for reaching the and Slatin Pasha also presented communications to the meeting 
North Pole by means of balloons was somewhat severely criti and a discussion followed General Chapman read a paper on 
cued but the author was confident of being able to meet all the the mapping of Afncv and a proposal wo* referred to a com 
difficulties suggested, and announced that he had already obtained mittec whose report includes the resolution given above A 
the fends necessary far hn expedition A paper on Russian paper on a crestographic map of Africa was read by Mr Silva 
researches on a sea route to Siberia was afterwards read by White, and another by M Victor deTemant, on French Africa, 
Lieut Colonel de Shokalsky was laid on the tablt 

In the afternoon General Annenkoff and Mr J V Buchanan Only one of the section* met (Section C) The Presidents 
presided over Section B, which dealt with papeti relating to were Dr A Gregoncv and Prof Libbe) Oceanographical 
physical geography M le Comte de Buamont presented a papers were communicated by Prof Otto Pettersson and Mr H 
paper by M G Lenmer on the modifications of trie coasts of N Dtaksaa, dealing with recent research in the North Sea 
Normandy, and Prince Roland Bonaparte gave an account of Prof Pettersson submitted a scheme fin- on extension of the same 
researches on the periodic variations in French glaciers AfteT work, and a committee was appointed to draw up the resolution 
these were discussed, papers on the decimal division of time and afterwards adopted l>y the Congress A paper on limnology 
angles, on tfte centesimal division of the right angle, on standard as a branch of geography was then read by Prof Forel, and 
time, and on a system of symbolic hour zones, were retd by M after remarks by Prof Anuchin, Prof Halbfast, Prof Penck, 

le Dr J de Rey Pailhade, M Louis Fabry (presented by M Prof Ltbbey, sod M de krapotkme, Dr II K Mill asked that 

Jacques Ldotard), M Bouthillier de Beaumont (presented by M hu paper on " Limnology m the British Islands ’ be held as 
le Comte de Bucemont), and Prof d Italo Frasai, and a further read Seftor F A Pexet gave an account of the counter current 
ducuanon followed , “El Nifto” on the coast of Northern Fteru 

Section Cjpresuled over by M le Colonel Bassot and Colonel The general meeting of Thursday (August t) opened with a 
Sir Henry Ihmlher, concerned itself with geodesy, and im return to the subject of Antarctic exploration Mr C E 
portant papers were read on the geodetic operations of the Borchgrevmk, who had been usable to reach London in 
Indian Sumy, by General J T Walker, C jB , F R S , fete time for the meeting on Monday, read a paper on hts 

Surveyor General of India, the desirabthty o« a geodetic con voyage In the AnJarrh to Victoria Land Prof C M. 
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Kan read a paper n Weatem New Guinea and future ex 
■duration in Australia was discussed by Mr Davxl Lindsay 
A memoir on the Niger lakes, by M Paul Vuillot, was laid on 
the table, and one on explorations in Madagascar, byM 1 I 
Gsutler, was communicated in abstract In the absence of M 
Maistre, who was to have read a paper on the hydrographic 
system of the Shan and Logone, Sefior Don Torres Campos 
gave an account of Ihe climatology of the Portuguese and 
Spanish colonies on the west coast of Africa 

Section B—Presidents, M Levasaeur and Mr Kavenstein— 
received the following papers —On the construction of a 
terrestrial globe on the suite of i 100,000 by Prof T Reclus, 
on the construction of globes, by Signor defare I omba, the 
life and geographical works of Cassini de Ihury by M 
I udovic Drapeyron , an ethnographical map of h urope, by 
Herr V von Haordt 

1 rof de Lapporent, Dr John Murray and 1 rof Penck 
presided over Section C, where PTof Palacky read a pajier on 
the geographical element in evolution , Dr L Naumann, one 
on the fundamental bnes of Anatolia and Central Asia Dr 
S Pasaarge a third on latente and red earth in \fnca 
and India and Mr Henry G Bryant a fourth on the 
most northern fisktmnx The last paper described observations 
made m North and South Greenland during the Peary Relief 
Expeditions 

On Pnday (August a) the President communicated x paper to 
the general meeting by Baron \ 1 Nonlutskiold, on ancient 
charts and sailing directions Prof Hermann Wagner read a 
paper on the origin of the medieval Italian nautical charts 
which gave some interesting results as to the length of the 
mediaeval nautical mile Mr \ ule Oldham dealt with the place 

of medreval manuscript maos in the study if the hiitory of 
geographical discovery and in the course of remarks on this 
paper, Mr Batalha Reis announced the discovery of on authentic 
fifteenth centuiy portrait of Prince Heury the Navigator, at 
Lisbon 1 he Congress received a number of presentation!, and 
discussed varum* proposals and resolutions 
y Section B Presidents Sehor Don 1 orrei Campos and M le 
l re t I evasaeur—dealt with spxhology (or the acience of caverns) 
and mountain structure \ paper in the method if mvestigat 
mg caverns by M 1 \ Martel was read, M h Schrader 

described new instruments and meth kIs used in surveying the 
lyrenees and Prof Rein gave an aeciunt if 1 bservxtiunx in 
the Spanish Sierra Nevada » 

Dr h Naumann occupied the chair in Section C, in which 
1 rof Penck read an important paper on the morph ilugy and 
ttrmin logy of land forms and communications were received 
from Mr Batalha Reis on the definition of geography, and Prof 
Gertand on earthquake observations 

On Saturday only a general meeting was held General 
Annenk ff read a paper in the mq ortancc of geography men 
nectlon with the present agricultural and econ mucal c rists and 
the rest of the time was occupied with resolutions and reports 
The President dissolved the Congress in a short concluding 
address, and bid the foreign visitors a hearty farewell 

After such well filled days the C ingress wisely dev ted most 
of ns evenings 11 recreation Only two exceptions were mode 
On Monday night Prof I ibbey showed by tne lantern a large 
number of phonographs made in the north of Greenland , and 
on Thursday Dr H R Mill gave 1 demonstration m the form 
of a leelure on the English lakes 


nth BRITISH MEDIC Al ASSOCIATION 
'T'HI' sixty third annual meeting of the British Medical Assocta 
tion held m London last week, was the largest in the 
history of the Association and one of the greatest assemblies of 
medical men ever known Twenty two years ago the Association 
held its annual meeting in I ondon, but whereas at that time the 
membership wss only 1500, the number now exceeds 16,000 
A huge number of foreign medical men were present at the meet 
ing, among them being Prof Stokvts, Dr W W Keen, Dr 
Apottob, Prof Mosso, Dr hraenckel, Dr Farkas, Prof I osa, Dr 
Ottolmghi, Prof Lamre witch, Prof von Ranke, Prof Bogutsky, 
Dr Hermann Biggs, Dr Ball, Dr Koater, Prof Gayct.Dr Meyer, 
Prof Panaa, Prolhuchs, Prof Bowditch, Dr L A NdUm, lW 
Baumler, Prof Martin, Dr Cushine, Prof Cordis, Prof Ham 
buigher. Prof Mannesco, and Prof Geikte Sir T Russell 
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Reynolds therefore presided over on assembly international in its 
mam aims, and representing an Association as remarkable in its 
growth as it is high m us standing It is only possible here to 
give a few extracts from some of the addresses ana refer briefly t > 
a part of the general work of the sections l-or these reports wl 
are indebted to the Brttuk Mutual Journal, the organ of the 
Association Sir T Russell Reynolds took for the object of his 
address the most striking fact of modern physiological, patho 
logical, and therapeutical research, va the power of living things 
for both good and evil m the conservation of health ana in tht 
prevention or cure of diseaae In the course of his remarks he 
said — The most important fact with regard to recent micro 
biological research is the gradually increasing appreciation of the 
fact that these lower forms of life exert, not necessarily mix 
chievous, but, indeed, benignant influences on the human body 
and that although the mode of their operation ia not folly ex 
plained they take part in healthy processes, assisting n irmal 
functions nay indeed it would seem sometimes producing them 
and warding oft the malign effect* of other influences to which m 
are habitually exposed These bodies, to which we are indebted 
for thu aid, operate portly by their chemic action and partly by 
what we must call a vital process, and by their cultivation out 
side the human body and their modification by passing through 
other organisms, can be made to exert a malign or a beneficial 
agency in man It seems even in the range of possibility that 
at some time not very distant some other than the ancient 
manner ma> apply to them the far reaching words of C den Ige 
and exclaim— 



The third great revelation of the last twenty years is the 
wjndcrful protective and curative power of these living pniucts 
This in a very wi le sense is not new Of all the most powerful 
agents of lestruelim the most violent have been denve 1 fir m 
living things they are to be found in the animal and vegetable 
worlds it l in the mineral In their most terrible malignity 
sm has in snake l iti glanders or hydrophobia—theie need 11 > 
human skill for their development they are prepared in the 
lalxirxtory f nature and alas ore only too ready to Mir hand 
Next to these t me the poisons of stinging things and, after 
them the more slowly operating and less deadly animal intei 
ttons s mu with in Iced beneficial influence, as vaccinia . 
lthers With Ixal effects on the xkin but not often great 
listurbince f the general health 

The vegetal 1c kingdom can produce potent poisons such as 
lielladonnv lames 4c ante ro it and leave* poppy juice and the 
ignatian bean but in irder ti render these more deadly Ihe 
han 1 of man has 1 c mie in and prepare nicotine, strychnine, 
m irphme and the like just as it may produce, from the 
mineral or quasi mineral world such potent agents as hydro 
cyanic aud concentrated acids and other dealers f 
destruction 

The interest in these facts lies in the modern mode for their 
utilisation The great potency )f living products has led to very 
fanciful notions m therapeutics and there have been those who, 
to cure diseases of organs have given portions of the same 1 ut 
healthy oigans c f animals or of man or other animals Again, 
the idea has been pronounced that even excreta were useful 
drugs and that the diseased oigans of man might effect a cure if 
those supposed to be afflicted in like manner 

Curious ns some of these details are, they are of real interest 
to us only as they lead up, through inoculation for small pox, t j 
our own Edward Tenners discovery of vaccination, anti then 
through the rest irches < f Pasteur, Lister, and Brown Siquard to 
our present state and plane of knowledge It would seem now 
that there is scarcely any limit to what may be expected in the 
cure or prevention of disease and the moat striking of all 
phenomena is to my mind, the probability of rendering an 
animal immune by the introduction into its organism of a healthy 
constituent of the body of another Thu, if folly confirmed, will 
be the greatest ventaUe triumph of therapeutic and preventive 
medicine instituted and guided by extended inquiry into com 
putative anatomy, physiology, and pathology Ax in the human 
race or species there exist, as u well known, what may be termed 
idiosyncrasies - by which u simply meant that as a matter of 
fcet some people and some people’s families, escape epidemic 
disease*, whereas they are especially prone to take others to 
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■which they may b exposed—so in the great economy of Nature drugs against such conditions. Hut that stage has passed away, 
Certain group of animals have been shown to exhibit no capacity and I will not mock your intelligence by other illustra t ions lx. 
for • taking ' or for even being ‘ inoculated ’ with the poisons to yond those just given of ihcnptutic applications of phynologicil 
which others are exposed, and from which they suffer, and that and pathological knowledge, or by arguing that all knowledge of 
severely It would seem, therefore, that use may be made of normal processes aids in the comprehension of morbid processes, 
these animals, more or jess naturally immune from certain and that we arc in i better pisition to combat disease when we 
maladies and that their immunity may be partially conferred on thoroughly understand its causation and initiation, and follow 
man mentally its development e mrse, mil tendencies 

“ Quite recently a communication of the greatest importance ‘(oven the faculty of observation, the insight which pene 
his been made on the rendering of animal* immune against trates the meaning of the phenomena, the analytical and syn 

the venom of the cobra and other snakes, and on the antidotal thcticil powers by whuh t diagnosis is constructed, the ready 

properties of blood serum of immunised animals Thu subject adaptation of means to a well defined end, and the firmness of 
has occupied attention during the last six years and we must character required to deal with the frailties of human nature, and 
-all look forward with expectancy and hope to the possible the best physiologist will make the best pathologist and the best 
and probable diminution of a great national and imperial pathologist the best physician 

calamity “ Vs regards the remedies At our command, they are only too 

“The outcome of what I have lxen saying ts this that numerous Recourse t > a great variety of drugs is fatal to exact 
the scattered fragments of knowledge and ‘guesses at truth of knowledge of their effects and to precision in their use, but new 
many years have been gathered into a focus during the past ones are added every day for the oenefil chiefly of those who do 

twenty five years, that the vegctihle life, extracting from the not know how n tnijiloy the >ld ones There have however, 

mineral workl the mMentis it needs for growth and production lieen recent acquisitions if extreme value, heavily discounted, 

of p nverful agencies for good in the form of fxxl and medicines unfortunately, in the ease of some liy the mischief done through 

and for evil in the form of poisons, has given itself up to the their indisenmin tie use the antiseptic group, the chloral sul 
growth of animal life, with its much more complex organs, uid phonal group, the salicylates and salicine, the phenacetms and 
1 >r cure of ills once thought beyond the reaeh of human ml antipynn class, coca tnd cocaine What makes some of these, 

but that, thanks to man s scientific ardour and industry, it moreover fvr more import ml and interesting is the fact thit 

again sh >wn itself to be our servant, our helper, and o™*thiir physiilogical action has been inferred from their chemical 
pr stertor constitution 

‘ These ire not dre mis of the study, they are facts if the 1 A fact which brings practical therapeutics into near relation 
libiratory and of daily life, an I in using that word life with physiology and jathology is that the active pnnciplts of all 
again, I must endeavour to emphasise still more forcibly town drugs ore isolated, their chemical e imposition is ascertained and 
you my urgent belief that it is to living agencies ami their Iheir physi ilogical action investigated l’harmuology, in effect, 
employment that we must look for help in the care of infancy has become a branch >f experimental physiology and the imme 
she conduct of education—morel, mental, and physical—the duett effect of remedies is known with a e implctencss and arcu 
Ironing up of chtracter as well as of limbs, that it is the racy heretofore undreeint of Ml this is working tiwards e 
guidance of living functions, in the choice of being occupations more intelligent employment if drugs, and leads towarels the 
be they cither ifhard work or of amusement It is to these we goal of all tnc efforts t > bring therapeutics within the circle >1 the 

must appeal if we would see the mens Sana in oipoie sane sciences This goal is that we should know not only the effects 

and then it will lie to these that we may confidently look for of remedies bit now these effects ire produced This is in the 
help when the inroads of age or of disease art at hind, often last resort a question of chemistry \s 1 have said before, all 
to < ure us of our trouble or, if not, 11 give us rest and peace vital ai lions are attended with molecular or chemical changes 
* It would lx absurd in me, mw and here, to attempt to say arc, from me point of view, chemical action, and i init under 
in what this potency of life exists It is enough for us t > the laws of the com lation of (force and const rvation of energy , 
recognise its existence, rejoice in its marvellous energy, and so, therefore are the physiollgical and the ri|xutical acti m if 
ml impale still mire from our investigations of its modes >1 drugs, end obviously the key l> the latter is to lx found m the 
actum, but 1 cannot help feeling that, however far we go in our chemistry if vital processes rTherapeutics, to liecome * lentific, 
research into the arcana of nature, one of our ablest neuro is only waiting for answers tJ the questions Svhuh she puts to 
logists, who has gone very far, is right when he says ‘ Searvh chemistry Why are sodium salts so much more abundant than 
while you may with eyes however aided and however earnest potassium salts in the bloexl, and why are the former almost loii 
that which we call “life,’ eludes our search and resists rnr fined t i the hqujr sanguinis, and the latter to the corpuxle.’ We 
efforts We must be content with what knowledge we e in must assume thet nllmnnnoid protei Is have an affinity for xxlmni, 
gain, secure or insecure, and while using it as licst we may, and the globulins for pitassium With the uiswer to this u. 
should realise in all humility h iw much there is we c ujnot bound up the secret of the necessity of sodium, potassium, and 
know, and yet we cannot doubt cak mm salts to anabilic and catab ilic operations, in which they 

An address in medicine was delivered by Sir William limed take no traceable pert, ind of the presence of iron in the blood 

hem, who traced the growth of the art ana science of medicine corpuscles 

lie pointed out that of the infaneyof medicine properly speaking “Why, again m the ease of substances apparently so similar 
nothing la known as potassium and sodium silts will the former, if injected into i 

Individual acts of healing an. related in the Old Testament vein even in small quantity, paralyse the heart and destroy life, 

ami the treatment of wounds is described by Homer, the wh'le we see pints of mrnxal saline solution thrown into the 
Chinese from remote antiquity had a system of medicine, and nrculation with none Inn good results’ How does prussic and 
methane has a place m the Vedas bit in the works of —the simplest in compilation ind constitution of all organic 
Hippocrates, who was born about 460 B < , the earliest medical substances—prove fatal with such fearful promjititude by its pre 
literature which has been handed down, the theory and practice eence in infinitesimal proportion m the blocxt? How again does 
of the art of healineu shown 111 a consxlersbiy advanced stage morphine suspend the activity of the nerve centres? (.hernial* 
of development The development of methane from that time must admit that the |>01 son jus effects of prussic mad and roor 
was sketched by Sir W Broad bent in an admirable address and phtne can only 1st due to some molecular change in these sub 
the great advances made during the present century in the many stances, they know that if the deadly cyanogen is so tied up that 
departments of hut subject were touched upon In one of the its component atoms cannot fly apart it u miioi uous, and that a 
sections, the excellence and defects of modern therapeutics very slight change in the chemical constitution of the morphine 
were psfsixi in review as follows — molecule entirely alters its effect it w an almost irresistible in 

“ We have still to ask, What is the bearing of all these ail ference from the doctrine of conservation of energy that the 
stances of knowledge on therapeutics, which, after all, is the change in the molecule, say of the morphine, must b equal and 
object of our lives? opposite to the milecular change in the nerve cells which it 

“ Until the last few years it ho* not been easy to answer this arrests It seems to me therefore, that we have in the chemical 

question by instances of any very extensive applications of constitution of the morphine molecule a clue to the character of 
physiology to the treatment of disease, and morbid anatomy was the chemical change by which nerve action takes place and to 
at one time a stumbling block in the way of therapeutic effort the ouantrHlence of nerve energy 1 

The pathologist, pointing to an excavated lung or cirrhoeed “ What then 1* our position rtxlay in respect of the 'hree points 
liver, would ask the physician what he could expect to do with which we have been roll j wing—the recognition of disease, the 
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knowledge of remedies and the ideas which govern the employ 
ment of remedies in the treatment of disease ? 

‘ 7 he basis of therapeutics is diagnosis, the grasp of the actual 
condition underlying the symptoms or phenomena, and the 
greater our command of powerful remedies and the more precise 
our knowledge of their effects and of the mode in which these 
effects are produced the more important does accuracy in diag 

“ A diagnosis, to be real, implies not only the recognition of 
the disease which may lie present and an accurate apptenatmn 
of the morbid changes which may have taken place in carious 
organs It embraces a knowledge of the nature and intensity 
of the jmthological processes which hate been and ire in open 
tion, and of the causes which set them going, and also of the 
results to which they tend A further element, moreoier, enters 
into the consideration , an estimate, by the aspect of the patient, 
by the pulse and temperature, and by other subjcetise inrl ob 
jectue indications, of the impression m tde on the system and of 
the resistance which it is capable of to the lethal tendencies of the 
disease 

" Yeur by year we see improvement in this respect mt only 
that hospital physicians and teachers endeas our U carry diagnosis 
to a greater latch of accuracy mU a higher point of refinement 
than ever before, but that the entire liody of medical men are 
trained hy improved cducatu n end systematic dimeil teaching 
to amireciale and to practise e ireful diagnosis in (heir daily work 

" Diagnosis, we may say, has reached an extraordin try degree 
of advancement There are no doubt, still new fields to 
conquer, but in the recognition of diseases, local and gentinl 
there is not much which seriously concerns the human race 
which rein 1111a to lie done The same degree of knowledge, 
however, does not extend to morbid processes Our compre 
hension of the significance and essential character of lnfiarn 
mation is by no means complete ind satisfactory The part 
which fevu plays and the place which it holds among the 
phenomena of disease is far from being fully understood It 
cannot have lieen intended by nature for the destruction of 
the subject, and we ccn see distinctly that m some eases it 
forms jiart of ihe defensive operations, possibly indeed, its 
general tendency is defensive, hy promoting the production 
of phagocytes, or possibly a certain elevation of the tcnl 
perature may lie fatal to maleficent organisms which luve taken 
possession ot the blood nr tissues We are nut certain indeed, 
whether in pyrexia the heat pioducmg oxidation in the structures 
receives its stimulus from, or takes place at the bidding of, 
the nervous centres, or, on the other hand, is due tc enfeeble 
ment of the restraint which they normally exercise over il, or 
whether it defies control hy the thermo taxic nervous centres 

An address in surgery was delivered hy Mr Jonathan 
Hutchinson who gave a brief retrospect of the surgery of the 
past interspersed with a few comments as to what may lie hoped 
for the future 

I'rof Schafer delivered an address in Physiology taking for 
his subject “ Internal Secretions After describing various 
glands and secretions ind their method of interaction, he said 
The general results to which we are led point very strongly m 
favour of the notion that internal secretions are yielded tioth by 
the ductless glands and l>y what are usually known as the true 
secreting glands, and it is obvious that such internal sei returns 
may be of no less importance than the better recognised funi tions 
of the external secreting glands That a failure of one or other 
of these internal secretions has to be definitely reckoned with 
by the physician there can he no doubt whatever, while at the 
same time the therapeutist will he able to avail himself of the 
active principles which the internally secreting organs afford, and 
in certain cases to use their extra ts m place of the hitherto more 
commonly employed vegetable medicaments 

TTie work of the different sections covered a wide range, and 
much of it relates purely to medical practice It will be 
sufficient, therefore, for us to indicate by the following summary 
the general character of a few of the more important papers 
and discussions reported in the B> ituk Mtdual /ettmal 


Sf( 1 ION OF Mfdicine 

The President, Dr Pavy, opened the proceedings in this 
Section by an address in which he described the progress in 
medicine doe to the discovery of the casual relationship existing 
between! micro organisms and certain diseases, enlarging upon 
the immense effect that this had had upon the question of treat 
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ment, and upon the control that could be exercised upon the- 
sprsod of infectious diseases He briefly touched upon the serum 
treatment of diphtheria. Dr Sidney Martin then introduced 
the discussion on diphtheria and its treatment by the antitoxin 
Dr Martin commenced by stating that there had always been 
two schools of therapeutists with regard to the treatment of 
diphtheria the one trying to discover some local application 
which would loosen or remove membrane in the throat, and the 
other to provide a remedy that would act upon the general 
symptoms of the disease The want of success in the past made 
it essential in his opinion, to examine most carefully into any 
new method of treatment suggested, and to submit it to a most 
rigid scientific inquiry before accepting it The antitoxin treat 
ment, he stated, hail lieen studied with the greatest care, and 
its recommendation was bused upon the results of a considers 
turn of the pathology of the disease 

Prof von Kanke (Munich) stated that whilst m 189a he had in 
his huspital 1 mortality of j6 3 per cent in 1893 of 46 percent . 
and in 1894 up to September 24, when he hid commenced the 
serum treatment one of 57 per cent , since that time his death 
rate had lieen reduced to 17 7 per cent He further considered 
that not only w vs the reduced death rate due to the injection of 
antitvxin hut that the course of the disease was favourably 
influenced in the m st striking manner Prof Bagmsky, of the 
Lmpress Piedtnrk Hospital Berlin, though not speaking with 
the high enthuvitsm of Dr Kanke, yet gave equally startling 
figures, stating that whilst the mortality u the four years previous 
to 1895 had been in the average 41 per cent under the old 
system of treatment during the taut year, under the serum treat 
ment it had been reduced to 15 6 percent Dr SimsWoodhead 
spoke briefly u|xm thi importance of using large doses of serum, 
and concluded by quoting some Pans statistics which were 
highly favourable Dr Hermann Biggs (New \ ork) then gave 
a most interesting iceount of the immunising effect of the serum, 
quoting figures to show that in almost all cases the immunising 
power of the serum extends to a period of thirty days He 
liuther stetevl th it out 1 f 800 healthy children who had received 
injections, he had not seen a single case in which any hann had 
resulted frera the tint mint 

Sf< 1 ion ot St ae 1 tt\ 

Sir William MaeCormac, President of the Section of Surgery, 
look for the sul jeet of his address “ Some I omts of Interest m 
Connection with the Surgery of War He came to the following 
conclusun — 

1 II would apnetr probable that in a future war many of the 
wounds produced ty the new projectile will be surgically less 
severe, and prove imenabte to effective suigical treatment 
Probably also the numlicr of severe injuries wul be very great 
when we consider Ihe enoimous range of the new weapon and 
the p« net rating |mwcr of the projectile, which enables it to 
traverse the bodies if two or three individuals in line, including 
bones, and In inflict serious or fatal wounds at a distance of 
3000 or 4000 yards It is impossible to say what the proportion 
between these two is likely to be At near range* the explosive 
effects will he much the same as liefore, but at long range the 
narrow bullet trsrk, the small external wounds, which often 
approach the subcutaneous in character, ind the moderate de 
gree of comminution and Assuring of the bone will he surgically 
advantageous These will form the bulk of the gunshot injuries 
of the future, for it would seem impossible with magazine quick 
firing rifles to maintain a contest at close quarters without speedy 
mutual annihilation 

“ We may take it for granted that the number of wounded, m 

r xirtion to the numbers engaged and actually under fire, will 
greater than before The supply of ammunition will be 
lamer, the facility for its discharge greater, and smokeless powder 
will increase accuracy of atm 

“ I think we are justified m believing, although there 11 high 
authority for a contrary opinion, that the next great war will be 
more destructive to human life, ■ bloodier,' in Act, than any of 
its predecessors, and that the number of injuries, and in many 
cases the seventy of the injury, will lit largely increased But 
very many eases will remain less severe in character, more 
capable of successful treatment, and less likely to entail future 
disablement, while improved ramtation and antiseptic methods 
will enormously increase the proportion of recoveries 
“ It is the unceasing effort of modern surgery to provide anti 
Mptic protection in an effective form in time of war, and I may 
he permitted to recall that the medical organisation during our 
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but war in Pgypt was >0 complete in thii respect that not a 
single cue of infective wound disease occurred during the whole 
campaign 

' As a temporary dressing, some form of antiseptic occlusion 
anil prove most generally applicable The small wounds of 
entrance and exit render this plan comparatively easy of appli 
cation, and the chances of septic infection will be dimwistied by 
the less frequent necessity for probing or searching for a lodged 
projectile, and indeed, the ascertained presence of the bullet is 
no sufficient indication per te to attempt its removal I he eye 
rather than the hand, is the best thing to employ at a first dress 
ing station, as hischer has well said 

* If only aaepticity can be ensured—and this is the great difficulty 
— we may expect a large measure of success to follow the treat 
ment of wounds of the soft parts, miry forms of fracture 
notably also wounds of the jomts, and veiy especially wounds if 
the lung ’ 

Sri hon of I ubw Medicine 
The proceedings in this Section were opened by Mr trncst 
Hart who delivered an address on Public Health 1 Lgislation 
and the Needs of India Mr Hart strongly criticised the wh ile 
system of the sanitary service and the medical service of India 
and held that it needs to be overhauled and reconstituted 

What is urgently needed, he said is a Royal Commission 
or strong Departmental Committee to inquire into the whole 
matter and to institute a radical change hor at present India is 
decimated by preventable diseases the health of our troops is 
ruined by the same causes With us lies the reproach jf nursing 
and fostering cholera in what is 1 ailed its endemic home—a 
purely ignorant and silly phrase Until some great chmgc is 
made in the whole system of the present administration, the great 
sanitary needs of India will never be met 

Section of PHARXtACiiOGY and Therapeutics 
In this Sect 1 m under the presidency of Sir William Roberts 
there was a discussion on Sero 1 hcrapeutics embracing the 
application of serum treatment not only to the acute infective 
disorders hut als) 11 the cure of hues from venomous serpents 
In his introductory remarks the President drew altcnliun to a 
hitherto muih neglected alkaloid of jpium, generally known as 
“ narcotme but m ire properly termed “ anarcotine from the 
complete absence f narcotic properties A large amount il 
evidence was available which seemed to show that this alkaloi I 
has very valuable antipenodic )> wers, which should further 
investigation corroborate will ren ler it a valuable remedy in 
certain cases of malaria m which quinine entirely fails The 
discussion on Sero therapeutics was opened by Dr Klein in a 
paper m the nature of Antitoxin He drew attention particularly 
to the differences in action between a protective scrum obtained 
from animals immunised by injections of filtered diphtheria toxin 
and by those treated with living cultures of the diphtheria 
bacillus He had foun 1 that while the first had an extremely 
high neatraluung piwcr on the chemical poison separated from 
the bacilli it had not nearly sj marked an immunising power 
On the other hand an antitoxin prepared with the aid of 
living cultures while it was less active than the otheT in 
neutralising toxins, was far more efficacious as an immunising 
agent He also gave brief hints on the advantage of using a 
dried serum in puce of the usual liquid form, and stated that 
the use of the former wu far less likely to be followed by the 
appearance of rashes and other complications 

Other Sfliions 

Dr Mickle, President of the Section of Psychology, dclivere 1 
an address on the abnormalities occurring in the form and 
arrangement of brain convolutions The Section of Physiol igy 
was opened by Dr 1 emer with an address on the relations of 
physiology and medinne In the Section of Anatomy and 
Histology, Mr Henry Moms, in his presidential address, gave 
a brief history of the rise of artistic illustration m its relation t 
anatomical teaching 

The presidential address in the Section of Pathology and 
Bacteriology was delivered by Dr Samuel Wilks FKS In 
the course of hu remarks he drew attention to the tut that every 
pathological process u accompanied by a corresponding re para 
tire process, and lamented that sufficient regard bad not been 
paid to the dutmctioo between these constructive and destructive 
processes To study these for the sake of discovering the several 
influences exerted in the production of each is of great practical 
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import and a consideration of them also shows that pathology 
is governed by the same laws as those which exist in every other 
department of nature, and therefore must take its place on an 
equivalent footing with the other sciencea 

Mr H Power the 1 resident of the Section of Ophthalmology, 
remarked on the w rk that had been done by the founders of 
ojihthalmology in the past and the gradual forma turn of a 
scientific branch of medicine of which the methods of diagnosis 
and treatment were fortunate in lieing founded on pure science 
Owing to its intimate relations with the other branches of 
medicine and surgery there was no danger of Its separating 60m 
the parent stem and becoming barren, at the same time he 
advocated a sounder education in the sciences on which oph 
thalmology was established such as mathematics and physics, 
being required of all candidates for ophthalmic posts in 
hospitals 

BA! IFRIOIO IC4I 1 XIIIRIIS 

V collecti in of exhibits brought together to illustrate points 
of general pathological interest was on view during the meeting 
Bacteriological exhibits made up one if the departments of the 
temporary museum thus formed Dr Cautley exhibited cultures 
and coverglass preparations of an organism found in seven out 
of eight cases of the iffection usually termed influenza cold It 
was of sptcial interest and importance as showing, first, that the 
disease m question is microbial in origin, thus explaining the 
frequency with which such coldx affect all the members of a 
hr usehuld secondly, that it jiossexses a certain relationship to 
ej idr mic influenza 1 he biological characteristics indicated 
that the organism is allied t > the organism of epidemic influenza 
Morphologically the organism presented a further point of in 
terest nnny club shaped forms similar to those of the diphtheria 
bacillus, appearing in the specimens Some excellent photo 
grq hs of the specimens accompanied the exhibit, and were 
taken by Mr L C Bouxhcld 

The cultivations from the laboratories of the Conjoint Board 
of the k aval College of Ihysicians, London, and of the Royal 
College rf Surgeons hngland were permanently fixed by firmic 
aldehyde This suhstame arrests the griwth almost at once, 
and after the 1 ipse of tw 1 lr three day* kills the bacilli Van jus 
argamsms in culture illustrated this method, and showed its 
applical ility t > museum and other specimens 

l)rs Mathadyen and Hewlett exhibited frim the Bacleno 
logical Department af the Bntish Institute f I retentive 
Medicine a eonq lete senes af cultures of the most imj irtanl 
micr 1 organisms, and \lr Josejih I unt exhibited living cultures 
f van us water argamsms is dated from dnnkmg water, sewage, 
air Vc t gel her with soniL interesting instances of enzymes 
filtered from bath cultures af vanous organisms passessing lique 
fymg ini ther jroperties similar to those possessed lay the 
parent argamsms 

Dr Klein showed a large nitnilier if photographic lantern 
slides nj resenting nearly alt known pathogenic hactena, and, 
amongst athers, duplicates of Mr Bousfield s w ark for the m 
fluen/a and ehi lent rep »rts the latter especially showing vibnos 
with their flagella with w nderful clearness 


S UENC* IN HIE MAGAZINES 
770UR sh rt papers on Huxley appear m the Pat tnigktly 
A rvtnv I he Han (.1 C B rod nek Warden of Merton 

College Oxford, records same personal reminiscences of the 
man whose !< os is so keenly felt It appears that about thirty 
seven years ago, when a 11 nacre Professorship of Physiology, 
coupled with Human and Comparative Anatomy, was founded, 
Huxley meditated bee immg a candidate for the chair Before the 
election took place h awever he made up hu mind not to seek 
the office, which wm awarded to the late Prof Rollestun The 
reasai he assigned was that hu opinions were too bttle in 
harmony with those pres dent at Oxford Thu opinion he 
again gave, but with diminished emphasis, when he was asked, 
twenty years later, to accept the chair upon the death of l’rof 
RoHeston- Hu wotk for the advancement of anthropology forms 
the subject of a note by I rof LB Tylor ‘ ( low upon the 
end of hu Ufe, says Prof Tylor, “ Huxley did hu best t > pro 
mote the scheme to make anthropology at Oxford an examination 
subject for an Honours decree m Natural Science Writing to 
me, he said, “ If I know anything about the matter, anthro- 
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pology is good as knowledge, and good an discipline ’ But 
Com ocation thought hedid not, ‘ know anything about the matter,’ 
and threw out the proposed statute ” Huxley s carter as biologist 
« sketched by “ A Student of Science ’’ The follow tng is worth 
quoting from that contribution “ It eras characteristic of the 
Professor’s general mental attitude that mere noselt) never 
affrighted him W hen Ramsay propounded his theory of the 
excavation of lake Iwsins by glacial action, Huxley supported it, 
e\en against the opposition of Lyell and falconer Suppose 
St Paul s Cathedril remoeed from its present site to any part of 
the North Sea, the f nglish ChannW, or the Insh Sea and the 
whole dome would be clear out of water Place it, 
on the other hand, on the flow of Loch I-omond, and 
the largest ship in the British Navy might floit safely over 
the golden ball, for the I och has a maximum depth of 
630 feet Sir Andrew Ramsay s theory explains a striking fact 
like this, and affords undoubtedly a rational explanation of many 
similar phenomena The fourth of the pipers treats of Huxley 
is philosopher, and is by Mr \V 1 Courtney, the editor ol the 
/oitmgktly Under the Utle “The Spectroscope m Recent 
Chemistry, Mr R A C.regory contributes to the same renew 
i brief history of the discovery of argon and helium, and dis 
cusses the many interesting joints raised by the advent of those 
two new terrestrial elements, esjieeially with reference to their 
sjiectra It is worthy of contemplation that so far as mstru 
mental possibilities go, both argon and helium eould ha\e 
lieen discovered spectroscopically many years ago and I ord 
Rayleigh would have lieen saved his years of tantalising ex 
jaruncntation And yet there are some who think that the 
sjiectrosc ijxt will not help much more in the extension < f littural 
knowledge ' 

The evolution of the orator and poet, actor and dramatist, is 
triced by Mr Herbert Spcntcr in his fourth paper on “ Pro 
fessunal Institutions which appears in the Lantrmporary 
1 irst in his story of develojiment comes the orator, who pro 
claimed the gieat deeels < f a victorious iluef during the tnuinphal 
reeepti in then was evolved, through neturtl selection, the 
jaiet wh , with pieluicsque phrases and figures of speech gave 
ihy thm to the laudatory sjweihes Gradually the orator (r poet 
joined with his speeches mimetic representations of the achieve 
nients of the living or the apotheosised mler or else they were 
simultanec uslv given by si me other celebrant So the octoi 
was produced, and as more cx mjilex incidents came to lie illus 
trated by sjKech ana action, it was necessary for one to armngt 
the (tarts to be played, and thus the dramatist was developed 
In support of thievery natural sequence, Mr Spencer adduces i 
variety of evidence sujiphed by uncivilised rues and by rally 
civilised races Another paper in the Contemporary consists of 
extracts from Mr I A hit/gerald’s journal of his ascents of 
virgin |xaks in the New A-iland Alps I ive new peaks wcie 
ascended, namely, Sealy, Sillerhom, Tasman Haidmgcr, and 
Scfton the Matteihorn of the range lie ilso discovered a 
lmss which has received his name, and across which the range 
has now lieen traversed to the west coast Several attempts had 
previously lieen mode to find such a route, but unsuccesslully 
Mr bitrgerald s jxi|xr will theief ire not ml} Ik read with in 
t*rest by lovers ol Alpine adventure, but will also be valued by 
the geogr ijiher 

The story of Antaulic e\|iloration is told in Ma milhu 
Magi we and the movement for further researches in those higher 
southern latitudes is given support It will be remembered thit 
the efforts made by the Royal Geographical Society, in connec 
lion with a committee of the Royal Society, to induce the 
Government tohtoutanexjiedition for exploring in the Antarctic 
Ocean, were not successful Nctwilhatanding this, the writer of 
the arbvle expresses the general opinion when he says “ Whin 
it is undertaken at all it is desuahle that the next Antirctic ex 
ucdition should be a national one Pnvate enterprise, which 
has been sjilendidly active of late in the way of Arctic discovery, 
would scarcely be equal to all *he demands of extensive oral 
thorough Antarctic exjilomuon 

A passing notice must suffice for the remaining articles of 
more or less scientific interest in the magarmes and reviews 
received A brief sketch of the charait eristics of Sonya Rosal 
evsky u given in the Century, and orfe of the concluding ran 
fences reads ‘ Notwithstanding bA" solid contnbutioas to 
a (willed mathematics, she originated Nothing, she merely <le 
v eloped the ideas of her teachers” .A number of elementary 
facts with reference to the transporting Tower of water and the 
deposit of sediment, art stated by Mr W H Whetler ui long 
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man's Magazine The National contains an article, by 
Mr 1 L Macdonald, on fhut farming in California, whiets 
is worth the attention of agnculturuts In the Quarterly 
Jin tern, roses and rose cultivation are surveyed, though 
more flam sn historical than a scientific point of view 
An Edinburgh Jintewer discusses organic variation and* 
animal coloration, basing his remarks upon Mr Bateson’s 
“ MateinalS for the Study of Variation ’ and Mr f E. Bed 
dard s “ Animal Coloration “ In Good Words we find an illus¬ 
trated article by Dr Bowdler Sharpe, on cunous nests of birds, 
and a paper on the Farl of Rosse and his great telescope, by Str 
Roliert Ball Chambers s Journal contains, among other in 
xtructne articles one on the U S North Atlantic Pilot Chart, 
and another on "lalu Toll,’ a new substitute for yeast 
1 mally we have to acknowledge the receipt of Strsbner’s Afaga 
sine, the Sunday Magazine , and the J/nmanttanan 


Pf/OIOMEIXIL STANDARDS 

'T'HL following Rejxirt of tbt Committee appointed by the 
* Board of Trade, m December i8qt, “ to inquire into and 
report to them upon the subject of the stamlards to be used for 
te8tmgthi illuminating power of coal g is, has just been published 
as a l’vrliiinentiry pajKi 

“ (I) It was intimated to us, by a letter fn in the Secretary to- 
iht Board that the method at present m use for measuring the 
lllutmnttive value of coal gas has been objected to, alike by the 
Meti(( olitin i as Ktferets and the London County Council, as 
being of an unsatisfactory nature, that the London Gas 
Complines ire dive to the defeilx m the present system, and 
that legislation is admittedly necessary for the pur|»nse of sub 
stitutmg a more trustwoithy standaid for that now in existence , 
but that in view of the difference in opinion as to what the sub 
stituled standaid should be, the 1 ’resitU.nt of the Board deemed 
It advisable that, hefore his support was given to any legislation, 
the whole question should be consult red by a Committee that 
would command the confidence of the various interests affected 

‘ (1) 1 he method at present ill use for measuring the Ulumina 
live value of coal gas consists in 1 uniimnng the light of the gas, 
when burning from a partualar lainier at 1 specified rate with 
the light of a sperm candle burning also at a specified rate, 
which list is tal en as a standard We have satisfied ourselves, 
fiom considerations set forth in the \ppendix to this Report, 
that the flame of a sperm candle does not furnish a satis 
i fartiry standard liy reason of the amount of light which it 
affords varying 0er 1 wide range, under conditions os to the 
I momfaeture of the candle, as to its movie of use, and os to 
adventitious circumstances attending its use, which, as a whole, 
it is not possible to regulate and define 

(3) Ihiugh recognising, however, thit fhe sperm candle 
Rime does not furnish a satisfactory standard we nevertheless 
consider It ulwsable that w official doe mill Ills and reports the 
viuantity 1 f light yielded by coal gav 1 aimed under specified eon 
dttmns should continue to be expressed as heretofore, in terms of 
1 uullc light, the actual comparison however, being made 
between the gas light and some well defined and constant light 
iscei tamed to be equal in wuantily to or a definite mulbple of, 
the avenge light given by tile standard sperm candle 

“(4) "c have further come to the conclusion that, in the pre 
sent Mate of cx(iencnce and knowledge, the source of the light 
to lie used os 1 standard by gas testers generally must Ik pro 
diued by the proctss of combustion, and be in the nature of a 
flame 

“ ( 5 ) " e find that the onb candle light flame (imposed by Mr 
A \ envon Haicourt as giving a standard light, and commonly 
known as the ‘ Harcourk pentane air gas flame,’ when used 
under the conditions defined, does constitute a very exact 
standard, capable of being reproduced at any time without 
venation of illuminative value 

“(6) We have satisfied ourselves that the light given 
liy Mi Harcourts aliovermenboned pentane air gas flame as 
defined, in respect^ to the conditions of ita production, in the 
Appendix, is 1 true reprasentahve of the avenge light 
furnished by the sperm candle flame conxbtubng the present 
standard Since 1879, "ben the pentane air-gas frame mu first 
introduced, many sene* Of experiments base been made by 
due lent olixeners, m which the light of the proposed standard 
has been compared with the light of the standard sperm candle 
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flame, with the result that in those sene* of experiments in 
which the height of the pentane air gas flame was adjusted 
strictly according to the directions risen in the Appendix, the 
light afforded by this flame was found to agree exactly with the 
mean result afforded by the standard candle flame In other 
senes of experiments, indeed, m which a slight variation was 
made in the mode of adjusting the height of the pentane au gas 
flame, some discrepancies m the direct results furnished by the 
comparison of its light with that of the standard candle flame 
were observed, but in these several senes of experiments also, 
when the necessary correction, tailed for by the difference in 
the mode of adjustment resorted to, was made, the light of the 
pentane air gas flame was found to accord closely with the mtan 
result afforded by the standard candle flame 

“ (7) Inasmuch, however, as there is a practical advantage in 
companng directly the light of such a coal gas flame as is usually 
tested (being, that is, of about a sixteen candle light value), with 
a light approximating somewhat m value thereto, we have further 
submitted to careful examination the flame of the ten candle 
light pentane argsnd proposed as a standard by Mr W J 
Dibdin in 1886 This flame is produced by burning a mixture of 
air and pintane vapour from a suitable argand burner, provided 
with an opaque screen by which the light from the upper portion 
of the flame is cut off The screen being set at a definite height, 
it was found by Mr Ihbdin that, owing to a compensating action 
affecting the lower or exposed portion of the flame, the luminosity 
of this portion of the flame remains constant even under con 
aderable variations, whether in the total height of the flame or 
in the proportion of pentane vapour to air in the mixture burnt 
With a view to simplify the construction of the argand burner 
furnishing a cut off flame of this constant luminosity, we have 
tried various changes in the form of the cone and in the division 
of the air supply to the flame, but in every case have found the 
original burner as supplied by Mr Sum lor the purpose, to give 
more satisfactory results than the modified forms 

“ (8) The amount of light emitted by the portion of the 
Dibdin argand pentane air flame that is used in photometry, being 
dependent on the distance above the steatite ring of a screen tiy 
which the upper part of the flame is cut off, we have come to the 
conclusion that when the bottom of the screen is fixed at a height 
of 2 15 inches (54 6 mm ) above the top of the steatite ring, the 
amount of light emitted by the lower portion of the flame is sub 
■stantially equal to ten times the average light of a slandird 
sperm candle flame, or to ten times the light of Mr lfxrcourt s 
one candle light pentane air gas flame 

“ (9) Wc nave further satisfied ourselves that any number of 
Dibdin argand burners may be produced, having the form and 
dimensions set forth in the Appendix, and that these several 
burners, when used in the manner there defined, may be 
depended on to fomish a flame giving, when duly screened on 
the top, ten times the average amount of light given by a 
standard sperm candle 

“(to) We therefore recommend that the pentane air flame 
furnished by a Dibdin argand burner, having the form and 
dimensions set forth in the Appendix, and used in the maimer 
there defined, be accepted as giving the light of ten standard 
candles, ami that this flame be authorised and prescribed for 
official use in testing the illuminating power of the gas supplied 
by the London (>as Companies 

“ (it) We further recommend that sealed specimers of the 
burner, the carburetter, and the pentane for use therewith, duly 
certified by the Gas Referees, be deposited with the Board of 
Trade, and alio in such places and tn the care of such persons 
as the Board may direct, to be available for the purpose of com 
panton, in the event of any question arising as to whether the 
pentane air flame of some particular burner does or does not 
afford the same amount of light as that now proposed for 
adoption as a standard 

“(12) With a view to making some provision for future pox 
able improvements and requirements, we further recommend 
that the Gas Referees be authorised, should they at any Ume see 
fit, to approve and certify for use in gas testing any other flame 
baaed upon the 10 candle standard denned above, which they may 
consider suitable for the purpose whether produced in a like or 
unlike way, and whether having the same or a different multiple 
value, such other flame, however, not to be used for gas testing 
unless approved by the Board of Trade, and antes* the (ms 
Companies give their consent to its adoption as a standard 

" (13) We further recommend that the illuminating power of 
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coal gas shall continue to lx. recorded as heretofore in terms of 
fhe light given by a bjnuhid number of cubic feet (to wit, 5 
cubic feet) burnt per hour from the standard London argand 
burner, but that, in testing the illuminating power of the gas, 
the requirement that the gas shall actually be consumed at this 
rate lie rescinded, so ns to ill iw the Gas Referees to sanction a 
mode of testing in which the gas shall be burned from the 
standard I ondon argnn 1 burner it whatever rati is found 
requisite in order that it may give a light equal to that of the 
prescribed number of candles, anil in which the illuminative 
value of the gas shall be cxliuhted as being inversely as the rati 
st which such gas hsd to lx. burned during the testing to as to 
give this amount of light ’ 

The Report is signtd by I’r if William Odbng, IRS 
(Chairman), Mr W J Dibdin, Dr > 1 ranklxnd, * K ij , 
Dr A Vimon Harcourt, IRS, Mr George Livesey, 
Dr William PoIl, Mr (.1 urge Rom Inncs, Prof A W Rucker, 
IRS.Dr W J Russell, F K S , Mr G C Trewhv, and 
(subject to iht omission from (13), line 7, of tin words “ tneGas 
Kefiren to sanction ) by Mr H P Jones Prof \1v1an B 
Lewes wss the Secret-try of (he Committee 


SClkNIlHL 11)1 CA 1 ION IN AMERICA 

T TPON the nreasi in of the laying of the comer ktoni of a new 
Ixulding for a Museum for Dartmouth College, Ilxnovcr, 
US, Prof A S Bukm >re recently delivered an address, in the 
oursi of which he dealt with the methods of scientific 
instruction in \mirica 1 hi College was originally designed 
tn elevate the Indian rice in Vmenca, hence its locution it 
H mover. New Jlompshire, in 1770 It was named after Lord 
Dartmouth, who took a deep interest in the almngines ol the 
New World, and who was the principal lxmefactoi of the 
school established for their education 

We extract the following from the report of Prof Biel nu ri s 
address in the New York Times — 

“ The present is pre eminently an educational age, and the 
princely gift from one of our ilmn mater’s loyal sons for the 
purpose of endowing a ‘ professorship of paleontology, archt 
oloey, ethnology, and kindred subjects, and for the erection 11 1 
building for preserving anil exhibiting specimens illustrating the 
aforesaid branches, u> 111 perfect harmony with the judgment >f 
the leading educators of our limes, namely, thit the greatest 
benefit it is our privilege to confer upon coming generation- is to 
provide ever increasing means for their mental improvement 
11 As we meet to day to lay the comer stone of the noble edifice 
so generously provided for by the late l)r Ralph Butterfield, 
and to celebrate the commencement of a structure which will 
add so largely to the educatu nal facilities of this college I invite 
you to consider with me as a subject suggested by this eeasion, 
* The Place in Modem 1 duiation of the Naturil Sciences md 
their Museums 

“ In a penod which will ever be fim ius in history fuT the grelt 
donations that are being constantly mule by our private citizens 
for the public good, it is worthy of our careful consideration 
that the most mumfieent gifts are almost ixclusiv ely for the 
purpose of promoting education In the United States where 
even the exixtence of a Government for the jxxiple and by 
the people’ must ever rest upon the intelligence and the 
integnty of each individual citizen, it is nit a matter of desir 
ability, but simply one of necessity, that the promotion of public 
instruction shall ever lx: a question of paramount importance 

Avtttu in Svstbvi of Tfvchini 
“Our American system of Instruction may lie rtpidly sum 
mansed First and lowest is the kindergarten, which may be 
regarded as still in its experimental stage, but which is certainly 
destined to become one of our most effective methods of mental 
training Next come the public schools, supported by taxation, 
with their primary ami grammar grades, and the high schools 
and private academies Above these are the colleges, with their 
ever mcrcaiing senes of elective studies ; and then the univcr 
stties, with their special schools of science, medicine law, and 
theology 1 and finally, the great postgraduate institutions, 
composed of entirely distinct corporations for the creation of 
great museums of science and art, and the accumulation of 
exhaustive hbranes. 
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" As nearly as it is posuble to ascertain, we hat e Iren expending 
twice as much per individual for public education as England, 
but as she increases her grants for that purpose our provision 
must tie enlarged in the same ratio, and especially ought we to 
introduce the latest and most improved mitho Is f ir imparting 
instruction 

“The National Iducational Association, at its meeting at 
Saratoga in 1892 appointed a committee with President I* hot 
at its head to suggest improvements m the studies if our 
secondary schools and m their report those educators state 
their opinion that ' the study of both plants and animals should 
begin in the lowest grade or even in the kindergarten and 
that such studies with geography subsequently added ought t 
count in an examination for college Indeed we find the 
tatter study already in the curriculum of Harvard l mversity 
In 1882 just ten years before President Eliots committee wvs 
appointed we began to seek to render our Museum of Naturvl 
History m New \ ork City an aid t • the instruction given in 
our public schools by placing in each of them a small cabinet of 
the rocks, corals, shells insects, and buds of our >wn country, 
We also organised forthe teachers a senes of illustrated lectures 
ilcscnlang the collections on exhibition m our halls and picturing 
(he tegions from which they came Our first au hence consisted 
of twenty five teachers and three officers of our Board of 
1 ducation Last year under the auspices if the Stile 
Superintendent of Public Instruction we spoke directly vl the 
museum and indirectly by the repetition of our lectures else 
where to 103 OOO of our educators and other citizens, and now, 
through a provision made by the last Legislature, our visual 
instruction will be repeated in the public schools < f every city in 
our State and m all the villages having a imputation of 5000 
and upward so that during the coming year we shall reach 
800 000 pupils besides huge audiences of adults on the public 
holidays The measure of sucress that has attended < ur labours 
has been largely due first to our belief that it is the duty and 
the privilege of every educational institution of every grade t( 
try to render a distinct tenefil to each class of the utizens 
wherever it may be 1 mated and secondly to the illustrative 
method employed based on the maxim that ‘the eye H the 
royal avenue to the mind 

• To the question what kind of a collection in natural hist iry 
should be desired for each of these grades of instruction we 
would reply that it should exactly correspond to the curri ulum 
of study adopted by that grade A college museum should 
ptssess u full senes of the animals plants and minerals of the 
State m which it is situated, with typical specimens of the orders 
of these natural kingdoms from other States and other Continents, 
and als< a library that will enable Us teachers to keep up with 
the general progress of their departments J ven this simple 
plan may be made to ahsorh more money than most of lur 
colleges are likely to acquire for such puqmscs during many 
generations on account of the unfortunate tendency in these 
times for many a fnend of education to found a new instituti m 
which may bur his name 

In this presence I hardly need to add that every student 
should lie encouraged to improve his leisure hours in taking long 
walks through all the region surrounding his place of study in 
order to make hisewn observations and nis own deducti ms upon 
the physical geography and geology of the places visited His 
vacations may in this way become quite as important as the same 
length if term time, If during these travels he will gather 
minerals fossils or make a small cabinet of botanical specimens 
or insects he will not txsly gain important information but will 
have discovered the true mode of gaining by healthy exercise in 
the 1 pen air that relaxation which <* a necessary condm m to the 
best results 111 thi recitation room and whatever may be his 
subsequent occupation thankful indeed will he lie that he 
co mme nced so early to learn how to forget the overwhelming 
care* of a busy life and that therefore he is able once more t • 
com mu ne with nature as reslfully as he did in his c illege days 

“ A university which has courses of post graduati studies 
added to its college curriculum may follow the same plan and 
also provide the means for original research along those lines in 
which Its professors may be eminent authorities However, 
experience has taught us that when one enthusiastic instructor 
dies and MMther taxes his place the new occupant 1 f the pro 
fessonal WW usually has already given his leisure time to some 
one of tin thousand groups of the atnmal kingdom entirely 
different from those studied by his predecessor, and the I ooks 
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and specimens he finds already gathered will prove of little value 
lo him for the pursuit of his own fivounte branch of our science 

Ml sKOMS AS EllUCAlOKS 

“ A museum of natural history developed by a distinct corpora 
lion may advance education in two different ways—firstly by the 
exhibitions of its collections and by illustrated lecture*, and, 
secondly, by securing such exhaustive senes of specimens and 
the hooks treating of them as to render it possible for original 
research to be earned on in many or most of the orders of the 
animal kingdom Such organisations could favourably utilise an 
unlimited amount of funds and even partly to fulfil their mission 
must absorb em mi his sums They can therefore, only be 
created in our great snd wealthy cities and in them only by a 
happy and enthusiastic uo operation of their State and Municipal 
Governments supplemented by Urge gifts from their wealthiest 
and m wl generous citizens Our museum in Central Bark is 
I ecommg such an institution for instruction and investigation 
The city has pn sided a site 1 f eighteen acres and $3 500 ooofoi 
that part of the structure already erected and under contract 
Our specimens and books the gifts of private citizens amount 
lo alx ut $2 000 000 more and yet we have completed less than 
>ne fifth t f our pr iposed edifice The Art Museum has even a 
larger property and as comprehensive a plan, and now the Lenox 
and Astor 1 ibranes, and the 1 llden gift are happily united and 
together form a third stone in the arch of this central university 
for the highest culture So that while we visit London t 
admire its group of noble institutions at South Kensington, we 
arc at the stme time f mnding in t ur new land a similar aeneton 
a greater si ale and erecting buildings and aei umulaling collections 
at a rate not witnessed on the other side of the sea, but the 
extensive gnmn 1 ]>lan upon which we are tuilding the Museum 
f Natural Hist >ry emlxidies the views of the late Sir Richard 
Owen the al lest investigator m our science of the present 
century 

In vuih a museum the specimens of minerals rocks and even 
fissilsmay l« nearly perfect in themselves or fairly represenu 
tive of the formations from which they wcie taken hut it should 
be remembered that in the usual mode of exhibition of animals 
and | lints we necessarily lose the charm of their environment 
Thus the s ng thrush which in life hlls these northern valleys 
with the migual music of its liquid notes when mounted and 
placed in a ease is not only mute but uninteresting The hum 
mmg 1 irds in ill thur array of brilliant gems, to bekniwn 
must be seen thv e darting to and fro amid the fragrant and 
richly cvl ured fl wers which supply their food in the tropical 
lands where the stately palm trees wave their graceful fronds 
Ihe albatross as usually mounted with its wings tamely folded 
hardly suggests the noble bird that skims gleefully over the 
crests of mountain! us waves while the storms are raging in the 

Roaring hurtles rf the southern ocean The chamois can 
only he appreciated when it is seen aloft on some projecting 
crag of the Alps and the Rocky Mountain goat when, after 
1 ng climbing we fin 1 it surrounded l>y the splintered jieaks ol 
the Selkirks htgh up on the borders of eternal ice 

To remedy these defects such a progressive thinker as Sir 
\\ ilium Mower wisely proposes an entire change in the present 
style of taxidermy and our experience in New V ork has been 
that our cases of American birds in their native haunts are 
among the most attractive as well as instructive displays in our 
halls In our illustrated lect ires we exhibit on one screen the 
Rocky Mountain sheep, while we picture on another screen 
beside it the grand mountain of the Holy Cross, where this rare 
animal formerly roamed 

/oology has attained a prominent place in this country large!} 
through I hit great investigator and instructor, Prof Lewis 
Agassiz wh *e marullous store of knowledge was equalled only 
by hu devotion to his favourite study 

‘ But while science should be pursued for science s sake, yet we 
must n H under estimate the value of the technical sciences which 
take the results of original research and transform them so that 
they may confer an immediate and practical lwnefit upon the 
whole world It is in this great department of modem education 
—the applied sciences—that the American people are pre 
eminently successful and in the coming contest for the 
supremacy among all nations, ours is destined to maintain a 
commanding place through our untinng industry, inventive 
genius, and peculiar adaptability to meet new conditions ” 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Pbof J W Tudd, C B , F R S , has been appointed Dean 
of the Royal College of Science, in succesoon to the late Prof 
Husky 

Thk following lut of Royal scholarship*, medal* and prize* 
awarded last month in connection with the Royal College of 
Science, I ondon, has just been issued by the Department if 
Science and Art Royal scholarships —hirst years Royal 
scholarships, Ernest Smith, George Marks Russell, F rank Fishei, 
Norton Baron, second year’s Royal scholarships, Robert Sowter 
Joe Crowther Medals and prizes — Fdward I orbes ’ medal 
and prize of books for Biology, William f,eorge tree man 
*• Murchison ” medal and prize of bo k* for Geology, John Cas 
pell, “ Tyndall pnze of books fir Physics, Part I , Wiliam 
Herbert White, • De la Beche medal for Mining, Rolierl 
Wiliam Pringle, Bessemer ’ medal and pnze of books for 
Metallurgy John Collet Miulden ‘frank Hattm pnze of 
books for Chemistry, William Longshaw I nrcs of books given 
by the Department of Science and Art —Mechanic* C eeil 
Alwynt Selpram Baxter Astronomical I hysics, Fme*t Edward 
I eslie Dixon, William Herbert White Practical Chemistry 
Henry William Hutchin Mining Robert William Pnngle 
Principles of Agneulture William \\ llliams 

Tub University of Pennsylvania has issued an appeal (says 
S ittut) asking for an endowment fund of £l ooo ooo to meet 
the immediate requirement* of the University Mr Thomas 
McKean has given without restriction* a sum of j£io ooo in 
addition to the £ 10,000 given a few months ago A contnbu 
tion of jjgooo has Mao been received from Mr Richard f 
Lopcr It u stated that this is the thirteenth contribution of a 
similar kind that has been received We leam from the same 
source that the University of Cincinnati hu, received a gift of 
j£qooo from Mr Henry lfanna t > be used in the erection of a 
wing in the new University building 


SOCIETIES AND ACADEMIES 

Dublin 

Royal Dublin Society April 24 Irof J Mallet 1 ur* 
the chair The following communications were read —Dr 
I M'Weeney on a temporary variation in the quality of the 
Vartnr water [Tht* is the water supply of the city of Dublin J— 
Dr iVvid Hepburn (of Fdinburgh) on the papillary ndges on 
the hands and feet of monkeys and men The material for thi* 
paper was supplied by the anthropological laboratory of Trinity 
College Dublin, and the paper wa* communicated by Prof II 
I Cunningham, F R S. —Mr Walter L Adeney on the c< urse 
and nature of fermentative changes in natural and polluted 
waters, and in artificial solutions, as indicated by the compt u 
lion of the gases in bolution 

May 22 —Mr Thomas Preston in the chair —Tht following 
communications were presented —Prof Emerson Reynold^ 
F R S , note on the spectrum of argon Mr W E Adeney on 
the chemical examination of organic matters in river water — 
Mr Richard I Moat, on the preparation of helium —Mr Moss 
-also exhibited a simple form of apparatus for the, distillation of 
mercury in vacuo, aiml Dr W Frazer showed some photograph* 
of the natives of Formosa. 

June 26 —Dr T JoIy, F R S , in the chair —The following 
paper* were read —Mr Thomas I rest on, on the rectilinear 
propagation of hght —Dr J Joly on photography in natural 
colours —Sir J William Dawson 1 KS note on a paper on 
" Eoxoonal structure of the ejected blocks of Monte Somma, 
by Dr H J Johnston La vis and Dr I W Gregory, and reply 
to the note by the last named authors —Dr G Johnstone 
Stoney, F R S , criticism of the kinetic theory of gates regarded 
-as illustrating nature —Dr F J M Weeney, further o&erva 
turns on the Vartry water —Dr M Weeney exhibited cultivations 
of Pkem* Btt*, a fungus that produces a disease of the mangold 
wureel 

Pabii 

Academy of Sciencas, July 29 — M Marey in the chair — 
On the pre sen ce Of water vapour in the atmosphere of the planet 
Mars, by M J Janssen Mr W W Campbell has recently 
•asserted that the atmosphere of Mars does not contain water 
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vapour, and has requested further detail* concerning the author’s 
observations, from which the presence of water vapour had been 
supposed to be proved These details are now supplied; the 
author particularly points out that his Etna observations were 
earned out under exceptionally favourable conditions, and that 
the definite and convincing evidence they afforded was confirmed 
by observations earned out at Palermo and at Marseilles —On 
groups of substitutions if the same order and degree, by M 
Levavasseur —On algebraical surfaces admitting of a continuous 
group of internal la rational transformations, by MM G Cartel 
nuovo and F Fnnques — On algebraical machines, by M 
Leonardo Torres —Vibrations of the tuning fork in a magnetic 
held, by M Mauram New photographs of lightning flashes, 
by M N Piltschikoff Several types of lightning flash are 
defined, and the dimensions are given for ceitatn flashes, for 
instance, a photognq h taken during a storm at Odeaa on June 
13, shows a luminous band o 75 mm wide, caused by a flash at 
a greater distance than 10 kilometres, the actual width of the 
flash wa* therefore more than 62 metres A new voltaic cell 
by M Morisot J he cell consists of a carbon pole immersed m 

1 4 sulphuric acid saturated with potassium rnchrnmate and a 
zinc pole within a porous cell containing concentrated caustic 
soda solution (sp gr 1 25), this cell being separated 
from the depolarising acid solution by a second larger 
porous cell c jntaining dilute caustic soda (sp gr 1 oO Hie 
E M F of this tell is t begin with 2 5 volts and remain*above 

2 4 volts during at least ten hours of uninterrupted acti in and 
with variable external resistance remain* constant 1 he inter 
mediate bath of dilute alkali diminishes the action across the 
prrnus diaphragm between the soda and the sulphuric and 
chromic acids without materially increasing the resistance The 
zinc 1* less attacked than with an acid bath and may readily be 
brought into gold condition after long use by a short immersion 
in and —Action of aniline on mercurous iodide, by M Maurice 
1 ranyois The aniline decomposes the mercurous iodide with the 
formation of the substance diphenylmercuroduunmouum iodide 
(CfH.NH^Hgl, and metallic mercury The reaction is in 
complete and exactly similar to the action of water on bismuth 
sulphate or mercuric sulphate The boiling saturated aniline 
solution dissolves mercurous iodide and redcposiU it on cooling 
in the crystalline form —Action of mtnc peroxide on campho- 
lemcocid, by MM A Behai and Blaise—On the products of 
tht condensation of isovaleric aldehyde, by M I Kohn —On 
the estimation of lionc acid, by MM H Jay and Dupasquier 
The bone acid is distilled over into soda by the aid methyl 
alcohol used continuously and the residual soda determined by 
titration —On the elimination of lime among those affected with 
rickets liy M Oechsner de Coninck —On the utihty of injections 
of oxysparteine bef re anaesthesia by means of chloroform, by 
MM P Langlots and G Maurange The injection, an hour 
before the operation, < f 4 to $ egr of sparteine t r 3 to 4 egr 
of oxysparteine, together with 1 egr of morphine, gave rapid 
narcosis easily maintained with little cbl irofonn ana a regular 
pulse energetic even when the respiration became superficial — 
Influence of toxines on prigtny, by M A Chamn Bacterial 
poisons derived from the mother, like those introduced otherwise 
into the system, retard the growth of infants by rendering 
assimilation leu perfect —On the structure of the ectoderm and 
of the nervous system if parasitic I lathelminthes (Ir&nalodes 
et Cestodes) by M Ion Jammes.—Contributions to the 
emhryogeny of simple Ascidians, by M Antoine Pizon -On 
the composition of the monante sands of Carolina by M 
Boudouard -Discovery f gigantic remains of fossil elephants, 
made by M Le Blanc in la ballastiiredeTilloux (Charente),” 
by M Marcellin B rale 

RfcKLIN 

Physical Society, Turn. 14—Irof du Bois Reymond, 
President in the chair—Dr F Kurlbaum gave an account of 
hu, determmati >n of the unit of light made in c injunction with 
Prof Luramcr The unit was based on the light emitted by 
white hot platinum foil Since the radiant energy varies witn 
the temperature, it was necessary to keep the latter constant for 
aprolonged period, and to lie aide to re establish it at any tune 
This result was arrived at bolometncally by measuring the ratio 
of the total radiant energy from the glowing foil to the radiation 
taking place across an alwirhfng medium This ratio is de 
pendent' uppn the temperature of the radiating body, and pro 
sides a trustworthy measure of Its temperature It sras nccessaiy 
to find some covering for the bolometer which should absorb all 
rays as uniformly as possible, after many experimeht* a layer of 
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platinum black was found most suitable tot this purpose The 
absorbing medium employed consisted of a thin layer of water 
in a quartz cell The energy radiated ■from the heated foil passed 
through a diaphragm of known aperture, whose temperature was 
the same as that of the. bolometer The errors in determining 
the unit of light amounted to one per cent , due chiefly to the 
air currents on the surface of the fail The unit can now he 
established at any time in the Imperial Phyaico technical Institute 
(Berlin), but in order to facilitate its accurate establishment at 
any other piace, experiments are bevtg made to determine the 
temperature of the glowing foil from ratio of the radiation oyer 
the range of the visible spectrum 
June ab —Prof son Bczold, President, in the chan —Dr 
Rips exhibited and described some new electric meters con 
strutted by Siemens and Halske, which by the use of constant 
magnets provide an accurate measure for technical [imposes, and 
are uninfluenced by ordinary sanations of temperature Dr du 
Bois described experiments made by Dr h T Jones on magnttic 
lifting power lie had dready showed that Maxwells foimula 
holds good for a field whose strength n> up to 500 COS, and 
now passed on to fields ot greater strength In tht last set 
1 f expenments electro magnets were employed with a sectional 
surface of an iron liar passed through the umatuas A magnetic 
lifting power of 52 kilogrammes per square centimetre <f 
surface was thus for the first time obtained, and Maxwell s 
formula was found to hold good up fo this maximal value, the 
errur wis at most five per cent , due as yet to insufficient intro 
duct ion of corrections Stephan s formula did not in iny w»y 
correspond with the results ol the above experiments It further 
ippeared that a lifting power if rjo kilogrammes 1 cr sqiuuc 
centimetre should be obtainallr 


Amsifruav 

Royal Academy of Science*, June 29 - l rof \ an dcr 
Waalx 111 tht chair —1 rof Maitin presented a werk written bj 
him, and 1 nlitled “ Die 1 ossilien von Jvva Basing his argu 
mints < n the presence of these fossils, the author showed that 
ui lava the re are found l |iper Miocene, Pliocene and (Ju itemary 
sediments When the distrllnition of these formations is 
considered it appears that in general the newer strata hate been 
f >rmed on tilt outer stile of the < Ider ones and there can 1* no 
doubt that since the time of the Upper Miocene formation a 
continuous and icry slow eltiation of the cejasl ( ‘negativ 
str indverschiebung ) took |itact in consequence of which the 
Upper Miocene, Pliocene and Ou tteman sediments of the coast 
were laid dry That this shifting ol the coast was vetyton 
side ruble, is proved lij the faialiendoeng fossils, found 910 m 
above the level of the se 1 and this fact further tallies with what 
ts known about Sumatra, where in tht “ Padangxcht Bo veil 
Inndin Neogene sediments have been found up to a height of 
1088 III Not long ago the author showed that during the 
(Juateinary period a considerable movement took place in the 
1 extern part of the irctupclago, and numerous facts show that 
the whole of the Indian archipelago was subjected to this The 
author further remarked that ne had received interesting fossils 
from V\ estern Borneo Among them are Pin /V*»w< tn (n nan ) 
Ptolenardta and Corhula All these fossils have been found in 
strata that were foimtrly known as “ancient schists which, 
however, on account of the bIkivc mentioned fossils, tan only be 
reckoned to lielong to the Mesormcpcnod, more jxvrticuUrly they 
1 ught to be cl used either with the Jurassic or with the Cretaceous 
f irmation In accordance w ith the present state of our knowledge 
it is highly probable that the fossils in question have been taken 
from Jurassu formations It appears, then, that Mesozoic strata 
lu\t a very wielt distribution in the Indian archipelago -Prof 
Bey ennek read a i*ner on Cj ntp caJ) ts' The Cj tnfualyci \gall 
nnt, very common in Austria Hungary on Qutr us jxdwuulata , 
is appreciated in commerce as 1 first rat$ tanning material In 
the Netherlands two or three small looalities are known where 
this gall is to lx. .found The dehydration, rehydmtion and re 
dehydration of colloidal silicic acid, by Prof van Bcmmelen — 
Pro! btokvis presented some pamphlets by himself and some i>f 
his pupils and with reference to fir Langemeycr s dissertation, 
discussed the influence of the use of sugar upon muscular labour 
From expenments, made with the ergogmph, it is deduced that 
it has not yet in any w vy been pruv od that sugar has a fav ourame 
influence upon muscular labour —At the request of Dr C A. 
Lobry de Bruyn, Prof Fraochimont communicated that free 
hydrazine had been prepared oy the former >n two way* 
1* from N,U # HC1 with sodium methylate In a methyl alcoholic 
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solution, and a* by heating the hydrate to too 0 with barium 
oxide Free hydrazine is a somewhat thick fluid with the smell 
of the hydrate It boils without decomposition at 113* 5 and a 
pressure of 761 m m , and at 56* if the pressure is 71 m m 
When cooled, it becomes solid, and then melt* again at a*» 
its density at 23“ is 1 0073 and does not, therefore, rafter much 
from that of the hydrate (bailing at 119 0 ) In ordinary air it 
forms strong vapour* and ts easuy oxidised by oxygen with the 
formation of nitrogen In the air it will bum, but not explode, 
like hydroxylannne, and consequently it is much more stable — 
Prof Ramerlmgh Onnes communicated measurements on the 
capillarity of liquid gases, made by Dr Verschaffelt in the Leyden 
laboratory Cai borne acid snd nitrous oxide obey the law of 

corresponding st ites , their capillary equation has an exponent 
approaching the theoretical value given by \an der Waals, and 
they are not associated fluids -1 rof \ tn der Waals presented 
a paper intended for the report of the meeting, and entitled 
“ On the 1 ntic il encumstaneet of a mixture being a sequel to 
w htl w is 1 mmumc tied 111 the meeting of the set turn held tn 
May 
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THE HISTORY OF EVOLUTION 
I tom the Greek t to Dam in in Outline of the Develop 
went of the Evolution Idei By Henry Fairfield 
Osborn, Sc D, Da Costa Professor of Biology in 
Columbia College, &c (New \ork Macmillan and 
Co) 

HE object of this most interesting and useful work is 
to survey the last twenty foui centuries and bring 
together the thoughts—true and false—upon evolution 
fr camming and comparing the material which he has 
collected, the author concludes that the influences of 
cul) upon later thought aic greater than has been 
believed that Darwin owes moic even to the Creeks 
than we have ever recognised In supporting this con 
elusion the author desires to give due credit to the earlier 
vvnteis but not to lower in inj vv i> the transccndant 
position occupied by Darwin Indeed so scrupulously 
fan is the ticatment thit the mitcuals 11 c thoroughly 
iv ul ible to those who do not altogether follow the author 
m his conclusion And mmy objections to the conclusion 
ne most prominently brought forvv ird Ihus the great 
intei val between the beginning md the middle of the 
ptesent century when ill continuity in evolutionary 
thought seemed to be broken is described again mil 
igun We read on page 12 I erhaps the shirpest 
transition was at the dose of the third period in 
which a distinct inti cvolution schoil had sprung up 
end succeeded in firmly cnticnc hing itself so that Darw in 
ind \\ allucc beg in the picsent ei 1 w ith some abruptness 
Again on pages 227 and 228 the strong prejudice ig unst 
evolution which marks this peuod is illustrated in many 
ways and the section concludes ill the ptogiess 

which had been made in the long centuries wc hive betn 
considering was for the time 11 itent force rhe Evolu 
t on idea with the numerous truths w hich had accumulated 
about it, was again almost wholly subordinate to the 
Special Creation ide 1 

The recognition of this strongly marked gap in the 
history of evolutionaiy thought and above all, the details 
w hich we learn from D irwin s Life and Letters tend 
to throw doubt upon the v lew th it he drew much of his 
inspuation from the past The great majority ot 
naturalists could not entertain the idea of evolution unless 
some explanation of its cause w is forthcoming Darwin 
ticatcd die process and the cause is entirely distinct and 
was convinced of the one long bcfoic he had come to any 
definite opinion about the other In accepting evolution 
as against special creation we fail to find any evidence 
that Darwin was influenced by the arguments or con 
elusions of an earlier day He was influenced and finally 
convinced by his conclusions from his own observations 
on the Beagle (quoted by Prof Osborn on p 233) In 
looking for the causes of evolution he was equally in 
dependent of the past, for he saw that adaptation was 
the central fact which required explanation, and which 
had received none at the hands of the naturalists with 
whose writings he gras acquainted 
But whether the thread be broken or continuous, the 
history of thought upon this all important subject is of the 
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deepest interest and Prof Osborn’s work will be welcomed 
by all who take an intelligent interest in evolution Up to 
the present the pre Darwinian evolutionists have beet)for 
the most part considered singly the claims of particular 
naturalists being urged often with too warm an enthusiasm 
Prof Osborn has undertaken a more comprehensive 
work, and with well balinced judgment assigns a place 
to every w nter 

The histoiy of thought upon evolution from 640 B C to 
the present day is divided into two main phases, the 
second of which is further subdivided into three periods 
The first phase I he Anticipation of Nature Greek 
Evolution, and its effects on Christian Theology and 
Arabic Philosophy lasted from 640 BC to 1600A t> 

The second phase The Interpretation of Nature 
Modern Evolution opens with the period of ‘ Philoso 
phical t volution from 1600 to 1800,associated with the 
names of Bacon Kant Herder, Bonnet, Oken, &c In 
this period the Greek traditions were largely shaken off, 
and inductive evolution began 
Ihe next peuod that of the nse and decline of 
Modern Inductive I-volution somewhat overlapping 
the last is limited by the years 1730 ind 1850 from 
Huffon to St Hilaire It depends upon the writings of 
I mneus Erasmus Darwin Lamarck, Goethe Treviranus, 
&.C At the close of this period, Owen and Herbert 
Spencer are placid 

The last period that of the re establishment of 
Modern 1 nduc tiv e F v o lution upon a fii mer foundation, 
dates from 1858 to the present day It is associated with 
the names of Darwin and Wallace and marked by the 
scientific evidences of evolution, by the theory of natural 
selection by observation and speculation upon other 
factois of evolution 

J he section which deals with the Creeks has been 
somewhat unfairly criticised Some people appear to 
believt that an account of Gieck ideas upon evolution 
can only lie attempted w ith success by an eminent cl is 
sical scholar But classical scholars have alreadv done 
their utmost in the w ly of translation and of study It is 
now of far greater impoitancc to have a rntual iccount, 
like that in the work we are considering by a wliter who 
is an authority upon evolution 

In discussing The I egacy of the Greeks (pp 64-68) 
the author points out that the first element is scientific 
curiosity their desne to find a natural explanation for 
the ongin ind existence of things The complete de 
pendence of all investigation upon this spirit is main 
tamed and it is truly said that 1 the ground motive m 
science is a high ordei of curiosity led on by ambition to 
overcome obstacles The final conclusion is that the 
Greeks left the latei world face to face with the problem 
of causation in three forms first, whether intelligent de 
sign is constantly operating in nature , second, whether 
nature u under die operation of natural causes originally 
implanted by intelligent design and thud, whether 
natuie is under the operation of natural causes due from 
the beginning to the laws of chance, and containing no 
evidences of desigp, even m their origin " 

In this section of the work we find, as we might expect, 
that the genius of Aristotle completely overshadows that 
of the other Greek" writers who attempted to face the 
problems, of the origin and development of living forms 
R 
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In the long second period, that of the theologians 


and natural philosophers, “ no advance whatever in the 
■development of the evolution idea was made , 
scientific speculation and observation were at a stand¬ 
still, except among the Arabs ” (p. 70) 

As we advance towards the work of the naturalists and 
philosophers of the two last centuries, the difficulties and 
dangers of interpretation increase It is even easier to 
read preconceived notions into the single passages of 
dead writers than into the phenomena of nature , and wc 
nil know that the latter process is only too easy If the 
results are not to be in the highest degree misleading, 
the author must, like Prof Osborn, be entirely free from 
bias, and must possess a cool and critical judgment 
We meet with constant and timely protests against the 
rash conclusions which may be reached by selecting 
isolated passages from an author, and dealing with them 
apart from their context, and the full recognition of the 
great danger which underlies this too common practice, 
viz that we unconsciously read into such passages our 
present knowledge (p 80) 

Prof Osborn considers that too high a place has 
been assigned to Oken and Treviranus by Haeckel and 
Huxley respectively, and that Naudin's supposed antici 
pation of n itural selection is far from being as satisfactory 
as Quatrefages and Varigny maintain I he suggestion 
that Oken anticipated the cell theory is acutely criticised 
it is suggested that his conception of the cell as a sphere 
was probably only a result of the transccndant position 
•occupied by this geometrical form in his system of 
philosophy (p 134) 

I he suggestion (on p 335) that Darwin's 1844 Essay 
should be published will, the present writer feels assured, 
meet with warm approval from the wide circle of readers 
who arc eager to learn all that can be learnt of the 
history of Darwin’s views upon the great work of his 
life 

The hope is expressed (on p 245) that we shall learn 
the steps which led to Wallace s independent discovery 
of natural selection That information is fortunately now 
before us, and we know that Wallace was led to the dis 
covery by reflecting on Malthus’ “Essay on Popu 
lation,” as he lay ill of intermittent fever at Temate 
(quoted, without reference, in M lines Marshall s “ I ectures 
on the Darwinian Theory,” London, 1894, pp 213, 213, 
and to be found in the abndged form of the “ Life and 
Letters of Charles Darwin’) Thus another most im 
portant detail is added to the extraordinary coincidence 
of the independent discovery of natural selection 

There is comparatively little to criticise in the volume 
The idea of the marine origin of life, traced to 1 hales, 
is stated to be “now a fundamental principle of evolu¬ 
tion” (p 33), but at the end of the volume it is more 
correctly asserted that we are now too wise to answer 
the inquiry Where did life first appear ’ (p 347) 
Concerning the debated question as to whether 
Lamarck was aware of Erasmus Darwin’s writings, and 
made use of them without acknowledgment, the author 
(pp 154,155) quotes a passage from the “ Amraaux sans 
Veftdbres,” in which Lamarck states that his theory is 
the first which has been presented This he considers 
to be “satisfactory evidence that Erasmus Darwin and 
IJO. 1346, VOL. 52] 


Lamarck independently evolved their viewa" But if 
Lamarck borrowed without acknowledgment, it would be 
but a small step further to wnte the passage in question. 

The statements and conclusions to which exception is 
chiefly to be taken concern the bfe of Darwm himself, 
which the author professedly treats in a very brief and 
imperfect manner, any detailed account being beyond the 
scope of this volume 

The author speaks (p 327) of “ Huxley’s somewhat 
guarded acceptance of the theory ” on the first appearance 
of the “Origin,” and implies that he became a much 
stronger supporter of evolution in later years But in 
reality his convictions on this subject never changed In 
his letter to Darwin, written November 33, 1859, the day 
before the publication of the “ Origin, ’ Huxley expressed 
himself as “ prepared to go to the stake, if requisite, in 
support of" those pirts of the book which deal with 
evolution as apart from natural selection As to the latter 
he says “ I think you have demonstrated a true cause 
for the production of species, and have thrown the onus 
probandi that species did not anse in the way you sup 
pose, on your adversaries ” And these were Huxley’s 
views up to the last occasions on which he spoke on the 
subject, at the Oxford meeting of the British Association 
last year, and at the anniversary of the Royal Society 
when he received the Darwin Medal On both occasions 
he carefully distinguished between evolution and natural 
selection, being prepared to defend the former to the 
uttermost, while he declined to commit himself upon the 
latter 

It is contended (p 239) that Darwins filth in natural 
selection reached its climax in 1858, and then gradually 
declined The evidence quoted in support of this con¬ 
clusion is a letter to Larus in 1869, in which Darwin says 
“ I h ive been led to infer that single variations aie of 
even less importance in comparison with individual 
differences than 1 formerly thought ’ But this passage 
proves a strengthening, and not a weakening of his belief 
in the efficiency of natural selection, inasmuch as it is 
considered competent to work upon the minute differences 
which separate individuals instead of upon the ready 
made material provided by single variations, however 
conspicuous By “single variations” he meant single 
individuals differing widely and conspicuously from the 
average of their species His letter to CaitiB was written 
shortly after he had been convinced on this point by 
Heemmg Jenkm’s review of the “ Origin” (North British 
Review , June 1867) A careful study of vol zu of the 
“ Life and Letters" leaves no doubt upon this point, 
while the facts thus brought out tend to refute the 
argument on p 345 as to the supposed antagonism be 
tween Darwm s and Wallace’s conception of the operation 
of natural selection as expressed in their contnbutions to 
the Linnean Society in 1858 

A passage in the sixth edttion of the “ Origin ■ is re¬ 
ferred to (p 242) as having been published in 1880, and 
is therefore considered to be “ among Darwin’s last words 
upon the factors of evolution ” The passage in question 
is referred to p 434 of the “ Origin,” but occurs on p 421 
of the copies I have consulted In it Darwin expresses 
his belief that evolutton has been effected “chiefly” by 
natural selection, “ aided in an important manner by the 
inherited effects of use and disuse of parts, and in an 
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unimportant manner by the direct action of ex 
temal condition* This passage is considered by 

Osborn to prove that the progressne tendency towards 
the explanations of Lamarck and Buffon which he belies es 
Darwin exhibited from 1859 onwards—culminated at 
the close of his life But the sixth edition appeared in 
1872 and the date 1880 is meiely that of a reprint The 
words in question were certainly written before the former 
date and even in the fifth edit on (1869) Darwin inserted 
the word chiefly to qualify an expression of confidence 
which might have been interpreted as a belief in the all 
sufficiency of natural selection 

The fart appears to be that there was no progressive 
change m Darwin s ittitude on this subject but that his 
opinion fluctuated is various classes of evidence were 
brought before him and at the very end of his life his 
belief in the direct ict on of external conditions was 
seriously shaken by the resu ts of Hoffmann s experiments 
The effect produced on him is well shown in his lettci to 
Semper written Jul> 19 1881 less than a year befoie his 
death ( Life and Letters vol 111) Hut although 
1) irwin s opinion fluctuated as to the relative value of the 
supposed causes of ev olution other than natural selection 
his views as to the paramount importance of the latter 
never varied in any of his published utterances The 
words which conclude the Introduction of the 1859 
Origin are repeated without change in each succeed 
ing edition and repnnt hurtheimore I am convinced 
that natural selection has been the main but not the 
exclusive means of modification 

The printing and general get up of this interest ng 
work leaves nothing to be desired being for above the 
iveroge that obtains in scicnt fic publications It ma> 
confidently be predicted that the book will be widely 
lead and greatly appieciated E B 1 

THF EIFMFNTS OF ARCHITECTS KF 
Architecturefor Getter U Re lit rs 6r* By H Heathcote 

Statham 8vo (I ondon Chapman and Hall 1895) 
HE atm of this treatise as stated in the preface is 
certainly a good one namply to supply the 
general reader with the means of criticising architec 
tuie in an intelligent manner and principally by giving 
an analysis of the two most logical and complete styles 
that have ever existed namely the Greek and the 
Gothic the former representing the trabeated, and the 
latter the arcuate system of building Our author how 
ever very property does not confine his attention to 
these two styles and their later developments but also 
makes wide digressions in the direction of Egyptian 
Byzantine, and Mahommedan structures, all of them 
being copiously illustrated and discussed at conside rable 
length The work exhibits throughout the author’s great 
and varied acquaintance with his subject and cannot but 
be of much interest and value to any reader who desires 
to dive more deeply than amateurs are accustomed to do 
into the principles which ought to guide the‘professional 
architect and which, indeed do guide all those who 
achieve anything worthy of the art in which they practise 
In page 20 the importance of planning is property 
insisted on The plan is shown to be the very ‘ back 
bone of the structure and the attention 6f the general 
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reader is rightly called to this It may be doubted, 
however whether the general reader is prepared for the 
minute criticism which wt find a little further on respect 
ing certain competition designs which criticism is 
rendered the moie d fficult to follow, in consequence of 
the small scale of the plans by which these designs are 
illustrated and he may perh ips, wish that he had been 
led into such deep witei more gently In page 31, with 
reference to the prop >rt ons of buildings as affecting the 
eye the author appetis to doubt whether—with the 
exception of the late Mr W VV Lloyds discovery of the 
system which prevails in the Parthenon—any definite and 
clear case has been mule out for the establishment 
of proportion thcones I he author is probably quite 
justified in his refusal to iccept any general adoption of 
a system for proportioning buildings on the basis of 
geometrical figuies csjicci illy triangles of v anous angles 
there could not posx bly be any a.xthetic value in con 
fining the min 1 nes of the architecture within such 
limits but rectangular proportions in low numbers (of 
which n itute are the proportions of the 1 arthenon) aie 
on a different footing and it is extremely probable that 
they do produce humomous effects They are to be 
found in many other Greek examples besides the Par 
thenon and in one ( oth c building at least namely the 
work of Bishop C rosetete m the nave of I incoin 
Cathedral (see the Inunctions of the Archaeological 
Inst tute of ( reat Britain &.c for 1848) where redan 
gulir proportions of this character come out without any 
coaxing with remarkable exidnrss and as Bishop 
( losetete besides being a great ecclesiastic was one of 
the most prominent philosophers of his day there is 
the more reason to iccept it as having been intentional 
In p 34, the chief characteristics of the Fgyptian the 
( reek and the t othic are summed up in a few words as 
Mystery Rationalism and \spiration In p 43 the 
meed of merited pmse is given to Mi EL tarbetts 
excellent little treatise on The Principles of Design in 
Architecture In p 58 doubt is thrown on the wooden 
origin of the Cieek entablature The reader however 
may be referred to MM Perrot and Chipiez recent work 
on The Arts of 1 nmitive Greece in which this den 
vation is shown from the remains at 1 nyns Mycenae and 
Orchomenus In p 73 the Connthian example of the 
temple of Jupiter Olympius at \thens should not be 
attnbuted to a Roman source it dates from Antiochus 
Epiphanes the Greek founder, and the prototype of the 
capital is found in the tholos at Epidaarus a pure Creek 
building No doubt at the time the Athenian temple was 
built about 170 b c Rome was pushing her way towards 
the East and Antiochus himself had been sent as a 
hostage to Rome after the defeat of his father by Scipio 
1 here may have been something political in his employ 
ment as we are told of a Roman utizeh as his architect 
but the architecture itself at that date, could not but 
have been thoroughly Greek 

In p 78 the author well illustrates his argument show 
ing thi superiority of constructive simplicity in a design 
over another decorated with meaningless architectural 
detail, by the contrast of I ondon and Blackfriars Bridges 
but it is not so clear as maintained in the previous page 
that the, combination of columnar and arcuate design in 
the same wall is a Roman sham It is no doubt a 
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departure from primitive simplicity, but there seems no 
reason for calling it a sham, in cases where both types 
are used constructively The “general reader* may 
•certainly be justified in passing over the “approximate 
theory” of the strains of arches, but the subject of pen 
dentives (in p 95) is more to the point, having very impor 
tint relation to the construction of cupolas Much more 
seems to be made in the criticism on the shams of St 
Paul s (p 98) than the subject warrants. Hie design is 
blamed because the interior cupola is distinct from the 
external There would be as much reason to blame the 
magnificent central towers of some of our cathedrals 
because the open lantern chamber over the crossing does 
not nse to the summit of the tower or spire The author, 
however, duly praises Sir Christopher Wren s first design, 
the Greek cross plan, of which a good judge, the late 
Rev J L Petit, has maintained that if this design had 
been executed it would have been the finest mtenor in 
the world On the subject of vaulting (pp 107-116), the 
development of which is well and clearly followed out, it 
is stated that the pointed arch was tnvtnltd for the pur 
pose of facilitating the construction This could hai dly 
have been the case, because the pointed arch had been 
used m the East long before the period referred to but 
its great applicability to that favourite architectural feature 
was then recognised, and when once introduced for con 
structive reasons, it soon began to influence the whole 
structure 

In p 125 commences a chapter on the theory and use 
-of mouldings, which play.so important a pan in archi 
tectural design that it is quite essential that an amateur 
who desires to form a right judgment on architectural 
subjects, either histoncally or cntically, should study 
their development and application, he will find the sub 
ject clearly and logically explained in this chapter In 
chapter v are some judicious remarks on ornament, 
showing on the one hand that however valuable a help it 
may be, the art is really independent both of sculpture 
and carved ornament, and that the latter is inferior in 
•expression to mouldings properly used In pp 184-188 
are some just views on the combination of architecture 
with scenery Without going so far as to say that a spire 
■on a hill—such, for instance, as Harrow—must necessarily 
lie ill placed, the statement of the incongruity of this 
feature in a mountainous country may be supported by 
•citing the example of incongruous effect of the Amble 
■side spire in a Westmoreland valley 

The work ends with an historical sketch, which shows 
much thought and learning The author can, however, 
scarcely be correct in speaking of such structures as the 
Treasury of Atreus at Mycenae as formed of large blocks 
of masonry with no architectural details whatever It 
is possible that the ornate elaboration of the Beehive 
tombs at Mycen«e and Orchomenus, as shown in Perrot 
•and duplex’ work, before referred to, may be a good 
deal exaggerated, but there certainly exists evidence 
for a very considerable amount of architectural embellish¬ 
ment In speaking of the derivation of the Corinthian 
capital, it seems unnecessary, with the small amount of 
evidence to the contrary which exists, to relegate to the 
regions of fable the touching little story told by Vitruvius 
(chapter iv p 1) of its invention by Callimachus, 
especially as the earliest known example, in the temple 
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at BasbE, was the work of a contemporary, and probably 
a friend of the reputed inventor 
In p 355 the very important derivation of the dome is 
traced from the Pantheon, of which the date (in the 
reign of Hadrian) has lately been established, and then 
the addition of the spherical pendentive by Justinian’s 
architect (Anthemius of Tralles) m the great chuich of 
St Sophia. Io this is added the derivation of the 
architecture of the Western churches—which is traced— 
following Prof Baldwin Brown (“from the Schola to 
Cathedral ’) from the Roman house, of which the 
atrium and penstylium became the forecourt or parvis 
ind the porch, whilst the basilica supplied the apse, and 
the widening of the basilica on each side of the tribunal 
gave the germ of the transepts of our cathedrals In 
the summary of the different contributions made by the 
European nations to Gothic architecture Italy is denied 
altogether a specimen of true Gothic—and > et it possesses 
in Milan Cathedral an mtenor perhaps more impressive 
than that of any other church 

‘ PA A / f ML NT MONTES 
The Story of tk» Plants By Grant Allen (I ondon 
George Ncwncs, Limited, 1895 ) 

M R GRANT ALLEN tells the story of plants in 1 
readable and very inaccurate manner The key 
note to his work is struck in his pieface, in which he 
informs his reader that he has “wasted comparatively 
little space on mere structural detail, and, later on, tint 
he makes ‘ trivial sacrifices of formal accuracy ’ in order 
to expound general biological relationships It is true 
that he apologises for these amiable little weaknesses, 
but adds, in the same breath, that he lays before his 
* untcchniral readers all the latest results of the most 
advanced botanical research” It is impossible to avoid 
giving some samples of these “latest results 

For Mr Grant Allen, the plant is essentially the s;rctn 
plant, and the essential function of this plant i« ion 
structive metabolism On the other hand the animal is 
the very opposite of this, “he is a destroyer, as the plant 
is a builder” But we fancy most people will hardly 
admit this antithesis nowadays Plants and animals 
both exist by breaking down complex bodies to simple 
ones, but plants as a whole can get the energy required 
for first building up these complex bodies at a less 
expensive outlay than animals, and the green plants, as 
Mr Allen perfectly correctly observes, are further able 
to make use of sources of energy (1 e vibrations of ether) 
from which their less fortunate relatives are debarred 
But to draw the distinction just quoted as the tsstntial 
difference between the two kingdoms, is obviously mis¬ 
leading However, Mr Allen is at least consistent in 
his views, since he states that the first plants “must have 
been green ” 

In the account given of the modus opmxmh of the 
building up of organic matter in the plant, the author's 
claims to up to date knowledge will, we fear, hardly be 
admitted Chlorophyll is said to be the active agent in 
splitting up (under the influence of sunlight) the carbon 
dioxide and water to form starch Now every student 
knows that chlorophyll can do no such thing, and further 
he knows, or should know, that starch is certainly not a 
primary product of assimilation The latter, perhaps, 
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is a * trivial detail,” but Mr Allen* hastens to insist on 
the importance of “ living chlorophyll ” as the “ original 
manufacturer and prime maket ’ of all the material of 
life, either vegetable or animal Evidently chlorophyll 
is here doing duty for the alliance of chlorophyll with 
a vastly more important substance, protoplasm, but the 
author could hardly expect “untechmca! readers” to 
appreciate this , and his statement that chlorophyll is a 
v anet) of protoplasm will certainly not meet with the 
assent of botanists Again, the statement that “ plants 
alone know how to make protoplasm ’ ,is one which is 
contradicted, fortunately for us all, by the experience of 
daily life , in order, however, that we may be quite clear 
as to the author s conception of protoplasm, he defines 
it (in italus) as “the only hung material we know , 
ind this would seem to make it clear that he had not 
by 1 lapsus calami written protoplasm when he meant 
pioteid For a continuation of tins subject, the critical 
leadei may refer to pp 190 191 
When Mr Allen comes to deal with what ue gather 
from his preface he considers the most important part 
of Ills work, we find evidences of hasty generalisations 
on insufficiently iscertained facts Many plants which 
aie ceitainly not degenerate ire regularly self fertilised, 
and we submit that in most districts in England the 
humble bee has far more to do with the fertilisation of 
the Trop.eolum than the Humming bird hawk moth, and 
this lattei insect is certainly not the only one in Europe 
cipable of performing this office 

But it is needless to multiply examples further All 
we can say is that those readeis who are ignorant of 
the leil facts may find the book pleasant, though we can 
h udly idd profitable, reading 

OUR BOOK SHELF 

Lends Chemical Lecture Chirts (London Sampson 
Low, Marston, and Co, 1895 ) 

This is a senes of diagrams intended to illustrate vanous 
chemical and metallurgical processes and apparatus, and 
designed more especially for tht use of teachers who are 
prcpirmgstudents for the examinations of the Science 
and Art Department, the London Matnculation, Oxford 
ind Cambridge Local, Ac 

There is no doubt that a good set of useful diagrams 
of convenient sue and model ate price, would be gladly 
welcomed by a large number of teachers, but the chirts 
befoie us can scarcely be said to fulfil all the require 
ments of such a set of diagrams The sue of the sheets, 
namely, 30 in x 40 in, la sufficiently large for the 
use of such classes as they are intended for, and it does 
not tender them too bulky for convenient storage In 
most cases the illustrations ue ver> roughly exevuted 
enlargements of familiar cuts from various text books 
and treatises on chemistry, sometimes well chosen, some 
times not Many of the shtets contain several pictures, 
ind where it happens that the subjects represented are 
m a manner related, this does not detract from their 
merit, except in so far as it necessitates the illustrations 
being smaller than if each occupied a single sheet But 
m a number of instances the subjects depicted on the 
same diagram have no connection , thus,*on the same 
sheet we find a representation of Hofmann’s apparatus 
for showing the volume composition of water, and illus 
tmtions of certain apparatus used by Dewar in making 
experiments at low temperatuie 
Again, another diagram contains the following lllustra 
turns (1) Hofmann'* apparatus for composition of sulphur 
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dioxide , (a) oxone apparatus, (3) apparatus for composi¬ 
tion of ammonia (4) apparatus for composition of hydro¬ 
chloric acid, (5) Andrews’ and Tart's ozone tube, (6) 
apparatus for composition of nitrous oxide , (7) Smithelfs 
flame cone separator With so many illustrations on one 
sheet, 30 in x 40 in, each one must be almost insig¬ 
nificantly small, and quite erroneous ideas of the relative 
sizes of vanous pieces of apparatus are likely to be con 
veyed to the student With some of the figures still 
more senous exception must be taken , thus, Fig a, 
Sheet 14, depicts a piece of apparatus, the design of which 
is of more than questionable feasibility, while Fig 2, 
Sheet 17, is an impossible arrangement 

Many of the metallurgical figures are badly chosen. 
Thus, the old method for extracting zinc, known as 
“ distillation per descensum, ’ which has been quite ob 
solete for mmy years, is brought to life again in Diagram 
No 11 

If these diagrams were a little better executed, and 
could be purchased singly, they would be of much more 
service to the genertl run of teachers, who could then 
select from 11 atalogue such as they might require 

(. S N 

Brasthsche Pilsblumen Von Alfred Moller Mit 8 

Tafeln (Jena (,ustav Fischer, 1895 ) 

This volume forms the seventh part of the “Botamsche 
Mittheilungen aus den Tropen,’ edited by Prof 
Schimper, of Bonn 1 he title—“ h ungus Flowers —is 
suggestive of a popular and .esthetic treatment of the 
subject, but this impression is somewhat misleading, 
for Dr Mollers work is of a strictly scientific character, 
ind appeals more especially to systematic mycologists 
At the same time, the extraordinary forms of the Fung* 
described give a considerable .degree of general interest 
to the book, which is enhanced oy the pleasant sty le in 
which the subject is treited Dr Moller is already well 
known for his mycnlogical investigations, particularly 
for his fascinating work on the cultivation of hungi by 
South American tnts The “ t ungus Flowers are 
simply gastromycetous fungi of the family Phalloidea, 
of which that repulsive plant the “ Stinkhom ” {/thy 
phallus tmpuduus) is the best known British represen 
tativc 4 

The author has been most fortunate in his investigation 
of the remarkable Brazilian forms of this family, which 
includes perhaps the most highly differentiated of the 
1 ungi He has founded no less that four new genera on 
his discoveries One of these ( Frotubera) is referred to 
the Hymenogastrei, and is of special interest, for it 
appears to connect that family with Ctalhrus among the 
Phalloidea. The other new genera ( Blumenavta , Aporo - 
phallus , and Itajahya) are members of the Phalloidea*, 
Blumenatia showing iffimty with Clathrus, while the 
remaining two belong to the tribe Phallea Eight new 
species are described in all 

The book is foil of interesting details of the occurrence 
and mode of growth of these Fungi It is illustrated by 
eight fine plates, many of the figures in which are from 
photographs of the specimens, while others represent their 
more minute stiucture The first plate, a coloured re 
presentation of “the most remarkable of all Fungi,’ 
Dictyophora phalloidea, is especially striking This is 
not one of the new species, but has never been adequately 
figured before This extraordinary fungus bears a general 
resemblance to Ithyphalius, but is distinguished by the 
presence of an immense net like indusium surrounding 
the stem, from w hich it stands out like a crinoline rhe 
German colonists at Blumenau have given it the name 
of “ the veiled lady 

Dr Mailer’s book will be indispensable to students 
of mycology, and will no doubt attract moie general 
attention to a most interesting group of plants, about 
which much still remains to be discovered D H S 
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LETTERS TO THE EDITOR 

[ I ke EtUier Au not bold kimseif r e s ponsible for opinions ix 
pressed by hu cerrespondonts Neither tan k* undertake 
to return, or to correspond emth tkt union of. ryeeted 
manuscripts intended for tku or any otkor part of Natum 
No tutu* is talon of asunrmons commusucatuus ] 

The University of London 
Sm John Lubbock doe* not teem to me to appreciate in the 
smallest decree the facts of the pontoon 
Hu proposal is, as I and other* understand it, that the result 
• f the labours of the Statutory Commission “should be sub 
mitted to Convocation for their approval, to b* signified as at a 
senatorial ejection ” 

The words which I have placed in italics propose a new 
procedure which I presume would have to be provided for in the 
Act Thu u what for the sake of brevity has been called the 
referendum 

1 or reasons which I have sufficiently set out in my former 
letter I think the institution of the referendum extremely 
undesirable under any circumstances, and peculiarly open to 
objection in the present instance 
But I think we are now entitled to ask Sir John explicitly what 
he means when he says “ it is the law at present ’ and th-it his 
“ constituents highly value this right * In so grave a matter n 
u difficult to believe that he u indulging in a mere logomachy, 
or that he means seriously that the veto exercised under existing 
Conditions and the new referendum are one and the same thing 
Hie meaning of the whole business is, of course, very simple 
Convocation, m common with the Senate and practically every 
body interested in the higher education in London, has expressed 
Us approval of the Report of the late Commission as affording a 
bans lor the reorganisation of the Lmversity As Conv ration 
is n it to be moved from its decision expressed in the c uxtomary 
and eunsututoonal way the leaders of the minonty, mainly 
drawn from the (acuity of Laws, have induced Sir John I ub 
bock to suggest a fundamental change in our procedure 1 he 
hope, of course, u that by thu means a different result miy be 
manipulated 1 say ‘ manipulated because 1 entirely agree with 
Mr A W Bennett who in his admirable letter clearly indicates 
the kind of tactics we may expect As the avowed object of the 
whole scheme is to set aside and nullify the acton which Lon 
vocation has taken, I do not think that the language m which I 
described it is in any way inappropriate 

Sir John may lie as polite as he likes to our intelligence But 
what he has done is to constitute himself the instrument of those 
who would destroy the prospects of academic study in London 
and of making the University of I ondon a better mechanism for 
the purpose for which it exists And this is not what we hxd - 
right to expect of Sir John I ubbock 
Kew, August io W T Thism ion Dyer 


Note on Quaternion! 

Ov read mg Cayleys famous memoir on matrices, 1 I have 
noticed m passing that in McAuley’s 1 notation we may Write 
in general, 

♦ > = Dlog«, * > = Ulog/«, s 

*% D/h > i-Dm, l (A) 

°* fDlog/w a: A D log/W = * >D« ■ + >Dw = I I 

Where m is an invariant of f, which being the ongmAl linear 
vector function, <f> is Hamiltonian inverse function, and 1 is 
Gibb a idem factor , they are respectively defined by 
mbkpe m S*A*Mtv - S ft+Pto, 


formula, 


e may prove the above relation try the vanauin 
* 1 - -QiSatfDrf. 
given by McAuley *, thus 
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tm = - /*,SJpfD.f- - S8fCU/«f- - SSffff 
* a 

m - SS*<* 1 - StfJbf - 

- - s tpspjpn - - S tpeptpj 

= - « - tm 

If W be any scalar function of f, and if its independent 
variable be m (as it is so in some cases of the problems in 
elasticity where hi is the volume dilatation), we might dispense 
with the notation V for we may write in general, 

DW.^ .... (B) 

Also if Q lx. any quaternion function of f, and if its mde 
pendent variable be m we have again 

. . . (C) 

1 or beginning with Me \uley s form we have 
*Q = - QiMrfDrf = - C 

= 2 s ** r + + S»*nf a] 

-a?,'"-"* 

SlItlNKICHI KlMURA 

Japanese Lcgatnn The Hague, July 16 


To Find the Focal Length of a Convex Mirror 
Tut following method is so much simpler than those ordinanly 
use 1 that it may be of interest ta your readers 

Use as ibject an opaque screen with a hole and pm point, and 
pointed white or covered with white Paper 
Set up on the tench in line say, with the left edge of the hole, 
the convex mirr r and an auxiliary biconvex lenaof short focal 
length (sx inehes or so) and adjust the lens so that the image of 
the hole and pin p int is fr rmed side by side with the object The 
centre of the mirr r is now at the point at which the image 
w mid he fvmi 1 by the lens al ne this pontoon may either be 
calculated or fo ind (after noting the position of the mirror and 
then removing it) by means >f a screen Thus the radius is 
easily measured 

If the focal length if the mirror be greater than / that of the 
lens the simplest way af adjusting is to put the lens as close as 
possible to the mirror put the object at principal focus of lens, 
and move the object hack until the image is formed as above 
If h iwever the f leal length he less, we can be sure of finding 
the position by puttmg the mirror at a distance of 4 / from the 
object ami the lens at a /, and moving the lens hack until the 
desired position is reached 

The following is a simple way of making a direct measure of 
the focal length f a concave km — 

Use an object like the one mentioned above, an auxiliary con 
vt\ lens (say six inches focal length) to produce a convergent 
beam, and an auxiliary plant mirr r, placed beyond the concave 

Adjust until the image is formed side by side with the object 
as before thin the rxyi must be emerging parallel to one 
mother from the c xicave lens, and henct the convergent beam 
from the convex lens will (when the concave lens and mirror are 
removed) form an image at the principal focus of the concave 
lens A direct measure can thus be made of the focal length 
I may add that both methods are very simple in practice 
Grammar School, Macclesfield Edwin Bvdden 


Oceanic lalanda 

I r is to he hoped that in_ r . 

ment a place will l« found for ai _ _ 

in the politician s eyes, but to the biologist of the u_ 

urgency—the sending out of a scientific expedition or expedi 
toons to study the fauna and Horn of oceanic before they 

are exterminated by continental importations Let it be granted 
that men of science are busy with problems of even greater 
interest than those which such expeditions might help to solve 
But among all the ambitious aims of science, it would be hard to 
find one to which delay would be more ruinous than to this—the 
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table, of oceans island* The work must be doop speedily, or it 
Will be too late, and it is work that can hardly be undertaken 
00 a sufficiently extensive scale without aid from Government 
Hailcybury College F W Hkadiby 


MICROGRAPHIC ANALYSIS 

M ETALLURGISTS would have been greatly aston 
isbed if they had been urged at the beginning of 
the present century to gather information as to the com 
position of samples of iron and steel by merely looking at 
polished and etched specimens through a microscope 
The operation is, nevertheless, rapidly taking its place in 
the ordinary routine of a works laboratory 
As regards the history of the development of this new 
branch of investigation, it appears that micro metal 
lography has not been developed from petrography It is 
the natural extension of the study of meteoric iron, and, 
as has often happened in the history of science, it 
seems to have had more than one independent origin 
Priority of date rests with our own countryman Dr 
Sorby In 1864 he submitted to the British Association 
photographs of opaque sections of various kinds of iron 
and steel, and he endeavoured to develop a method for 
the industnal examination of such sections under high 
powers, preferring polished sections to fractured surfaces 
The abstract of his paper is very brief, but looking bark, 
it seems strangely comprehensive and suggestive He 
claimed that the sections showed mous mixtuies of iron, 
two or three well defined compounds of iron and carbon, 
of graphite, and of slag, and these, being present in 
different proportions, ana ai ranged in various manners 
give rise to a large number of vaneties of iron and steel 
differing by well marked and very striking peculiarities 
of structure ’ 

Later, Prof Martens, in Berlin without neglecting the 
examination of sections, carefully studied, m 1878 the 
general laws which govern the occurrence and formation 
of fractures, fissures, blow holes and crystalline structure 
in metals and alloys His work therefore, presents all 
the characteristics of perfect originality It was not lone 
after the publication of Martens work that M Osmond, 
then engineer at the Creusot Works, began with his 
colleague M Werth, investigations on the cellul ir 
structure of cast steel 1 his work was published by the 
Acadlmte dti Science 1 in 1885, and m order to trace the 
progress which has been made in micro metallography 
during the past ten years, it would be difficult to do 
better than consult the beautiful monograph by M 
Osmond which has recently been published by the Sentltl 
tV Encouragement of Pans 1 

As M Osmond justly observes metallography should 
in its early days be desenptive it should enable 
us to determine the form and nature of the vanous 
constituents of alloys, to ascertain their mode of dis 
tnbution, and to measure their dimensions Later on, 
when sufficient data have been established, it will be 
possible to apportion the observed facts to their respec 
tive causes (1) by ascertaining the way in which the 
structure of a given metd changes under the influence 
of the three combined factors—temperature, tune, and 
pressure, and (2) it will be possible to trace the relations 
between the observed facts and their consequences by 
defining the mechanical properties which correspond to 
a particular structure 

The first step in the complicated procedure is to cut 
and polish the opaque specimens of steel The methods 
do not admit of condensed description, and the original 
memoir must be consulted, as even the technical manuals 
of crafts, in which the polishing of metals plays a part, 

> “Mfebod* xMral* poor lAntlyM imcroenptilqm da scien au 
carbon* par M F Oatnond (Bull dt U Set i Snt e mgt u en t vol x 
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give but little information that is useful in the preparation 
of metallic sections for the microscope It must, how¬ 
ever, be added that one method of polishing is specially 
designed with a view to wear away the softer constituents 
of the specimen, and bring the harder into relief It is 
often useful to attack a polished specimen of steel with 
a reagent which will colour certain constituents only 
f or this purpose M Guillemin treats sections of bronze 
by oxidation, at regulated temperatures, which produces 
varied colourations on several constituents of the alloy, 
while M G Charpy prefers an electrolytic attack It is 
somewhat surprising to find that an infusion of coco (a 
popular French term for an infusion of Itquonce) is very 
useful for the puipose, which recalls the fact that Japanese 
artificers have, for centuries, used plumjui'-e vinegar, 
decoctions of finely ground beans (Glyctne histnda), or 
extracts of the roots of certain plants, as valuable agents 
for colouring the peculiar alloys which they employ in 
art metal work It in ty be that the micro metallographer 
has much to learn from the Japanese 

The “ attack of polished specimens is made by suit 
able reagents, which may be divided into the three classes 
—acids, halogens, and salts Of the acids, mtnc acid of 
36° liauml appears to be the most useful Of the halogens 
the pharmaceutical tincture of iodine gives excellent 
results, as it removes cat bon from the steel, and colours 
certain portions of the specimen Such treatment, the 
nature of which has been so briefly sketched, will serve 
to reveal the main constituents of steel These arc five 
in number, and it has been found convenient to give 
mineralogica! names to them, following the suggestion of 
the distinguished American metallurgist, Mr Howe 
Thus puie iron \sc&We& ft mte, the carbide of iron, F e,C, 
of Abel, cemcntitc This is not coloured bv the infusion 
of toto or tincture of iodine, which latter leaves it of a 
silver white brilliancy under vertical illumination Dilute 
mtnc acid in the cold does not affect ct menttie 1 he third 
material is one of the components of the “pearly 
constituent of Sorby,’ which may be coloured by coco 
01 by iodine, and M Osmond proposes the name 
of sorbite for it, though he is uncertain as to its exact 
constitution The fourth constituent, to which he 
gives the name of martensite , is that which is ordin 
anly obtained by the rapid cooling of a specimen of 
steel during the familiar operation known as “harden 
ing It is a crystalline, fibrous substance which iodine 
colours readily either yellow, brown or black, according 
to the imount of carbon it contains Now, martensite 
pieserves its characteristic forms equally well in veiy low 
carbon steels which have been hardened, as well as m 
high carbon steels which have been subjected to this 
process It may be uiged, therefore, that martensite is 
not a carbon iron compound which has liquated out of the 
mass, but that it represents the crystalline organisation, 
formed under the influence of carbon by one of the alio 
tropic forms of iron 

The last of the five constituents of steel, marks the 
transition of soft iron into hardened stedl The name of 
troosttte is after the eminent chemist, and it resembles 
sorbite, but its composition is as yet uncertain This 
name is not well chosen, as a variety of silicate of zinc 
has long been known as tioostite 

It will be evident that a micro section of a mass of 
steel closely resembles a rock section which has con 
stituent minerals distributed through it It should, how 
ever, be pointed out that there are cases in which the 
existence of these several constituents cannot be sharply 
defined, as it is frequently necessary to deal with transi 
tion forms which def> classification Sorbite, troostite, 
and martensite appeir to be solidified solutions of 
vanous fonqs of carbon in diverse forms of iron for it 
seems dear that itietallographic work on steel bnngs into 
prominence the existence of allotropic forms of iron 

In order to realise how complicated the stiucture of 
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ordinary steel really is, reference must be made to some remarkable The operation consists in raising the metal 
facts recorded m Nati re, vol xli 1889 p 32 An to a high temperature and in allowing it to cool slowly 
attempt was therein made to show that notwithstanding A granular structure is thus developed in the metal, the 
the importance of the part played by carbon in the size of the polyhedral grams being proportional to the 
hardening of steel, the phenomena of hardening cannot temperature to which the metal is raised If the tern 
be explained solely by a change in the relations of perature is over 1000 C the grains of femte (iron) will 
carbon to iron Hie iron itself appears to change its be large while the perlite remains outside the grams and 
state, and M Osmond has shown that it probably assumes arranges itself in the lomts round them fig 1 represents 
at least three distinct aOotropic forms, which he designates a sample of very mud steel containing 014 percent of 
respectively as a, /S, and y iron carbon which had been forged and etched with dilute 

The fact that the iron itself may exist in more than mtnc tcid while fig 1 represents the same steel which 
one state brings into prominence the causes which under has been cooled from an initial temperature of 1015 s C 



lie-the difference between in ordinary lock section and In it the femte has ariinged itself in larger grams than 
that of a metal or metallic alloy In granite, for instance was the case in the first section which had not 
as the fused mass cools the quartz, mica and feldspar been raised to nearly so high a temperature before 
fallout of solution in distinct crystalline masses and cooling Vow ompare this with fig 3 which shows 
although the fusibility of the mass and consequently its the effect of 1 using the steel to an initial tempera 
structure, may be greatly influenced by the presence or turc of 960 s (. allowing it to cool down to a tern 
absence of a small quantity of impurity say two or three per perature of 770 s C and then cooling it rapidly by 
cent of sodium, still so fai as we know complications auenching it in water Microscopic examination shows 
■do not arise from allotropy of the constituent elements that the interstitial matter is martensite together with 
of the lock In the case of a specimen of carburised some troostite wh le the prim ipal mass is still ferrite in 
iron the conditions are widely different It is certain giains These three specimens chosen it should be le 
that /me very vital change in the relations between the marked from the eight) five beautiful photographs given 



■carbon and the iron docs actually take place at 650 C 
that is to say, at a temperature far below the fusing point 
of the mass The decomposition of the carbide of iron, 
fe,C, may take place at various rates Cementite can, 
for example, under sufficient pressure, resist decomposi 
tion at a temperature well above that at which it would 
ordinarily decompose, and we are confronted with the 
complications which ensue when carbon is united, not 
merely with a iron, but with 0 or y iron, so as to form 
either C or Fey'C, 

A fe«xunples will serve to make the method of in 
vestigadbn clear The effect of annealing steel is very 
NO 1346, VOL 52] 



by ^ Osmond serve to show how much the structure 
of the same v inety of steel will vary with the thermal 
treatment to uhich the metal ha^ been subjected Fig 4 
shows a sample of more highly carburised steel polished 
with rouge which presents a vermicular surface of ferrite 
and perlite 

There would appear to be no limit to the applications 
of micrographic inalysis, as all metals and all alloys 
may be subjected to its action It is known for instance, 
2 ua,, V5s of the copper alloys are greatly modi 
tied Dy the addition of minute quantities of deoxidising 
agents, such as phosphorus, aluminium, or silicon, ana 
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M Guillemin, in an admirable paper on the metallo 
graphy of the alloys of copper presented to the F rench 
“Commission des Mdthoaes dessai des Mattfnaux de 
Construction,” 1 has given evidence that it is possible to 
pronounce with certainty, by the examination of etched 
surfaces of examples of the alloys, which deoxidiser has 
been employed 

It remains to be seen in what way the mechanical 
properties of steel are connected with the structural 
changes revealed by micrographic examination In 
every specimen of steel, as has already been stated, at 
least three great molecular changes are produced as the 
metal is raised from the ordinary temperature to a white 
heat The belief that the rearrangement of atoms in 
the molecule of iron (which is, in fact, allotropy) is really 
fundamental to these molecular changes, is rapidly gam 
ing adherents, but authorities on hardening of steel are by 
no means in accord as to the true significance of allotropy 
in relation to that important industrial operation The 
writer of this paper has long declared himself to be a pro 
nounced allotropist, and many patient experimenters are 
hard at work at the problem M Charpy,* for instance, had 
already pointed to the peculiar behaviour of steel under 
longitudinal stress, as proof that the metal undergoes 
allotropic change He now seeks, by an elaborate series 
of experiments, to ascertain whether the mechanical tests 
of steel which has been quenched at definite temper 
atures, support Osmond’s view as to the significance of 
the part played by allotropy of iron in the hardening of 
steel Cnarpy’s opinion seems to be that, on the whole 
his experiments do not afford conclusive evidence 
in support of Osmonds view It may, however, be 
urged that m the case of steel, mechanical tests could not 
be expected to afford decisive evidence in relation to 
the theoretical significance of allotropy, because, as M 
Osmonds micrographic work shows, the structure of 
steel is so complex and vanes so much with thermal 
treatment It is, of course, ultimate structure which 
determines the strength and elasticity of steel, and none 
of us claim that allotropy is the sole factor in the 
production of structure 

The magnetic behav lour of steel, on the other hand 
as M Curie has recently pointed out, is greatly influenced 
by temperature, for, within the ruige of 20’ to 1350°, 
rapid vanations in magnetic properties of soft iron reveal 
themselves at about 750,860 , and 1280° This, as he 
says is favourable to the views of M Osmond, because 
on independent evidence we arc led to conclude that 
at temperatures near these points the metal undergoes 
allotropic modifications 

It is to be hoped that microscopic analysis will soon 
take its place in the ordinary routine of every steel works 
laboratory, and it should be added that in this country 
two well known authorities, Mr T Andrews and Mr J 
E Stead, constantly employ it, while Mr A Sauveur 3 
has originated the system already m the works of the 
Illinois Steel Company W C Roberts Austin 


THE SC 1 BNTIHC RESULTS OF THE ANNLA 1 
MEETING OF THE BRITISH MEDICAI AS 
SOCIATION 


'T'HE annual meeting of the Bntish Medical Associa 
* tion is, no doubt, increasing in importance, since it 
is becoming a congress for the demonstration of the advance 
of medicine The work of the meeting may be con 
sidered as belonging to two classes, the practical and the 
scientific Many, no doubt, who attend the annual 
meeting, do so with the object of gaming yactical help 
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in both the medical and the surgical treatment of their 
patients , and this help the annual meeting gives m 
abundance One of the most important parts of the 
meeting, however, is that which is occupied with the 
progress of scientific medicine, and consists not to much 
in the announcement of startling discoveries (for with 
these medicine has but little to do), but in the revision 
and criticism of the facts discovered by expel iment and at 
the bedside 

Medical science is becoming more exact, as the know 
ledge of the functions of living tissues (ph>siology) and 
their changes in disease (pathology) increases 

It is not so many years ago when the chief subject m 
what was called physiology was histology, or the struc 
ture of the tissues Physiology proper then rapidly 
progressed, and although at first it was considered from 
a somewhat too physical standpoint, and indeed is still 
so considered by some, yet it has received an enormous 
impetus by being associated with the study of chemistry 
and of the action of the chemical constituents of the 
body on the living tissues This is evidenced in the 
excellent address on “ Internal Secretion,’ given by Prof 
E A Schafer, F R S, of University College, a subject 
which in its scientific aspects is of a quite recent develop 
ment A secretory organ may, like the stomach, salivary 
glands, &c, separate materials from the blood and pour 
them into a cavity, in which they are utilised this may 
be called external secretion On the other hand, “ somi 
sec rcted materials are not poured out upon an external 
surface at all but are returned to the blood , these may 
be called internal secretions Mthough it is probable 
that in the widest sense every tissue has an internal 
secretion, yet this is most obvious in the ductless glands, 
such as the thyroid, the suprarenal bodies, and the 
pituitary body But in one gland with an important 
external secretion, viz the pancreas, there is also an in 
temal secretion which is of great value in the economy 

I he subject of internal secretion has developed hand 
in hand with clinical medicine, and it was the obscr 
\ ition of patients which first, as m the case of the thyroid, 
gave the clue to the line of investigation It is im 
possible in this place to give a detailed account of 
Prof Schafer’s address, it is well worthy of study 
by every one interested in the progress of biological 
science It will not be out of place, however, to illustrate 
the subject of internal secretion by quoting as examples 
the investigation of the pancreas and tnc suprarenal 
| capsules, the latter of which has been the subject of 
I special study by Prof Schafer, m conjunction w ith Ur Cj 
O liver and Mr Moore 

the association of disease of the pancreas with the 
presence of sugar in the urine has long been noted, 
although only a certun proportion of cases of diabetes 
show any great changes in this organ If the pancreatic 
juice be diverted from the intestine, or if the duct be 
blocked, the animal experimented upon does not die, 
there is no glycosuria, nor does it apparently suffer any 
great nutritional change If^ however, the pancreas be 
totally extirpated, glycosuria appears, and the animal 
invariably dies , this docs not occur, however, if only a 
part of the organ be removed More than this, if a 
portion of living pancreas be successfully grafted into an 
animal from which the organ is subsequently completely 
removed, no evil results follow Besides its obvious and 
important function erf secreting a digestive juice, the 
pancreas therefore produces some material which it gives 
to the blood, and wnith is essential for the continuance of 
life , this is the internal secretion On the other hand, 
it is suggested that the organ nominally sep irates and 
transform* some toxic substance whicb is fatal to exist¬ 
ence , this is the theory of auto intoxication The internal 
secretion of the suprarenal ckpcule is more obvious, per¬ 
haps, this that of the pancreas The capsule is a duct 
less gland , it has no external secretion The complete 
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removal of ,both suprarenal capsules results m rapid 
death, which is preceded by great muscular weakness, 
diminished tone of the vascular system, and some nervous 
symptoms, a combination of events which is seen 
in Addison’s disease, which is a disease of these organs 
From the medullary portion of the gland, Schafer has 
obtained an extract containing an active substance which 
is remaikable as producing its effects in very small doses 
(as little as si milligrams in a doe weighing io kilos), 
and as being capable of withstanding for some time the 
temperature of boiling water This substance increases 
the duration of the contraction of muscle, as tested by 
the apparatus ordinarily in use in the physiological 
laboratory but it has a more remarkable effect in greatly 
increasing the blood pressure, a result following a direct 
action on the peripheral arteries In the cose of the 
suprarenal capsule, there is thus distinct evidence of 
internal secretion that is, of the presence in one part of 
the gland of a substance which has a well marked physio 
logical effect Into all the questions arising out of this 
subject it is impossible now to enter The subject is one of 
vast importance to scientific practical medicine As the 
results of future investigation, we may hope to obtain 
not only a greater knowledge of the pathology of some 
obscure nutritional diseases, but some indications for their 
relief and treatment Ihis has already been accom 
plishqd m the case of myxoedema, in which the thyroid 
gland is degenerated, and in which very great benefit is 
obtained by feeding the patients with fresh thyroid gland, 
or by injecting the extract 

One other scientific result of the annual meeting may 
be viewed It is the predominant place now given in 
the study of disease to the question of infection All 
disease is not infective, but infection, in theory, has for 
many decades played an important part in pithology 
The great change which has come over medical science 
is, that the question of infection is now studied from an 
experimental point of view Vague theories have given 
place to facts, which arc of prime importance, not only 
in the understanding of disease, but in its treatment 
In the investigation of diseased, as well as of normal 
functions, the application of chemical methods has been 
of great service, and is destined to be of still greater 


importance 

The accurate study of infection deals with a far wider 
subject than the characteristics of the infertiv e agent 
since it is also concerned with the leaction of the 
body igainst the micro organism and the poisonous 
chemical substances this produces The study of this 
■ eiction if body has, from the morphological point of 
view, given a clearer view of the processes occurring in 
inflammation and from the chemical point of view, it 
has opened up a wide field of possible therapeutical 
agents The prospect is one wbicn is reassuring for the 
future 1 he fact that infection is being so closely studied, 
and that the infective agents in so many diseases have bee n 
isolated, is of great importance to the human race , since 
infection is preventible rhe fact that the body, in re 
acting agunst an infective disease, produces a substance 
which counteracts invasion, as well as the poisonous 
bodies formed by the infective agent, is of as great im 
portancc as the first point since an infectn e dise ise may 
be cured \t the annual meeting, the discussion on 
pneumonia as an infective disease- a discussion which 
would have been impossible, and would even have been 
considered ludicrous only a few years ago—as well as the 
discussion on the utility of the diphtheria anti toxin, 
illustrates the points mentioned In the discussion on 
diphtheria, the great majority of the speakers, both those 
who considered the subject from the scientific aspect 
and thotf who looked at it simply from the practical 
point of view, agreed that the use of the anti toxin in the 
disease was not only based on a firm scientific basis, but 
that it had completely changed the aspect of the disease 
NO 1346. VOL. 52] 


Whatever the limitations of the treatment by anti toxic 
serum may in the future be proved to be, there can be 
but little doubt that its discovery marks an epoch in the 
treatment of infective disease 


THE IPSWICH MEETING OF THE BRITISH 
ASSOCIATION 

'T'HE arrangements for the meeting of the Bntish 
A Association at Ipswich this autumn are making 
rapid progress H»e General Election somewhat inter 
niptea the preparations of the local secretaries, but the 
excitement being now over, general attention in the 
locality is again centred on the coming visit of the 
Association, and great efforts are being made in the 
town and neighbourhood to ensure the success of the 
meeting The chief public buildings in the town are 
just emerging from the hands of the painter and decor 
ator 1 he reception room will be located m the Town 
Hall, the council chamber being the room actually set 
apart for the purpose, whilst the library will be the 
writing room The President’s address and the evening 
discourses will be delivered in the public Kail, as wifi 
also the lecture to working men In the matter of 
Section rooms, the Local Committee will be able to offer 
the Association very good accommodation, as there are 
fqrtunately a number of (Suitable rooms and halls in the 
town w ithin a very short distance of each other, and all are 
close to the reception room The two halls at the Girls’ 
High School, which were formerly the New Assembly 
Rooms, and wen. used for the reception room and for 
Section E on the occasion of the Ipswich meeting in 1851, 
will be allotted to Section A (Mathematical and Physical 
Science) and Section B (Chemistry) About two hundred 
yards disttnt is the Co operative Hall, in which Section 
G (Mechanical Science) will meet Section C (Geology) 
will be accommodated in the Art Callery adjoining 
the Museum Section D (Zoology) and the new Sec 
tion K (Botany) will have, respectively, the banquet 
room and the lodge room at the Masonic Hall The 
Lecture Hall adjoining the Ipswich Institute, wall be 
given over to Section E (Geography), whilst across the 
street, the Working Mens College (formerly known os 
the Old Assembly Rooms) will be set apart for Section H 
(Anthropology) 

The proceedings will commence on the evening of 
Wednesday, September 11, when the Marquis of Salts* 
bury will retue from the presidential chair, and Sir 
Dougl is G ilton will take his place The new President 
will then proceed to deliver his address The second 
evening will is usual, be devoted to a conversazione, 
which will probably be held in the museum and the 
idjoinmg buildings used os art and technical schools 
On Friday evening Prof Silvanus P Thompson will 
deliver a lecture on “ Magnetism in Rotation On 
Monday evening Prof Percy F Frankland will discourse 
on “the work of Pasteur and its various developments,” 
and on Tuesday there will be a soirtfe given by the 
Ipswich Scientific Society and the Suffolk Institute of 
Archeology jointly 1 his, like the first soirte, will pro 
bably be held in the Museum buildings The lecture to 
working men will be given on the Saturday evening by 
Or Alfred H F ison, who takes Colour for his subject 

In response to a special invitation which the Local 
Committee issued to .foreign men of science, the follow 
ing gentlemen have signified their intention of being 
present at the meeting —Prof A Gobcrt (Brussels), 
Prof W F Ritter (Heidelberg), Rev T Adams (Canada), 
M J Dantzcnburg(Pans),Dr O Maas (Munich), M Boule 
(Museum dllistoire naturelle, Paris), Prof Ira Remsen 
(Johns Hopkins University, USA), Prof Runge (Han 
over), Prof F c Hansen (Copenhagen), Dr van 
Rijckevoi sel(Rotterdam), M G Dolfus (Paris), H» Excel¬ 
lency Don Arturo de Marcoartu, M E van den Broeclc 



NATURE 


Auoust * 5 . *895] 


37i 


(Brussels), Prof Michie Smith (Madras), M A P N 
Franchimont (Leiden), Dr H Havtland Field (New 
York), Dr Bashford Dean (Colombia College, New 
Yoik), Prof J W Langley (Ohio, U S A), Dr Paschen 
(Hanover), Dr Conwentz (Dantzic), M Berthelin (Pans) 
A large number of the leading scientific men in England 
have already notified that they will attend the meeting 
1 he hon local secretaries for the meeting arc Messrs 
S A Notcutt, G H Hewetson, and E P Ridley All 
communications to them should be addressed to the 
Museum, Ipswich 


BAILLON, BA BING TON, EATON 

B Y the death of Henn Ernest BaiUon, F ranee has lost 
one of her most accomplished botanists, and cer 
tainly her leading systematist Under date of the 19th 
ult the writer received the following lines from a friend 
at the Musdum d Histoirc naturelle, Pans 
‘ Je vous dens sous une bien pdnible impression M 
Baillon est mort hier soir subitement Dans laprds 
midi ll dtait venu au laboratoire selon son habitude A 5 
heures et demie il pnt un bain h 6 heures son fils 
rentrant de lEcole de Mddecine le trouva mort On 
croit que le bain, un peu trop chauffif, a ddterraind une 
congestion 

‘ Cest une grande perte pour nous et pourlabotaniquc 
S il avait des cnnemis implacable*, if avait aussi des 
imitids fiddles Je nc doute pas que lavemr ne montre 
que dern&re un dspnt, dont les manifestations parfois 
acerbes visait moms la pcrsonnalitd que cc qu il jugeait 
ftre 1 erreur sc carhait un caeur sensible a 1 exeds 11 est 
un bon nombre de ses dldves pauvres qui savent de 
quelles ddlicatesses il savut entourer une aumfine 

‘ Quoiqu il en soit cdtait un grand botaniste vous le 
jugez ainsi, n est ce pas ’ 

Ses quatre enfants vont se trouver dans la misdre la 
plus profondc uuon puisse intaginer Cequil napas 
ddpensd de sa fortune pour la publication de ses livres 
a disparu dans le gouffre des dettes de eellc qui a portd 
son nom Aujourd hui il ne reste rien ” 

The allusion to Baillon s personal character in the fore 
going letter will appeal to the sympathies of those who 
knew him on this side of the channel Unfortunately he 
quarrelled with some of the foremost French botanists 
of assured position, which led to regrettable and undig 
mfied recriminations on his part and resulted in closing 
the doois of the Acaddmie des Sciences against him for 
ever This embittered his life considerably, and ren 
dered his relations with a section of the botanists of 
Pans almost unbearable 

For most of the following particulars of Baillon s 
career I am indebted to the author of the above 
letter Henn Baillon, as he usually signed himself, was 
bom at Calais, November 29, 1827, of a family of good 
position and reputation in the town and distnet He 
studied with great distinction at the Lycde de Versailles, 
and commenced his medical education at the age of 
seventeen In 1854 he became house surgeon at the 
Hdpital de la Pitid, Pans, a position obtained only by 
severe competition, and he was so brilliantly successful 
in his work, that he was unanimously awarded the gold 
medal of the Internat, the highest reward at the disposal 
of the Facultd de Mddecine His candidature for the 
degree of Docteur en Mddecine was a perfect triumph, 
for he completely held his examiners, both by the elegar ce 
of his diction and the depth of his scientific views In 
1863 he succeeded Moquin Tandon in the Chair of Botany 
at the Ecole de Mddecine, and he filled this chair up to 
the time of his death, and for some time was Professor 
of Botany at the LycdoNapoldon as well* He was also 
Docteur is Sciences In 1875 he was elected a foreign 
member of the Linnean Society of London, and last year 
he received the same distinction from the Royal Society 
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This gave him much plcasuie, and consoled him, tn some 
measure, for the 1 mplacability of his own countrymep In 
1866 he and a few others founded the Socidtd Linndenne 
de Pans He was elected president, and continued to 
act as such until his death For some years the Pro 
cetthngt of this very small Society were published in 
Baillon’s own periodical, Atkuuoma, and then a Bullttin 
Men tutl appeared, and has continued to appear down 
to the present time, entirely owing to the energy and 
industry of the president Inis organ was not published, 
but distnbuted to the leading botanical establishments , 
hence there is no record of llaillon’s numerous articles 
therein in the Royal Society's catalogue of scientific 
papers Yet, omitting these, the catalogue contains the 
titles of 230 of his papers, published betw een 1854 aqd 
1883 But Baillon was a most prolific w nter, and covered 
a considerable range, though systematic botany was bit 
chief study I need only name his Adansouta, twelve 
volumes, 1866 to 1879, “ Dictionnaire de Botanique,” 
four volumes, 1876 to 1892, “Histone des Plantes,’ 
1867-95, and still unfinished Baillon, too was the only 
F rench botanist who occupied himself on the rich col 
lections of flowering plants in Pans from Madagascar , 
being the author of the uncompleted “ Histoire des Plantes 
de Madagascar, ’ forming a portion of l.randidier’s great 
work on Madagascar 

BaiUon was one of the few existing botanists having a 
good knowledge of the phanerogamic flora of the world 
As a wnter, however, he was more critical than method 
ical, and many of his onginal observations and sugges 
tions have been overlooked by botanists who hive suDse 
quently gone over the same ground This is owing to 
the fact that the titles of many of his articles do not 
sufficiently describe their contents Not infrequently a 
new genus or a new species is described in the body of a 
paragraph, and sometimes so inform illy that only by 
careful reading is it possible to arrive at the fact This 
often caused the author Vumself chagrin, especially as he 
was very sensitive and apt to believe that his work had 
been purposely ignored I had almost forgotten to 
mention tnat the Luphorbtacea. were one of his favounte 
families, and his “ Etude Gdndrale du Groupe des 
Euphorbiacdes is one of his most finished works This 
is not the place to enter into a more critical examination 
of his works, but 1 cannot help mentioning that the 
illustrations almost throughout are of a high order of 
merit Dr Baillon has been a frequent visitor to kew 
and the British Museum during the last thirty years, and 
many botanists will join me in regret foi his sudden 
death whilst apparently in almost the full vigour of life 

The veteran Professor of Botany, Charles Cardale 
Babington, in the University of Cambridge, whose death 
has lately taken ptace, was bom at Ludlow in 1808, 
and educated at St John’s College, Cambridge, taking 
his B A in 1830 and M A in 1833 As long ago as June 
1830. he was elected a Fellow of the Linnean Society, 
yet tnere are still two of earlier date in the Society s list, 
namely, Dickinson Webtter Crompton and William 
Pamplin, both elected the previous January 1 here are 
only two others, Thomas Archer Hind ana James Bate 
man, who have been Fellows of the Society for ujftrards of 
sixty years In 1851 Habington was elected a Fellow of 
the Royal Society, and among the fifteen of that year, it 
may be mentioned, were the late Prof Huxley, Lord 
Kelvin, Sir James Paget, and Sir Gabriel Stokes In 
1861 he succeeded the Rev J S Henslow in the 
Botanical Chair at t ambndge, a post he held up to 
his death, though for many years he was incapaci 
tated from performing the duties Pi of Babmgtojg 

was, in his early years at least, a prolific writer, 
his first paper appearing in 1832 His writings 
were almost exclusively on the British flora, and 
bis none will stand m the history of Bntish botany 
as the inadgurator of a more critical delimitation 
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of species than had previously found favour in this 
countr) Taking Koch and Fries as his models, from 
whom he largely borrowed, he published the first edition 
of his “Manual’’ m 1843 This new departure caused 
considerable commotion and opposition from the older 
school of botanists and thd fact that Babtngton did not 
possess the critical acumen and originality of the blasters 
in his adopted school, sometimes exposed hifri to attacks 
Nevertheless the ‘Manual” was a success, passing 
through eight editions, the last of which appeared in 
1881 and it still enjoys great favour, even among those 
who do not go so for in the matter of species BabingtOn 
was also author of several local floras, the first being the 
“ Flora Bathoniensis, 1834, followed by the “ Flora 
Simiensis,’ 1839, and a " Flora of Cambridge, in i860 
Daniel Cady Eaton, who belonged to a school of 
American botanists, of whom very few survive now, was 
the grandson of Amos Eaton, the author of the formerly 
famous “ Manual of the Botany of North America, ’ which 
passed through many editions , and son of General Amos 
F Faton, also a devotee of natural history D C Eaton 
was bom in 1834, and early evinced a liking for botan> 
After a successful career at school and college, he ex 
penenced many changes, including serv ice in tne federal 
army during the civil wai In 1867 he wap called to 
the Botanical Chair of Yale College, New Haven which 
he held until his death As an author he will be best 
lemembered by his writings on North American, Mexican, 
and West Indian ferns His principal, or at least most 
popular, work is his “ Ferns of North Amenci,' illus 
tiated m colours by J H Emeiton nnd C E F ixon 
\\ B H 


NOTES 

Da Bkk< h, of Copenhagen, hvibeen elected a Correspond ant 
of the Pans Academy if Sciences, in the Section of Anatom) 
and Zoology 

Thl resignation is reported of Mr K Tnmen, FRS 
Curator of the South African Museum Cape Town, and alto of 
Mr K I 1 Hlery C M G , F R b , Director of the Obaerva 
tory at Melbourne 

Thu deaths are announced of Dr Adolf Ge ret acker Pro 
feasor of /oology in the University of Grei&wald, Dr lellegnno 
Strobel, Director of the Natural History Museum -it 1 anna 
Prof H Witmeur Professor of Mineralogy and Geology in the 
Univentty of Brussels, and Dr W Fabnlius Astronomer at 
the Kieff Observatory from 1876 to 1894 

The French Association for the Advancement of Science met 
at Bordeaux last week It was at Bordeaux that the Association 
held its first meeting in 187a and this year the same cordial 
hospitality was accorded to its members as was given twent) 
three years ago The president of the recent meeting was 
M Fmile Trflat, and in his presidential address on “La 
Salubnte, he indicated the place of hygiene among the sciences 
and traced its limits 

The annual congress of the British Institute of Public Health 
was opened at Hull on Thursday last, under the presidency of 
the Mayor On Friday, Sir A Rolbt delivered an address as 
president of the municipal and parliamentary section < f the 
Institute, and Dr Cameron delivered an address in the section 
of preventive medicine It was resolved on Monday— That in 
the Interests of public health all municipal and local authorities 
should be empowered to provide crematoria, and that a petition 
be presented to Parliament in support of the Bill about to be 
presented to secure this object Prof W R Smith brought 
forward the subject of the influence of schools on diphtheria 
and in the course of his remarks contended that schools did not 
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play that important part in the spread of diphtheria wljich they 
had been supposed to do The final sitting of the congress was 
held on Tuesday, when the reports of the several sections were 
adopted, and t resolution was passed that every house m a 
watering plsu^s where lodgers were accommodated should undergo 
a survey by the sanitary authority, and that a certificate of fitness 
should be compulsory 

The annual summer meeting of the Institution of Junior En¬ 
gineers, the headquarters of which are its London, takes place 
from August 17 to 34, the rendervoui being Belgium The towns 
to be visited include Antwerp, where the municipal docks, M 
Kryn s diamond cutting works, and other places of interest will 
be opened to members inspection At Ghent, MM Carets 
engine works, M de Hemptmne’s cotton spinning works, and 
M Van Houtte s nursery gardens Will be seen at Brussels, the 
electric lighting station , whilst at I t&ge.the works of the Socidte 
CorkertU, the Vielle Montsgne nnc works, the St Leonard 
locomotive works, the Val St Lambert glass works, the 
Small Arms Factory, and the Elective Tramway Installation 
will be visited In honour of the Institution a banquet is to be 
given by the LiFge section of the Society of F ngmeert from the 
University, and the members anil also be the guests of the 
Socidte Cockenll An excursion to Veniers where the Chamber 
of Commerce will entertain the visitors, is arranged for the pur 
post, of seeing works in connection with the woollen cloth in 
dustrj Here MM Peltrtrs works and those of M Dueiberg 
Delrrz la Vesdre and M Hauzcur Gerard fils, will be opened 
The celebrated Gileppe reservoir, from which \ enters receives 
its domestic and manufacturing supply, is also included in the 
programme A large number of members have notified their 
intention of being present at the meeting, which promises to be 
one if the m >st successful the Institution has held 

An auto mobile carnage race between Chicago and Milwaukee, 
promoted uy the 7 mes Herald of Chicago, wall be decided on 
Saturday N ivember 2, the object being to encourage and 
stimulate the invention, development, perfection and general 
adoption of me lor carnages The amount offered in prizes is 
5000 dollars apportioned as follows —1 irst prize 2000 dollars, 
and v gold medal open to competition to the world j second 
prize 1500 dollars with a stipulation that, in the esent the first 
prize is awarded to a vehicle of foreign invention or manufacture, 
this pnre shall go to the most successful American competitor; 
third pnre, tooo dollars, fourth prize, 300 dollars The third 
ami fourth prizes are open to all competitors, foreign and 
American The rules bud down stipulate, among other things, 
that no vehicle shall be admitted to competition which depends 
in any way upon muscular exertion, except for purposes of 
guidance Competing vehicles which dense their power from 
petroleum, gas ihne electricity, or steam and which are pro 
'ided with receptacles for storing or holding the mine, will bt 
permitted to replenish the same at Waukegan, Ill, and at 
Kenosha, Wis , but at no other points 
Dt eing the past week the weather over the United Kingdom 
has been very unsettled, owing to the advance of various low 
pressure areas from the Atlantic Several heavy thunderstorm* 
have occurred, the most severe being on Saturday night, the 
10th inst , over the southern and south eastern parts of England 
In London the norm was very violent, and the lightning was of 
unusual bnlluuicy The disturbance travelled from south to 
north and was accompanied by heavy nun An exceptionally 
heavy thunderstorm also occurred at Holyhead on the same 
night, and the nun measured there on the next morning amounted 
to a 68 inches The Weekly Weather Refort of the 10th rast. 
states that the ramfidl for the week exceeded the average u all 
districts, the amount over England being about twice as much 
as the mean 
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The Meteorological Office ha* received through the Colonial number contain! the calculations by Dr Fnts Cohen, Dr L 
Office a report from the Governor of Hongkong, according to Ambronn, and Dr W Bnx, of the astronomical observations 
which it appears that the colony was recently suffering from a made by Dr Gruner in Togo land, and by Kamsay and Stuhl 
great drought, the ninfrll from January i to June 23 last having maim m German East Africa There are also valuable tables of 
been only 13 7 inches, being a deficit of no less than 28 7 meteorological observations, made in German booth West 
inches on the mean of the corresponding period of the previous Africa, and in kondeland and from the Marshall Islands! from 
fixe 3ears The Governor draws attention to the fret that the last locality comes an especially useful table showing the 
between October 1893 and April 1894, t|p colony suffered much diurnal variation m atmospheric pressure, and giving the mean 
fiom want of nun, and that the plague of the latter year was reading for every hour for each month in the year Pieuss con 
supposed to have originated from a deficient water supply tributes! report on the geography of the Smaller Cameroon*, 
Though the drought of the first half of this year has been for and Steinberg one on the diseases of the natives of the Marshall 
more serious than that of 1893 94, the plague has not yet re I(lands There is also s detailed study, by Dr O Warburg, of 
appeared m an epidemic form , but the reservoir* had, at the a beetle (Htrpttofikygas fascialm) parasitic on the coffee trees in 
date of the despatch (June 26), only about a week’s supply left German East Africa A good plate shows the insect in its 
in them From a return furnished by the Director of the Hong various stages and also illustrates its ravages on the trees 


Long Observatory, it appears that the greatest deficiency has 
occurred during May and June, when it amounted to 11 and 124 
inches respectively 

la Tt ktulogte Santtaire u> the title of a new journal devoted 
to questions of water supply and applied hygiene It is pub 
luhed in Ixiuvain, and is edited by a civil engineer, Victor J 
\ in I int The first number, amongst other contributions, con 
tains an interesting and useful article by M Ad kemna, the 
well 1 nown Director of the Antwerp Waterworks, on “The 
Theory of Sapd hilt ration The practical genius of the English 
111 the past is emphasised in commenting upon Simpson s intro 
ducticn if sand filters in London in the year 1839, and we are 
told that having produced such brilliant results it is not 
surprising that as a nation we are so slow dhd reluctant to adopt 
more modem methods and change our system of technical 
instruction ' Besides original articles reviews of books are also 
appended, and what, perhaps, is one of the most useful features 
of this undeitaking, is the bimonthly issue of a supplement, 
intei national m character, containing a bibliography of books 
pamphlets, Kc , published 1 n subjects connected with water 
supplj together with short notices 1 f public hygienic enterprise 
in different parts of the world 

Im KA red light is invisible to us uther because the humours 
composing the eye are opaque to it, or because the light is in 
capable of exciting the retina Cima and Janssen hav e adopted 
the former explanation, but the alternative one has been accepted 
by Tyndall, F ngetmann, and others, while Helmholtz maintained 
tbit the strong absorption suffered by infra red rays in their\ 
passage through the eye is sufficient to account for their in 
v liability That they are strongly absorbed has been found by 
all observers, but Herr b Aschkinass proves, in the last numlier 
of H ttdmtaHH 1 Atutaim that there is no sudden increase of 
absorption beyond the red end of the spectrum, and that the 
absorptive powers of the various media of the eye are practically 
the same as that of water The apparatus used for this investi 
gallon contained a fluor spar pnsm and a bolometer Thin 
layers of the humours of an ox eye and a human eye were inter 
posed m the path of the rays from a nrcon burner, and the 
absorptive effects noted by means of the bolometer It was 
found that at a wave length of o 81 p, the limit of the visible 
spectrum, the absorption was 5 per cent foe the whole human 
eye Thu increased to 10 $ per cent at o 872, reached 60 per 
cent at o 98, decreased to 34 5 per cent at 1 095, and finally 
reached 100 per cent, or total absorption, at 1 4 p Thu shows 
that a large proportion of infra red light {does reach the retina 
through the eye, but u not capable of affecting the nerves and 
producing visual sensation 

The last number of the Wnunsthafilutt BnJuftt sum 
A'a/e m aOUtU (Bd viii Ht a) u a further illustration 
Of the care with which the Ge«pan Colonial Society u organising 
the scientific investigation of German Africa The present j 
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Hfrr Om ar Nei mans has published a preliminary account 
of hu recent important expedition across Masai land to Uganda 
in the last number of the Vtrkandinngen der GtseUifhafi frit 
FrdkumU mu Berlut (Bd xxu No 4-5) Herr Neumann went 
out to I ast Africa in November, 1892, and after spending some 
months in preparation there, left for the interior cm Apnl 27, 
1893 The caravan, consisting of 135 men, started from Tanga, 
and passing the southern border of the Usambara country, 
crossed Nguru to I rang! Here a senes of accidents, exhaustion 

of supplies, and some severe fighting with the natives, during 
which Herr Neumann was wounded in the mouth by an arrow, 
compelled the expedition to retreat southward to Mpwapwa 
After resting there the party went northward across Irangt to 
the Gunn Mountain Thu was ascended, though with consider 
able difficulty Upon the higher slopes an interesting sene* ot 
Upine plants were found, including Azalea and Rhododendron 
No trace of a crater remains near the summit, but some small 
craters occur in an adjoin mg valley trom Gurui the expedi 
tion followed up the bast African Rift Valley, along Bau 
manns route past the salt lakes of Manyara and Natron 
He examined the volcanoes Doenyo kavinjiro and D Ngai, on 
the latter he found a steam vent below the summit From this 
point he followed F ischer s track past Nguru man to the south 
west of the volcano of Sutwa Thence he turned westward to 
the shore of the Victoria Nyanza in kavirondo, where the 
expedition again had great difficulties with the natives Marching 
round the Nyanza through Usoga, he reached Uganda, but the 
excessive caution of an 1 ngluh officer prevented hu reaching 
" Mt F Igon From Uganda, which he desenbesas unhealthy and 
poorer than Usoga, he returned along the F ngluh road, across 
Mau, and past Naivasha and Machakos to kibwezi, whence he 
diverged to Taveta and Kilima Njaro, and thus back to the 
coast at Mombasa where he arrived on February 5 1895 The 
zoological collections made are very extensive, including 600 
species of birds, 90 species of reptiles and amphibia, 50 species 
of molluscs and alxnit 1000 species of insects and 90 species of 
mammals, of which five have been described as new by 
Matschie 

Da Ouo kcNizi. has recently issued, under the title of 
“ Ceogenetuche Beitrage (Leipzig, 1895, 78 pp ), a senes of 
papers dealing with various geological problems, on which his 
journeys have thrown light The first paper gives the evidence 
tor some oscillations of level m the Andes, based on the mclina 
tion of some beds of iron stained rands and latente, and on the 
distribution of plants He states the evidence with care, as it 
shows that the alterations of level have occurred quietly and 
without any sudden catastrophic changes A second paper 
discusses the evidence on which it u claimed that there was a 
glaciation in Carboniferous tunes The phenomena, often 
regarded as a proof of this, is attributed by Dr kuntze to 
wind erosion He gives a figure showing perched blocks, and 
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rounded rock surfaces in the Stem de Tandil in the Argentine 
Ripul lie, which have thus been formed The third article in 
the aerie* discusses the organic and chemical theone* of the 
origin of the Chilian defaults of ealtpetre The next subject 
considered is the method of the silicification of fowl wood the 
author readvancea his old theory, and replies to the criticisms 
made by Rothpletr and Solms T au b ac h upon U, and advancei 
nine arguments against Solms Laubach’s rival theory The fifth 
paper de s enb es cases in which deposits of salt have been formed 
under continental instead of marine conditions, which the author 
explains as due to the decomposition of minerals containing 
chlorine in rocks destroyed by subaenal denudation The last 
and longest paper m the collection, rediscusses the old problem 
of the formation of coal He considers the three alternative 
theories as to whether coal is allochthon, i e formed from 
vegetable material deposited elsewhere than on its place of 
origin, or is autochthon, or formed by the decay of plants in 
st/14 or is pelagochthon, « e formed under the sea The 
author advocates the last He gets over the difficulty of 
btigmana, by declaring that his follow botanists are wrong, and 
that its supposed rootlets art really floating leaves He says 
that the figures, given in the text books, are all copied from one 
source, and declares that there are no specimens in the museums 
of “ Dresden, Vienna, London, Pans, Berlin, Ac , which give 
any support to the rootlet theory He gives an ideal view of a 
landscape in the Carboniferous period, showing tht S tig mam 
spreading over the floor of a sheet of water, with the “ nutlet* 
rising as aquatic leaves 

Ma Jambs K Grri dry, the mineralogist and dealer, wishes 
it to be known that he has removed from 88 Charlotte Street, 
Fitxroy Square, to more convenient premises at I Kelso Place, 
Kensington W 

Messrs Chai man and llAl l have been constituted sole 
agents in this country, the continent, and the colonies for the 
sale of the important scientific and technological publications of 
Messrs Wiley and Sens, of New A ork 

The August /attrual of the Anthropological Institute e intams 
papers on 1 rehistonc remains in Cornwall, the northern settle 
ments of the West Saxons changes in the proportions of the 
human body during the period of growth the languages Sjxiken 
m Madagascar, and on a collection of crania of Esquimaux 
There is also a descnpUi n, by Mr M V Portman, of the methods 
that should be employed by anthropological photographers 

We have received a copy of a “ Report on Staicry and the 
Slave Trade m Zanzibar, Pemba, and the Mainland of the 
British Protectorates of Last Africa, by the Special Com mis 
sioner of the British and horeign Anti Slavery Society The Com 
mma nner spent pretty nearly six weeks to East Africa m studying 
the subject Probably the most valuable and trustworthy 
conclusion in this report, though perhaps not the one to which 
its author attaches most importance, is that “ the whole question 
of slavery in Zanzibar and Pemba is • very complicated 
question 

The volume of Fransaf/tans and Proceedings of the New 
Zealand Institute for the year 1894, has reached us A few of 
the papers have already been hoted in these columns, and as 
more than seventy papers are included in the volume now 
published, it is only possible for us to refer to a few of them A 
synoptical list of Coccide, reported from Australia and the 
Pacific Islands up to the end of last year, is given by Mr W 
M Maskell Sir W L Buller, KCMG.FRS.has several 
ornithological papers in the volume, and Captain h W Hutton, 
F R S , adds to the knowledge of the axial skeleton in the 
Dinonnthidsc, and there are a number of other papers referring 
to the same birds. Prof Arthur Dandy desuibes some land 
plananans, bringing the total number of species found in New 
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Zealand up to twenty The editor of the volume, Sir James 
Hector, KCMb, F R S , contributes several papers to it, 
and the Rev W Colenso, F R.S , with others, make contnbu 
tions to the knowledge of the botany of New Zeidsnd 
Among the new editions lately received is a translation of 
Prof Oscar Hcrtwigs book “Die Zelle and Die Gewebe, ’ 
published by Messrs Swan Sonnenschein and Co The work 
has lieen translated M Campbell, and edited by Dr H 
Johnstone Campbell As we reviewed the original edition in 
1893 (vol xlvu p 314), it is only necessary to express satis&c 
bon that such an important treatise on the functions and 
structure of cells has been brought within the reach of students 
who do not read German easily Under this translation 
from the German, we find on our table two translations into 
German of papers by British men of science The papers are 
published by W I ngelmann in Ostwald t Klasstker der Etakhn 
Wtssensi haften No 61 of this senes contains George Green s 
essay on the mathematical analysis of the theories of electricity 
and magnetism, edited by Dr A J von Oettingen and Prof A 
Wangenn, and No 6a u a translation of papers on the physiology 
of plants, published by Thomas Andrew Knight between 1803 
and 1812 This is edited by Prof H Ambronn A third 
volume (No 60), just received in the same senes, contains jwtptrs 
by Jacob btcincr on geometrical construction, and is edited by Dr 
Oettingen In the \ide mfmoire Senes, published by Gauthier 
Villars, we have received two books on ballistic subjects, vu 
‘ Bolisiiqm 1 xterieure, liy M E \allicr, and ‘ Bouches A 
leu, by 1 icut C I ncl b Hennebert We have als> before 
us ‘ An P lementary Text book of Mechanics, by Mr W 
Bnggs, and Mr ( II Bryan, IRS, published m the 
Tutorial Series f the University Correspondence College Ihc 
volume isc ncisely ind clearly wntten, and may be recommende 1 
as a useful text I * k 

The additions to the Zoological Society s Gardens dunng 
the past week include a Rhesus Monkey (Macaius rhesus 9 ) fir >m 
India, presented by Mr R Norton Stevens , a Yell iw Babo n 
(C jruo tpkalu I shout tt, 9 ) from Parrapatti, Eastern Coast f 
Africa, presente 1 I y Mr J V Williams , a Kmkajou (ter a 
/epics aulnohulus 9 ) from Demerara, presented by Mr Sydney 
Matthews, three Alligators (illigator mtsstsstpptensn) from 
Honda, 1 resented ly Mr Fmest H Shackleton , two Green 
Turlies (Chelotu units) from Ascension presented by Com 
mander Human Campbell, a Cwimon Viper (Vtpera her us) 
British, presented by Mr A Old a Macaque Monkey (Ma a 111 
tynomolgus) from Java, a Lion (felts lea, 9 ) from India, a Sooty 
lhalonger (Pkalingnta faitgtnasa, var ) from Tasmania, a 
Larger Hill Mynah (Onuula tnhrmedta) from Northern 
India, a Greater Sulphur crested Cockatoo (Cacatua galenta) 
from Australia, 1 Dtrbuui Stemolhere (Stemotharm tUrbtauus) 
from West Africa, three South American Rat Snake* (Sptloits 
vanahtln) from Siuth America, deposited, a Blossom 
headed larraktet (Palconus cyanocephalus) from India, a 
Tuberculated Iguana (Iguana tuberculoid) from the West Indie*, 
purchased, three Pumas (Felts concalor), eight Black Sola 
mander* (Salamandra atra), bom in the Gardens, two Tn 
angular spotted I tgcons (Ce/umba guinea), two Crested Pigeons 
(Otppiapi bphote ) bred in the Gardens 

OUR ASTRONOMICAL COLUMN 

Tiir Rotation os Venus —Since our note last week on this 
subject, Signor C, Schiaparelli has published m the AsirtmamtscAe 
Nockruktcn (No 3104) two letters concerning markings observed 
on the planet m July, and their bearing upon the question of 
rotation The planet was observed from July 3 to 8 under all 
kinds of conditions, and the conclusion arrived at was that “ the 
aspect of the dusky marking * distributed over the due did not 
undergo any important modification m form or situation dunng 
[ this period Save a few small ex ce ptions, all the venations 
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observed belong to the category of those apparent changes of 
diurnal period which may be explauftd by the varying state of 
rest and purity of the atmosphere and the diflerent grades 
of tllaminaoon of the background of the sky I have sought 
with particular care lor an Indication of any change of place of 
the most pronounced markings, with reference to the horns and 
with reference to the terminator , but I have not been able to 
make out anything with certainty which would indicate a more 
rapid rotation ” This letter u accompanied by a sketch showing 
a marking diverging from the north pais, and another and more 
decided one proceeding from the terminator near the south pole 
in an eastern direction, and then curving round towards the 
north in the direction of a meridian This marking underwent 
some slight change between July 5 and 7, the marking along the 
meridian only appearing on the latter date In conclusion, 
Schiaparelli observes that the period of 324 7 days appears to be 
placed beyond all reasonable doubt The second letter, written 
after the publication of Brenners observations, contains a 
detailed description of Brenner s great marking, which is 
identical with the marking just described, and also with 
that observed in December 1877 Schiaparelli remarks that the 
view, advanced by him in “ Considerazioni sul moto rotatono 
del Pianete Ventre, that the markings though in reality 
atmospheric phenomena, depend to a certain extent upon the 
topographical conditions underneath, and recur under the same 
conditions, appears to he confirmed 

The Observatory of Vaif University —The report 
of Dr W L Ulan on the work done and in hand at the 
Observatory of Yale University, his been received h rom the 
report we learn that the senes of heliometer measures on the 
parallaxes of the first magnitude stars has been brought to a 
close, anil the definitive results will be presented in the near 
future The senes on the parallaxes of the larger proptr 
motion stars, on which Dr Chase has been mainly engaged 
n jw comprises 99 stars, all but two of which hove been observed 
at two parallax maximum epochs, in general on three nights 
Before drawing any conclusions from these data, it is proposed 
to secure two further epochs for each star, in order to eliminate 
the effect of the proper motion An arrangement has been made 
with Dr Gill that the observations and discussion of the Ins 
series for the determination of the solar parallax should be 
pnnted and included with his similar investigations on Tit/ona 
and SaMho For the photography of meteor trails, an equatorial 
mounting to carry a number if cameras, has been constructed 
and set np The mounting carries four cameras two with 
lenses of about 6 inches and two with lenses of about 5 inches 
effective aperture Some valuable results will, undoubtedly, be 
obtained from the photographic data accumulated by instruments 
of this kind Already the Vale Olaervatory is in possession of 
some twelve impressions of lerscid trails four of which were 
secured there and two at Anaoma by Mr John I Lewis work 
ing in collaboration with Dr T lkin Prof Barnard has sent 
three plates exposed also on August 9 to, and 11 1894, for 
about 8 hours in all, which show four and possibly fi\e meteor 
trails And Prof I lekenng his found on an examination of the 
Hinard Observatory plates one fine trail on a plate taken 
August 8, 1893, and sent it to \ ilc for measurement Dr 
Flkin has earned out a discussion of these trails, which will be 
'cry shortly ready for publication, ind seems to lead to some 
interesting conclusions 

The Nebi I a N G C 2438 —The first of a new senes of 
celestial photographs, taken by Dr Isaac Rolierts, appears in the 
current number of Knott, ledge It is a photograph of a portion 
of the constellation Argo, and she/ws the beautiful cluster M 46, 
and the involved nebula N C C 2438 The nebula u a very 
•mall one, and was classed as a planetary nebula by Sir John 
Herschel, Lord Rosie, however, on some occasions, observed it 
as an annular nebula with two stars and a suspected tlurd one 
enclosed, Lassell described it as a planetary nebula with two stars 
involved The photograph, which was exposed for 90 minute!, 
in the 20 inch reflector, show* the nebula to be as perfectly of 
the annular type as that in Lyra It is circular m form, with 
three stars in the interior, the ring being most condensed on the 
north following tide The brightest star is near the centre, and 
1* estimated at from 13th to 14th magnitude , on the south pre 
ceding side is a star of about 16th magnitude, and a still fiuntrr 
one almost touches the nng on the south preceding side 1 here 
are indications of faint luminosity in the interior of the nng 
The cluster depicted in the same photograph 11 a “magni 
ficent aggregation of stars between the 9th and 16th magnitude ’ 
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THE VOYAGE OF THE “ ANTARCTIC * TO 
VICTORIA LAND 1 

A LLQW me first to explain that my scientific observations, 
were made under the disadvantageous circumstances pf a 
sailor before the mast on board the whaler Ant arttu There 
seemed no choice between adopting this course and re m a ining 
on sbore^and I was consequently able to take very few a 


_September 20,1894. It was orimnaUv 

our intention to spend a few weeks m search of sperm whale* off 
the south west of Tasmania, but not meeting with any, we 
steered for Royal Company Islands On October 18 we had »oow 
on board for the first time It came in heavy squalls, bringing 
a large specimen of the Dwmoda txulant albatross on board for 
refuge At night it wax moonlight, and at twelve o clock the 
Aurora Australis was visible for the first time, with white shining 
clouds, rolling from west to east, at an altitude above the 
southern honxon of thirty five degrees The Antarctic was at 
•. ‘ v ‘"of Macquarie Island, in latitude about 


the time m the vicinity of Macquarie Island, in latitude about 
50° south The aurora seumd to be constantly reinforced from the 
wist, the intensity of the light culminating every five minutes, 
dying out suddenly, and regaining its former brilliancy during 
the succeeding five minute* The phenomenon lasted until two 
o clock, when it was gradually lost in an increasing mitt As 
the snow was heavy and there was little probability of any 
material benefit from landing, we set out for Campbell Island on 
the 22nd, and dropped anchor in North Harbour on the eve of 
October 25, drifting the following day down to Perseverance 
Bay, a much safer harbour, where we filled our water tanks and 
made final preparations before proceeding south Campbell 
Island shows from a great distance its volcanic origin and 
character undulating ndges rising in numberless conical peaks 
to from 300 to 2000 feet above sea level The land around the 
bay n nch in vegetation and most of the island is covered with 
grass, on which a few sheep seem to bve in luxury Numerous 
fur seals were bosk mg on the rocks, and we also found many 
sea leopards {Stenorkynchus Uptonyx) They seemed to thrive 
well, their skins being without scar or cut, and, except human 
beings they appear to have no enemies m these waters 

While duck shooting on the Campbell, I came on three 
graceful waders of the snipe type (Nmtt Zealanduz) In the 
interior of the island grass, was everywhere to be seen except 
where stunted brushwood covered the ground I have no 
doubt that some of the hardy species of Scandinavian trees 
would do well on this island 

We weighed anchor on October 31 During the next few 
days, proceeding further into the fifties the air and water 
remained at an equal temperature of 44 h A targe number 
of crested penguins were seen jumping about bke small por 
We met with several icebergs from — ' ' ‘ 


poises We met with several icebergs from IOO feel t > 150 fest 
in height These liergs were solid masses of floating ice, with 
perpendicular walls and an unbroken plateau on the top 
On the 6th of the following month, in Ut 58° 14 and 
long 162“ 35 , we sighted an immense barrier of ice, 1 


being ^_. ,— „- 

600 feet The perpendicular sides were dark ashy grey, with 
large worn green caves Several icebergs, similar to those we 
had encountered before were floating in all directions, tnd were 
undoubtedly children of this enormous monster 

By the time we had reached 55 the albatross had left us, as 
likewise the Cape pigeon (Daptton capensu), but the white 
bellied storm petrel still followed m our track A lestru,, with 
dark brown head and white bordtred wings, and a small blue 
petrel put in an appearance On December 7 we sighted the edge 
of the pack ice and shot our first seal, which was of the white 
kind (SttHorhynehut arctmphaga), its skin being injured by 
several deep scratches We had also a very heavy snowfall, the 
vessel being covered on deck and rigging for the hist time 
On December 8, m lat 68" 45 .long I 7 i 30, large streams 
of ice drifting around us a strong ice blink appearing towards 
the south, and the presence of the elegant white petrel {Trace/ 
lan Nmia) gave us unmistakable evidence that we had now 
before us those vast ice fields into which Sir James Ross success 
fully entered with his famous ships Enins and 7error, on 
JanuaiyvS, 1841 In the evening yre slowly worked our way in 


1 Abstract of a paesr read by Mr C E Borchgravink a 
Inwnstioasl Geographic*] Congrats on August 1 
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thn ugh the outer edge of the ice puck, which cotuuted of Urge 
and heavy hummocky ice I aaw multitude* of the Argsmaula 
Antanhta everywhere in the pack, tonally swimming in cavities 
in the ice floe* to escape their enemies the whale* The large 
finned whale (Pkysaltu Austrahs) was spouting about in all 
directions The white petrels were numerous here, and I 
secured mote of them Tne white belbed petrel departed at the 
edge of the pack, leaving the icy regions to its darker, hardier 
brethren (Tkalatndrcma Wthtiui) We shot several seals, but 
they were scattered about sparsely, most having scan and 
scratches in the skin Sir James Ross noticed similar wounds 
on the seals, and it has been supposed that they are inflicted by 
the large tusks in battle between themselves My opinion, 
however, is that thest. scars must be ascribed to the action of a 
different species. The wounds are not like those inflicted by a 
tusk, being from two to twenty inches m length and straight and 
narrow in shape, and where several are met with on the same 
animal, they are too far apart to have been produced by the 
numerous sharp teeth of thi seal Nor do I consider that they 
are due to the sword fish, though that is doubtless doing mis 
chief there If my opinion, that these wounds art inflicted by 
an at present unknown enemy of the seal, proves correct it may 
serve to explain the strange scarcity of these animals m regions 
where one would expect to find them almost everywhere 
When we entered the ice pack the temperature of the 
as” h , that of the water 2IT f , which fatter temperate 
maintained all through the pack Penguins were about in great 
numbers 
On the 
lat 66* 44. 

floes became gradually larger at 
evident that the ice pack then 
charged from the glaciers of Ikdleny, 


t sighted Balleny Island finding it in 
164 , this agreeing with Ross The ice 


_ m _ m _ " of it carrying st 

and earth Although the higher part of the island waslos 
mist, we got a good view of its lofty peak, which nses t 
height of ia 000 feet above the sea levef The sire and shape 
of tne ice about Balleny was a source of considerable danger 
to our vessel, covered as it is with snow to a depth of several 
yards and running out under water in long sharp points It is 
n it likely that a vessel depending entirely on sails would long 
survive in such ice The air temperature at Balleny was 
found to be 34* I , that of the water 28“ h 

binding the pack so impenetrable in this locality we resolved 
to work eastwards, in the track which the Erebus and Terror 
had followed On December 22 in lat 66* 3 , long 167” 37 1 
I shot a seal of ordinary sue and eolour, but with a very thn 
neck and no sign of scars, a kind which none of our o d sale 
on board had ever seen before 

On Wednesday, the 26th we crossed the Vnlarctic circle and 
on New \ ear’s P vc were in lat 66*47 , low? r 74 8 b at twelve 
o clock In lat 67* 5 , long 175* 45 L , I secured a specimen 
of 4 pfetudytes I'erUeru—e. laise penguin I only secured 
four of these birds altogether, and never saw it in company with 
others of 1U kind On the 14th, in hit 69*55 «<• 157° 3° 1 
we cum. again into open water having spent 38 days in work 
ing our passage through the ice pack A clear open space of 
water was now before us We steered straight for Cape Adore 
on kictona Land, and sighted it on the 16th of January On 
thei8th, in lat 71*45 long 176*3 b , the temperature of the 
air was 32’ and of the water 30" The cape, which is in 
71* 23 and 169* 56 L , nses to aheight of 3779 fe« and con 
sists of a large square basaltic rock with perpendicular sides 
brom then, we saw the coast of Victoria Land to the west and 
south as far as the eye could reach, rising from dark bare rocks 
into peaks of perpetual ice and snow 13,000 feet above the sea 
level, with Mount Sabine standing out above the rest I 
counted as many as twenty glaciers in the immediate vicinity of 
the bay one of which seemed covered with lava, while below a 
layer of snow appeared another layer of lava, resting on the 
surface of the glacier A volcanic peak about 8000 feet in 
height had undoubtedly been in activity a short time before 
On the 18th we sighted Possession Island, and effected a sue 
cessftil landing on the North Island, being the second to set 
foot on this island Sir James Ross having preceded us fifty four 
yean before The island consists of vesicular lava rising m the 
south west u)to two pointed peaks 300 feet high I scaled the 
hwheat of these, and called it Peak Archer, after A Archer, 
of Rockhampton, Queensland To the west the island 
rites gently upward forming a bold and conspicuous cape, 
to which, not having been christened by Roa, I gave the 
name of 8ir Ferdinand von Mueller I quite unexpectedly 
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found vegetation on the rocks about 30 feet above the sea level, 
vegetation having never been disc o v er ed u so southerly a kb 
tuoe before We gave to this island, which X judged to be about 
200 to 350 acres in extent, the name 0 i Sir James Ross Island 
Possession Island is situated in lat 71* 56, long i;t* 10 E 
On January 20 we steamed southwards, and on the 21st 
sighted Col man Island at midnight Finding the eastern cape of 
this island unnamed, we called it Cape Oscar, in honour of his 
*'mesty our King I noticed great irregularities in our compass 
Col man Island, and undoubtedly it contains secrets of scientific 
due On the 22nd, being in lat 74* S , and no whales ap 
pearmg, it was decided to head northwards again, although all 
regretted that circumstance* did not permit of our proceeding 
further south 

On the 33rd wt were again at Cape Adare Icebergs of large 
re were everywhere to be seen, and showed distinctly whether 
they were broken from the big harrier or discharged from the 
ilacien on Victoria Land We landed at Cape Adare that night 
being the first human beings to put foot on the mainland Our 
landing place was a kind of peninsula or landslip, gently slop 
ing down from the steep rocks of Cape Adare until it ran into 
the bay as a lung flat pebbly beach The peninsula formed a 
complete breakwater for the inner bay The penguins were, it 
possible even mire numerous here than on Jfossession Island, 
and were f< und in the cape as far up as 1000 feet Having col 
letted specimens of the rocks, and found the same cryptogamic 
vegetation as on 1 ossession Island, we again pulled on hoard 
We now stood noithward, and in lat 69* 53 , long 169* 6 L 
ogam ran into the itt pack On P ebruary 1 in lat 66 
long 179* 31 I wt reached open water having this time 
spent only six days in the ice pack On the 17th the -Yurora 
appeared stronger than lever saw the Aurora Borealis It rise 
from south west in a broad stream towards the zenith, and lown 
again towards the iastern horizon, being quite different in ap 
pearance from when we last saw it on October 30 It presented 
long shining curtains rising and falling in wonderful shajies an 1 
shades sometimes seemingly ouite close to our mastheads an 1 
it evidently exerted considerable influence upon our cimpass 
needle In lat 44* 35 and long 147* 34 we met with a 

S at number of sperm whales Yfter struggling for several 
ys with a furious storm of distinctly cyclonic character we 
sighted the c asl of Tasmania on March 4, and entered Port 
Philip on the 12th fve months and a half after our departure 
from Melbourne 

\s my report shows we had comparatively high temperatures 
during our voyage higher than Sir James Ross experienced, anti 
higher than these observed last year by the whaling fleet south 
of Cape Horn The minimum temperature we experienced 
within the Antarctic cnele was 25* P the maximum 46 1 he 

average temperature from 200 readings each month was 32 3 
for January 30 for ) ebruary The temperature of the water 
remained at 28° P all through the ice pack rising 1 wherever 
a larger sheet of water broke the ice fields In the large liay in 
South \ ictona Land the temperature remained nearly constantly 
about freezing point Ihe question naturally aruev—Has the 
average temperature at the shore of Victoria Land risen during 
the last fifty four years, and has vegetation for the first time 
developed m thise southern latitudes since Ross was there ? It 
d ks not seem probable that the appearance of vegetation >n 
1 ossession Island w ruld have escaped the observation of the 
naturalists who accompanied that expedition It is evident that 
-current with a constant direction northwards breaks the 


ice fields at the very place where Sir Jama Ross and we pene 
trated to the open hay of Victoria Land Within the Antarctic 
circle the harometer at 29 incha always indicated calm, clear 
weather, and even at 38 incha it remained fine This low 
barometric reading is remarkable considering the dryness of the 
air The prevailing wind in the bay seemed to be from the 
east, but st Cape Adare a change appeared to take place, and 
westerly winds are there to all appearance, predominant The 
direction of the movement of the ice is distinctly north easterly, 
and the scarcity of ice in the bay of Victoria Land is undoubtedly 
not alooe due to warm currents, but also to the protection from 
dnft ice afforded by the shore from Cape Adare down to the 
volcanoes 1 rebus and Terror 

The rocks on Possession Island seem all to be of volcanic 
on^w, and represent basaltic lava flows which have taken place 
during late geological epochs The specimens I brought from 
South Victoria Continent differ bat little from those I found on 
Potsesnon Maml One pfmk* r rock I collected has an indis 
tioct granular structure, and resembks much the garnet sand 
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stone of Broken Hill, it teems to bear tome dote relation t< 
granflite The specimen It composed of quurtz, garnet, am 
felspar fragment! Thu rock hold* out hopes that minerals a 
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ills, on whi?h we landed at Cape Adare mutt be 
tome seventy acres in extent, on the top of the guano were lying 
the pcunttive nests of the penguins, composed of pebbles. Some 
hundreds of yards up these landslips I came upon two dead 
seals, which from their appearance must have bun there several 
years. I made a thorough investigation of the landing place, 
because I believe it to be a place where a future scientific 
expedition might safely stop even during the winter months 
Seven] accoaible spurs lead up Bom the place where we were 
to the (op of the cape, and from there a gentle slope leads on to 
the gieat plateau of South Victoria Continent The presence of 
the penguin colony, their undisturbed old nests the appearance 
of the dead seals, the vegetation on the rocks, and, lastly, the 
fiat table of the cape above all indicated that here the unbound 
forces of the Antarctic circle do not display the whole seventy 
of their powers Neither ice nor volcanoes seemed to have 
raged at the peninsula at Cape Adare and I strongly recommend 
a future scientific expedition to choose this spot as a centre for 
operations At this place there is a safe situation for houses, 
tents, and provisions I myself am willing to be the leader of 
a party, to be landed either on the pack or on the mainland near 
Colman Island, with Ski, Canadian shoes, sledges, and dogs 
from there it is my scheme 11 work towards the south magnetic 
pole calculated by Ross to be in 75” 5 and 150° F , Colman 
Island lying in 73* 36 S and 170 2 h I should have 
to travel about 160 miles to reach the south magnetic pole 
Should the party succeed in penetrating so far into the continent, 
the course should be hud, if possible, for Cape Adare in order 
to join the main body if the expedition there 

As to the zoological results of future researches, 1 expect great 
■discoveries I base my expectations on one point—on the scars 
found on the suds, which in my opinion point to the existence < f 
x. large unknown mammal within the Antarctic circle Although 
the white polar bear of the Arctic has never been found m the 
south, I should not be surprised to discover similar species there 
It would indeed be remarkable if on the unexplored \ ictona 
Continent—which probabl) extends over an area of 8,000,000 
squire miles, or about twice the sire of t urope—animal life 
hitherto unknown in the southern hemisphere should nit be 
found 

It is of course possible that the unknown land around the axis 
of rotation may consist of islands, only joined by perpetual ice 
and snow , but the appearance of the land, and the colour rf the 
water with its soundings, in addition to the movements of the 
Antarctic ice, point to the existence of a mala of land much more 
extensive than a mere island 

It is true that the scientific results of this expedition have heen 
few, but my little work gives meat least the satisfaction of feeling 
that it wdl fill a useful, if molecular, place among those strong 
arguments which for years have accumulated, ana which prove 
that further delay of a scientific expedition to South \ ictona 
Continent can scarcely be justified 

WFATHhR tALlACIF A ‘ 

TN the long and patient pursuit which the -ittainment of all 
accurate knowledge exacts from man, it may sometimes be 
instructive to tum ones gaze backward and contemplate the 
errors which have been corrected, the fallacies which have been 
demolished, and the superstitions which have been lived down , 
And this consideration has prompted me to take for the subject 
of this year s address that wide range of human opinions which 
may fitly be classed under the head of ' Weather Fallacies ' 

Nothing could have been more in accordance with the law of 
growth in other branches of knowledge than that Meteorology 
should, in its earliest dawn have been with difficulty able to 
emerge from the mists and darkness of guesses ana surmises 
each as have surrounded the transfer of any truth from the 
barbaric to the philosophic stage 

It is to the Greeks that we must look for the first real weather 
observations after the matter had passed through what may be 
called the mere savage phase, and we find Hesiod, Theo 
jvhra s tn a, and Arabia presenting us with an early code of rules 
winch serve at least to show us how httle we have ourselves 
Advanced m some matters since their time 

_ An addfsn dafivmd to i)m Royal Meteorological Somty by Mr Richard 
Inwards Pmodsiu (Rspnnted ftam ibx Qunrttriy bouary > 
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One of our bellows, Mr J C Wood, has just given to the 
world an excellent and scholarly translation of the work of 
Theophrastus, winch has n A previously been put in an English 
garb, and Mr Wood has done the whole country a great service 
in giving us this translation of the ‘ Winds and Weather Sim, ’ 
a book which contains a host of rules and observations about 
the weather, and which is might have heen expected from the 
production of the favourite pupil of IMato and Aristotle, is an 
gularly free from errors if the grosser and more superstitious 
kind such as were plentifully produced in Western Europe 
many centuries later 

But long before the time of rheophrastus and probably very 
toon after the invention of agriculture itself there were weather 
gods and weather fallacies for we find that Jupiter lonans and 
Pluvius—the thunderer and the nun maker—were set l>y men on 
the highest pedestals And tentunes after this, Lucian tell us 
that it was usual in his lime to ofler prayers for suitable weather, 
and he recounts in hu> Dialogues how two countrymen were at 
the same time offering up contrary petitions—one that not a 
drop of nun might fall until he had completed his harvest, while 
the ither prayed fir immediate ram, in order to bring on his 
backward crop 1 f cabbages—both suppliants only too sure to 
find that the ears of the image were deaf as the stone of which 
they were made and that the wheels of the univtrse would not 
wander or tum hack f r any selfish ends of man 

In considering these early time* when the weather bad to be 
studied from cloud, sky and aca, and from the behaviour of the 
animals and plants we must be ready to excuse men for doing 
that which is still too frequently a cause of error viz fore 
telling what they must wished for and putting down ax universal 
law that which was only a coincidence of totally independent 
events In considering weather fallacies it will be mi|*>x»il>le to 
follow a chronological order, so I shall treat them r r rather a 
small jxirtmn of them under the heads of saints day fallacies, 
sun and moon fallacies and those concerning animals and 
plants while finally I shall consider the almanack makers, 
weather prophets and impostors wh> have from ti 
furnished the world with materials for 1 
ridicule 

The first cliss of w either fallacies which I shall scarcely more 
than mention are th >se which refer to the supposed c nuection 
lietween the weather of any day in the week or year and that 
of any other |>enod and it may lie as well to state at the outset 
that there uni kind of foundation in fact for any of these so 
called rules They are for the most part bom of the w ish to see 
certain kinds of weather at certain times if year and like all 
these predictions were faithfully rememliered when they came 
true ind pr implly f irgotten when they fniled One has often 


Kn 1 

herwa, 

_hours, and the rule generally fell* when applied to dady 

experience but the host of proverbs connected with saints days 
are more difficult to deal with, on account of the longer dme 
which elapses between the prophecy and its fulfilment or failure 
Ml or most of these proverbs concern the days of certain saints, 
though I think n > one imagines that this is anything more than 
a convenient method of fixing the date, because our ancestors 
had a saint for every day, so that they naturally referred to the 
day by his name 

There are forty weather aunts, among the most prominent of 
whom is undoubtedly St Swtthut, whose day is July 15 and the 
superstition is that it it should nun on that day it will nun for 
forty days after Now is Mr Scott observes, this date is very 
near a well known bad bine in wet yean, ax the terms long in 
use, of “ St Margaret s flood ’ and “ Lammas flood abundantly 
testify The fact thai some of these heavy nuns liegan on 
July 13 hat been enough material for the adage monger and so we 
have another ‘ universal law laid down, a law which is how 
ever, constantly broken as every student of the weather very 
wall known The whole thing is a fallacy of the most vulgar 
kind, and ought speedily to be forgotten, together with all the 
adage* which make the weather of any period depend n that if 
a distant day 

Turning in weannesk from this claax of superstitu ns, which 
may be said to belong to the self exploding order we are next 
met by an extensive array of authorities who, under the protecting 
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shield of astronomy, profess to have framed infallible rules for many eminent 
the weather as judged from the ever varying relative positions and the result 

< f the sun, moon, and planets They attack us systematically of phenomena_._ 

and persistently, appealing to analogy, to reason, aim to common Dr Horsley exa min ed the w aa th ct tables of 1774, as published 
sense But it is sometimes necessary to be on oar guard, even by the Royal Society, and out of 46 changes of weather in that 

again* cofhmon sense, in considering problems to which un year only ten occurred on the days of lunar influence, only tens 

common tense has for centuries been devoted without avail of them being at the new moon, and none at all at the fell. M 

The well known action of the tun and moon upon the ocean Flaiguergues, of Vivien, found also at the result of twenty yean* 

tides is generally the starting point of these theorists, snd it is observations that the barometer readings taken when the moon 
soon shown to common sense that when the earth is nearer the was furthest from the earth averaged tjj millimetres, and when 
sun, or the moon is nearer to the earth (it being remembered that nearest, 754 millimetres, showing a difference of 1 millimetre or 
they move in elliptic orbits), or when both sun and moon are, as about 04 inch, and this in a direction against the theory, the 


udged from the ever varying relative positions and the result 1* that no correspondence h 
1, and planets They attack us systematically of phenomena has been estaiUMwl 
appealing to analogy, to reason, and to common Dr Horsley exa min ed the w aa Sh er table 


against the theory, the 


sun, or the moon is nearer to the earth (it being remembered that nearest, 754 millimetres, showings difference of 1 millimetre or 
they move in elliptic orbits), or when both sun and moon are, as about 04 inch, and this tn a direction against the theory, the 
it were, pulling together, as at new moon, there ought to be a I pressure being greater by that amount when the moon was 
tide of atmosphere caused by their influence similar to the tides farthest from the earth 

of the ocean, which such agencies undoubtedly produce But 1 Various other weather seen have pinned their faith on lunar 
we find that whatever so tailed reason, analogy, and common | cycles, and have predicted that weather changes would repeat 
sense may seem to dictate the feds will not follow in the path themselves, as soon as the sun and moon got back into the same 
marked out for them , and the atmospheric tides refuse to ebb relative positions which they do in nineteen yean with only an 
and flow, except in a most infinitesimal degree, quite dtspropor error of an hour and a half Others such as Mr G Mackenzie, 
tioned to their supposed moving forces, file theorists mint try advocated a cycle of 54 yean, but it may be summarily stated 
again, and they do so by pointing out that the moon and earth that all the cycles have broken down, and that, as far as we know, 
move in planes which are inclined to each other at an angle, and there u no definite jienod slier which the weather changes repeat 


that at some times of the year the attraction of the sun and moon them* 
are acting m somewhat widely diverging lines, whilst at others Oih 
they are pulling more nearly in the same plane Here is, they full uu 
say, a clear case At times, when the angle u greatest, there beans 
should at any rate be worse weather caused by the conflicting bad si 
forces When the tn°on is said to be “on her bock, or, in other full mi 


on of the sun and moon themsels es 

lines, whilst at others Other fallacies about the moon ore numerous, such as that the 
plane Here is, they full moon cleats iway the clouds, that you should only sow 
ogle is greatest, there beans or cut down trees in the wane of the moon that it is a. 
oed by the conflicting bad sign if she changes on a Saturday or Sunday, that two 
her back, or, in other full moons in a month will cause a flood , that to see the old 


words, when the line of the shadow boundary of the half moon moon in the arms of the new brings on rain, and many others, 
or crescent is much inclined to the earth s axis, then is the time, df which a catalogue -done would take up a good deal of space 
say they, for tempests and commotions to come But again the , M flam man in says that the moon s influence on the weather 
spirits from the vasty deep dor**'-*--— - v --’-' - - ,J 


ie when called, and we is negligible The heat reaching us from the n 


have to invent other causes for our earthly disturbances affect our temperature by ia millionths of a degree and the 

It may be safely said that a new moon theory as to the weather atmospheric tides caused by the moon would only rfffect the 
comes put at least once a year and it has been attempted to I haromelnc pressure a few hundredths of an inch—a quantity far 
connect the honoured name of Sir William Herschel with a table less than the changes which are always taking place from other 
Which professed to show the dependence of weather changes on causes On the wh lc we are disposed to agree with the rhyme 
those of the moon which thus sums up the subject 

By the kindness of Mr Symons I am able to show you on I T( , uwon ^ lhe * 

the screen a much magnified representation of this production, M y change together 

now very scarce, and which has the name of Herschel in large 1 B t sha at the moon 

capitals no doubt as a sort of ballast to give it weight and 1)o *' 1 °* th “ ** tl,,: weather 

steadiness, though it does not definitely state that Herschel had t sen the halo r und the moon lias been discredited for Mr. 
anything to do with it Herschel s own letter on the subject I owe found that 11 was as often followed by fine weather as by- 
runs as follows — j ram, and Messrs Marriott and Aliereromby found that the lunar 

halo immediately preceded ram in 34 cases out of 61 
We always have 1 lingering hope that some future 
t „ , , meterrol i 1st will disentangle the overlapping mflu- 

C /L, cnees and arrive some day at a definite proof that 

J .toJ'if AU .Lf. ^**4 wither'' 11 ' 11 ^ I ° n,ethm « do wUh 0Ur 

46 ^saW&r«e St- /uAvwwi j At *y-Abcut the sun also there are many fallacies, and ever 

y / . ' . j , , since the liscovery that the spots which appear on his 

t*-' 1 «*•«*<■ anvrtcw*. ri r m,r~r surface have a period of greatest and less frequency, there 

.1 . ■ jV. Hi / .. *)■, A a/* . / . have lieen theorists in shoals w ho have * ught to prove 

sCe betn f uni that the frequency of sunspots and the 

/. . ’ ' ' vanati ns f the magnetic needle are intimately con 

/Cava fesrj *-* /71oios. iO-o+Sr AC Atn l necterl and it is almost equally well established that 

. j, s j. s j / the uirora appears and disappears in some sort of 

rjfin _r 11/ AC A «w . symjwthy with the sunspot variations But this, up 
,2 /* —w aI' / , to the present is as far as we can get in this direction, 

JCo+yC for our weather seems to have no definite relation to 

t* /u. these changes 

• ' f , i ni nion recent discoveries of prominences visible 

/\ . roun 1 the disc of the sun during an eclipse and of the 

*7 mvA fl+S light clouds only seen in M Dcslandres' spectra photo 

graphs, will no doubt call out new weather theories 
un the subject And I must confess to a wish that those 
P mysterious flame like bodies rushing from the sun 

Jg,tALfi. “ millions if miles into space will be found to have 

«/ some influence on the upper layers of our earths 

atim sphere lntt I also hope that we may be saved 
Of/ / from a theory on the subject until more facts are 

M 6 iVk before us 

So that any Bellow of this Society who sees one of these diagrams Coming down to eprth again, we are met by a long array of 
in the future will know that it is a fraud fcllao** connected with the behaviour of animals and plants, and 

Of course it »ln the power of every one to check the pre which have a supposed connection with weather changes Few 
dictions wbicjflnw so often issued with respect to the changes of these are so well grounded that they may be considered as- 
of the wc*th£y taking place at the change of the moon , but prosed, and as ntthing u sacred to a meteorologist, our veteran 


'JjtZ+Aut} 41* t 


7a 6ivk 


So that any Bellow of this Society who sees one of these diagi 
in the future will know that it is a fraud 
Of course ltttfal the power of every one to check the 
dictions whicPfcre so often issued with respect to the chai 
of the weather faking place at the change of the moon , 
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fellow, Mr E J Lowe, f R S , has endeavoured lo put some 
of the rule* from thissouice to the test of definite obeervation He 
took a number of well known signs raid to indicate change, and 
carefully noted what happened after each sign, and although he 
doea not my that all indication* from animals, burd* and plant* are 
useless, yet certainly thoee he did investigate seemed utterly to 
break down 

He took the well known signs of bats flying about in the 
evening, many toads appearing at sunset, many snails about, fish 
ruaag much in lake, bee* busy,many locusts, cattle restless, land 
■mils clamorous, flies and gnats troublesome,many insects crows 
congregating and clamorous spider webs thickly woven on the 
grass, spiders hanging on their webs in the evening, and ducks and 
geese making more than usual noise Mr Lowe found that m 
361 observation* of the above signs, they were followed 313 times 
by fine, and only 148 times by wet weather so that even after 
die prognostications for rain, there was a greater preponderance 
of fine weather He called a day fine when no nun was mesumr 
able in the nun gauge Mr Lowe says that even swallows 
flying low cannot be depended on as, especially at the close of 
summer and autumn, they almost invariably shun the surface of 
the ground, and Mr Charles Waterton, the naturalist, decided, 
after careful observation, that the unusual clamour of rooks forms 
no trustworthy sign of nun These must, therefore, swell the 
list of fallacies, although there are many other rules which have 
not been so carefully examined, but which may still be true 
My own impression is that although it is painful to dismiss the 
animals from their ancient position as weather prophets, we may 
consider them as indicating what they feel rather than as prr 
dieting what is to come and that their actions before rain simply 
nse Aim the dampness darkness or chilliness preceding wet 
weather, and which render these creatures uneasy but not mure 
so than they affect man himself The sheep turning Us back to 
the wind (one of the best known signs of nun) it probably only 
that it may shelter its least protected port from the effects of (he 
weather and many of you must have observed sheep sheltering 
their heads from the heat by getting them into the shade of each 
other s bodies in a similar way 

As to cows scratching their ears, and goats uttering cries, and 
many other signs of had weather, they are at least very doubtful 
whilst the adage about the pig which credits him with seeing 
the wind carries with it its own condemnation 

The medicinal leech is still left on the list of weather prophets, 
though he has no doubt had his powers exaggerated , and two 
books have been written about his behaviour during changes of 
weather One is by Mrs Woollatns who during s long illness 
watched a leech in a bottle, and carefully noted what it did, and 
the other is by a gentleman at Whitby, who came to the con 
elusion that the leeches could be made to give audible and useful 
storm warnings So he contrived the instrument, of which I 
now show you a drawing taken from his book No one would 
imagine from its appearance what its use could be It consisted 
of twelve glass bottles each containing a leech in water, and so 
arranged m a circle, in order, as the humane inventor states, that 
the leeches may see each other and not endure the affliction of 
quite solitary confinement—this rather reminds us of Isaac 
Walton, who told his pupil to put the hook into the worm 
“ tenderly, as if he loved it —in each bottle was a metal tube 
of a particular form, and which was made somewhat difficult for 
a leech to enter, but into which it would endeavour somehow lo 
creep before a thunderstorm, according to its nature In each 
tube was a small piece of whalebone, to which a gilt chain was 
attached, and so arranged, on the mouse trap principle, that 
when the whalebone was moved the bell at tne top of the 
apparatus was rung by means of the chain There were twelve 
leeches, *0 that every chance was given that one at least would 
sound a storm signal The author called tMs apparatus the 
“ Tempest Prognosticator, ’ a name which he preferred—and I 
think we shall agree with him—to that of atmospheric electric 
telegraph conducted by animal instinct He went on to state in 
his Tittle book that he could, if required, make a small leech 
ring the great bell of St Paul in London as a signal of an 
approaching storm The book » wntten tn all senousaess, and 
a number at letters are appended from gentlemen who certify 
that correct atmospheric indications were at venous times given 
by the leeches. The name of the inventor of this ingenious 
contrivance waa Dr Merryweather—himself a learned leech 

Plants have also their advocates as weather indicators, and 
there is no doubt that in most eases they ' 
changes in the 1 ‘ 


sympathy wi 
1 of the air, ai 
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indications altogether fallacious The punpcmel and the man 
gold close their pttaU before ram, because the air is setting 
damper, while the poplar and maple show the under surface of 
their leavei for a similar reason Indeed, an artificial leaf of 
paper may may be made to do tht same thing, if constructed on 
the same principle as the natural one -a hind thm paper to 
represent the upper side of the leaf, and a thicker unsized paper 
for the lower side , there will if stuck together, curl up or bend 
down in sympathy with the hygroicbpic condition of the air A 
slip of ordinary photographic paper will do tht same, and will 
curl up at once when placed on the hand 

The tame slackness which moisture produces in plants applies 
m some degree also to insects, some of which can only fly in 
sunshine, to that there is a chain of weather signs all following 
from a little dampness in the air Iht flowers elose their petals 
and shut in their honey the insects cannot fly so high, and the 
swallows seeking them skim the surface of the earth, and even 
then the threatened shower may not come 

In 1893 attention was directed to a plant, the Aimsprecatertus , 
a beautiful shrub of the mimosa kina, which has the property ot 
being sensitive in a high degree, so that its pinnate leaflets go 
through many curious movements, and it was claimed that there 
form a guide of unernng certainty to foreshow the coming 
weather hven earthquakes were said to be predicted by this 
wonderful plant If it closed its leaflets upward, after the 
manner of a butterfly about to settle fiur weather was shown 
when the leaflets remained flat changeable and gloomy weather 
was indicated while thunder at various distances was to be 
foretold by the curling of the leaflets and the nearer the thunder 
the greater the curl, until when ihe points of IWc leaflets crossed, 
the thunderstorm waa indicated as being overhead Changes ot 
wind, hurricanes, and other phenomena were to be shown by the 
various curious and beautiful movements of the leaflets and 
stalks These movements undoubtedly took place, but when 
the plant was submitted to the unprejudiced observation of Dr 
1 W Oliver and Mr t E Weiss, at kew (.areteus, those 
gentleman foiled to find any connection between these movements 
and the weather and Dr Oliver made a report on the matter, 
which hits the heart of the whole subject of plant tun (.mints, by 
ascribing them for the most port to the agency of light and 
moisture Mr bcott, of the Meteorological Office, give the 
finishing stroke t > the theory by proving that the movements 
had no connection with either cyclones or with earthquakes so 
that the si nsitiv e plant may be considered as out of the list of 
weather guides in spite of having been made Ihe subject of an 
I nglish patent 

It is a most common oliservation m the country that a large 
crop of hips, haws and holly hemes indicates a severe winter to 
follow, and it 11 generally pointed out that nature thus provides 
winter food for the hirds Thu, too, u a fallacy 

knottier weather follacy for which artists are responsible is 
that flashes of lightning take the form of long angular lines of a 
zigzag shape, and of winch I show you an example, taken from 
a work on the subject This when compared with the next 
view, which is a photograph taken direct from nature, shows 
that the artist had very little understood the true form of the 
lightning flash, which consists of numbers of short curves joining 
each other, something like the course of a nver depicted on a 
map, or in some degree like the outline of a clump of leafy 
trees seen against the sky But, as far as I know, there were 
only two artists whose acute vision saw lightning in anything 
like Us true form One was Turner, who Tong before the time 
of photography, scratched his lightningffiuhes with a penknife, 
making short curved dashes across Ole picture , and tne other 
was Nasmyth, the astronomer and engineer, who also saw the 
lightning in its true form and duly noted the same, only to be 
confirmed years afterwards when it became easy to photograph 
the lightning flash itself While on the subject of lightning, I 
may mention that it is recorded that in one case at least a 
rheumatic man who had been confined to bed six weeks, re 
cetved a shock from a stroke of lightning, lumped from his 
bed, and ran down stairs completely cured. This is related in 
the Gtnihn sow s iUga* i*« for June *8*0 

It has been often stated that the noise of cannon will produce 
rain,and it is not unusual in the Austrian Tyrol to htar the church 
bdla ringing to avert thunder These are fallacies The ex 
pertinents m America made recently to test whether ram could 
be produced by exploding a large quantity of gunpowder m the 
air, retailed in nothing except noise and smoke though the 
thing was well worth trying 

Empedocles of old is credited with the invention for chasing 
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attay the Etesian winds by placing bottle* made of the ilcuu of 
asses on the hill* to receive them Timseus relates this After 
hearing this about Empedocles, one w not surprised to team that 
he thought there were two sum, that the moon was shaped like 
a dish, and that the sea was the sweat of the earth burnt by the 
sun All this will be found in Stanleys "Lives of the Ailo 


s proposed m Pan* This, too, w 


blowing away 
fallacy 

To give an account of all the various ceremonies in savage and 
civilised countries which have been resorted to for the purpose 
of changing the course of the weather, would be here impossible , 
but suen ntes have a common origin and a common result They 
begin in error, and end m failure In India, the nun god is un 

supposed to be a celestial princess, who held a vase of mm, and 
when her brother struck the pitcher, men heard the shocks in 
thunder In Polynesia nun comes from the angry stars, stoning the 
sun, while in Burmah it is still the custom to haul down mm by 
pulling at a rope New Caledonia has its regular nun making 
class of priests, and in Mofhtt s time the nun makers of South 
Africa were held in even higher estimation than the kings, and 
on the other side of the world the Alaskan propitiates the spirit 
of the storm by leaving tobacco for him in a cave In our own 
country, too, there have been weather witches of various grades 
and one described in Driyton s “ Moon Calf - 

1 Could sell wi ids to any on* that uould 
Buy Ihom for money forcin* tbcm lo hold 
What tune «he luted tie them in s thnrul 
Which evar as the seafarer undid 
rhey row or H'J nllnd a> h» MlU would drive 
T ) die same port whereat ho would arrive 

The ^inlanders at one time drove a profitable trade by the sale 
of winds After being paid they kmtted three magical knots, 
and told the buyer that when he untied tht first he would have a 
good gale, when the second a strong wind and when the 
third a severe tempest 1 Sir Walter Scott also mentions that 
King hm, also called ‘Windy Cap could change the three 
tu n of the wind by merely turning his tap rr und upon his head 
and old Scotch women are mentioned who, for a considers 
lion, would bring the wind from any desired quarter ‘ The 
Manilan Indian nun maker had a rattle liy the none of which he 
called down min from heaven by the simple jxroces* of keeping 
on long enough It is safe lo say that these axe all fallacies 
from the rain makers we may now turn for a moment to the 
almanack makers and any me who will lookup an old almanack 
< f the early part of the last century will find the greater part i f 
It filled with lucubrations on the influence of the stars and con 
stelbui o* he will also find a c ilumn gn mg for every day the parts 
of the body which are particularly under thL celestial influences 
on the given ilatea and when one sees for the first lime this 
column reading—head chest, legs knees feet At one wonders 
what it can mean , but it wav then so well undrrstixxl as not 
even to require explanation and there was generally too a rude 
woodcut of a hideous human figure tattooed with the v arums 
signs of the zodiac to show the same thing The sort of know 
ledge that passed for meteorology in 1703 may he learned from 
the following extract from ' Meteorologie 1 by Mr Cock 
Phdomathemat 1703—0 rue look in the puasessicn of Mr 
Symons 

"The twelve signs aie divided into four sorts for some lie 
earthy, others watery a third sort aery, and the fourth sort is 
fiery ' The author then goes on to state that Jupter in the 
Skulker (whatever that may be) opposed by Saturn in the I ion 
did raise mighty South west winds Observe when a 

planet is in an earthy sign he was lately dried un by permmbu 
la ting a fiery sign and after that, immediately having made his 
juogress in an earthy sign is quite bound up from moisture ’ 

It seems incredible that our ancestors, only a few generations 
bock, could have bought, paid for, and believed such stuff as 
this The early almanacks boldly gave a prediction for the 
weather for every oay in the year but after a Ume confined them 
selves to a general statement of tha weather for instance ‘ Part 
ridge s Almanack ” for 1835 has the following prophecy for June 
‘ ‘ Fertilising showers attended wfeh thunder ana hgntnuqg’ — 
this dog* for the first ten days " fair and at limes hot for the 
middle of the month and ' refreshing nun for the grass and 
com (or any tame between the list and the end of the month 


Authors of weather almanacks had already begun to seek 
vagueness borne of these almanacks rose to a great 

_ y on the strength of one lucky guess , and I think tt is. 

_l of this same Partridges almanack or some other of the class, 

that it owed its reputation to a curious prophecy of extraordinary 
weather for Toly 31 when bail, nun snow thunder, Ac , were 
freely indicated forgetting that the month had 31 days the 
almanack maker had omitted to insert the weather prediction for 
the last day and a boy was sent from the printing office to know 
how the space was to be filled up The weather prophet was- 
too busy to attend to him, but at last in a passion, said "Put 
down had, rain, snow, thunder, anything , and the boy 
taking it literally told the coahpositor, who duly set into type- 
the extraordinary prediction, and which by a freak of nature 
came true, and made the fame and fortune of the almanack, 
maker This story, if not true, is at least ben /rotate, and shows 
the force of the bard s statement— 


The British Almanack for 1831, published bjuthe Useful 
Knowledge Society had no weather predictions 

Patrick Murphy published a popular weather almanark, amt 
his fame is said to have commenced by a lucky hit in one of the 
earlier issues by which he indicated which would be the coldest 
day of the year There is a copy of this almanack for 1838 us 
the library of the Society and some former owner has evidently 
taken the trouble to pencil in the actual weather opposite to 
that predicted There were, according to this annotation, 89 
incorrect forecasts 91 doubtful, and the rest correct 

This I a trick Murphy was not a mere charlatan He had a 
system, and though he differed from Sir Isaac Newton and the 
Royal Astronomical Society, he gave much study and research 
to the subject of meteorology—as shown by his various books 
There was an Astro Meteorological Society as late as 1861, and 
We have some numbers of its Records in our library 

Next comes the subject of weather propheta as distinguished 
from mere almanack makers , and who profess, sometimes for 
pelf at other timis for honour and glory to predict the weather 
for any future d vti These are always arising and they do not 
lack a certun number of followers, who, possessing a huge angle 
of credence duly trumpet forth the successes of their chiefs, 
when they are so fortunate as to make any The stock in trade 
of a prophet u of a slender and cheap description He must 
have an inventive mind, a store of self confidence an insenn 
bihty to ridicule snd above all, a keen memory for his sue 
ctsses, snd a prompt forgetfulnes* of his failures He should by 
chr ire have a the ry and this should be of the elastic order si> 
that if a predicted event does not punctually occur he will be 
ready with a sc rt of codicil to amend it Hence we find that 
the firing of guns has been cited as a sufficient reason for falsi 
tying v weather prediction and railways too are said to have 
an adverse influence, one author (not a prophet) tailing us that 
they may be considered as * large winnowing machines, per 
petually fanning and agitating t L ~ -**- - 


n, probably 
effects, as 


1 Otaus Mogul. 
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. , „_„_„ _ _ prodigious 

ploughing the air is it were and causing waves of vast 
which invisibly enlarging like the waves of the - 
meet each other clash, and j 
resultants fn m adv erae motions 
One of the first weather prophets mentioned in that delightful 
old book Stanley s • Lives of the Philosophers was Demo 
critus, the Milesian known as the ‘ laughing philosopher, 
who foresaw s dearth of olives and by buying up all he could 
get might have made afbrtune, but gave it hack to the bargainers 
with the remark You can see now that a philosopher can get 
rich when he pleases Then there was Pheracydes, of whom 
Pythagoras was a favourite pupil, who predicted an earthquake 
three dy* in advance by the taste of the water from a certain, 
well Perhaps the earliest of all was Flijab, who from the top 
of Carmel pointed out the coming squall cloud, and predicted 
a great rain He forms a good model for imitation to the 
modem weather prophets, for he did not prophesy until he saw 
the storm coming and he made no secret rtf his method Me 
have still amongst us in our country mostly without honour, 
seers who supply us with weather predictions in various forms, 
from the modest duodecimo almanack to the (fating broadsheet 
which com pi Is attention, but it would be a task too long to 
enter on a systematic refutation of their contradictory guessas at 
the weather 1 he last of these broadsheets that caught my eye 
had for the days of the gale off December 1894 which Mr C 
Harding has described to ns, the tame announcement rtf 
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"generally overcast ’ Dus did not err on the sale of boldness 
when considered with reference to one of the severest gale* of 
the century 

A Spanish peasant whom 1 heard of in Andalocu, and who 
had the reputation of a weather prophet, wisely said, if you 
want to know the weather for to morrow, ask me early in the 
morning The Indian weather prophets who made a failure had 
to be alent altogether for the rest of their lives, and this causes 
us to regret that some of our own seers were not bom in that 
distant land 

As to the so called weather forecasts, they only come under 
the title of this paper when they fail and as eight out of ten are 
said to be correct, I shall only say that they are honest attempt* 
on the part of civilised govern men ti to warn their people as far 
as possible against the inarch of known disturbances 1 could 
wish that the term ‘weather indications” or "indicated 
weather ’ had been adopted so as to make this plain to all, and 
that oftener, when the signs were vague, we had the simple 
announcement of no change indicated 

The director of this system so well known to us and who is 
playfully called the “ Clerk of the Weather,’ sometimes receives 
valuable hints, even from children, and I must quote one such 

“ Please, Mr Clerk of the Weather, tell the nun, snow and 
bail to stop fur the afternoon, and nun m the night ’ 

I may conclude this section by saying that it is a great fallacy 
to suppose that there i» such a thing as a weather prophet All 
the great authorities agree that in the present state of our know 
ledge no human being can correctly predict the weather, even 

And now we must consider a class of weather fallacies of 
which the victims can only excite in a well regulated mind feel 
tngs of sadness and compassion, rather than the ridicule to which 
at first sight they seem more naturally entitled I mean those 
weather prophet* in whom the delicate mechanism of the mind 
is touched by disorder or decay, even if it has not already fallen 
under the stroke of complete dementia, and who belies e that 
they can not only foresee the weather, but, by an effort of their 
own minds, control the elements and compel the clouds. 

These patients I had hoped only existed in small numbers 
but, on perusing the correspondence of a prominent meteoro 
logist, kindly lent me for the purpose, I find that there are many 
ofthis class whose name, like that of the ancient wanderer 
among the tombs, is ‘ Legion, and who still come on each 
prepared to drive the chanot of the sun, or by an exertion of 
lus own will, odylue (the word I suppose will come) all the 
powers of nature 

Dr Johnson s Astronomer says in ‘ Rasselas ’ —“ Hear me, 
therefore, with attention I have diligently considered the 
position of the earth and sun, and formed innumerable schemes, 
in which I changed their situations I have sometimes turned 
aside the axis at the earth, and sometimes varied the ecliptic 
of the sun, but I have found it impossible to make a disposition 
by which the world may be advantaged What one region 
gains another loses Never rob other countries of nun to pour 
it on thine own " 

This type of patient, as well as those who would use their sup 
posed power for the purpose of creating fine weather during the 
holidays of the people, belong to the more noble sort, bat there 
have been others, like the notorious I nar Bungay, who for sordid 
reasons have professed to exert s similar power The only 
wonder » that anybody ever believed them 

Now, as this malady of the mind is not incurable, I will ven 
ture to offer a practical suggestion, and would recommend these 
patients who have nursed themselves into (he belief that they 
pomes* the keys of the weather, to seek th&hjpbfop on a summer 
afternoon—the air and exercise will lift M good—and watch 
the fine fleeces of cumulus cloud as they «3t majestically across 
the sky, each with lU attendant shaddw below Let the patient 
concentrate his attention upon one single feathery cloud, and try 
by the exertion of his utmost force of will to make it pause for a 
moment in its career, and,jHte foils—“ as foil full well he may 
—then let him banish frotnJ||tJWtod for ever the idea that he can 
fay his own will dominate dfolwbole firmament And if he to, 
ever gone mto font updo the Subject, let Mm go home, and, 


ever gone mto font updo t 
like Prospero, fop prtWype, 

* Damr thus i 
III drawn mj 


n onsense To these sufferers I can only repeat tr 
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of our own kings to the last man he touched for the evil- “ I 
wish you better health and more sense " 

I must be forgiven for having only made a selection from the 
vast catalogue of fallacies which nave accumulated about the 
subject, ana I must continue to regret that there are still people 
who are ready to believe that the saints’ days rule the weather, 
that the sun puts out the fire, that warm water freexet sooner 
than cold, or that a man is \ prophet because he says so himself 
This Society is clearing the ground of many weeds and already 
the fallacy of the “equinoctial * gales has been exploded (by 
Mr Scott), while the churchyard ghost of the supposed fatal 
green Christmas ’ has been most effectually bud by a recent 
statistical paper by Mr Dines 

Some one may ask after all this clearing away of fallacies— 
What have we left ? and I would venture to refer him to all the 
patient work which 11 being done in various countries, and by 
which a real Science of Meteorology is being slowly built up, 
while to the outdoor weather student! would offer this consoling 
reflection—There is still thi sky 


UNIVERSITY AND EDUCATIONAl 
INTELLIGENCE 

Pros \ H Churl h and Dr Frkam have been offered 
and have accepted Honorary Professorships at the Royal Agn 
cultural College Cirencester These gentlemen were l»th 
formerly professors at the Cdlege, and both took part in the 
recent jubilee celibrations 

II would lie a great advantage to the numerous students of 
science and technology if the scientific works in all public 
libraries were arranged in a separate class, and catalogued 
separately Thu has been done for the Central f ree Public Lend 
ing Library of Nottingham, by Mr J P Briscoe the librarian, 
and Mr T Dent All the scientific book* in the library have 
been arranged according to the science to which they refer, and 
indexed according to sutijects and authors The list will thus be 
of great assistance to students 

Nkw technical schools presented to Winsford, in the salt 
district of Cheshire by Mr Joseph Verdin, at a cost of £ 8000, 
were opened by the Duke and Duchess of Westminster last 
week The m mey is part of a fund of £a6 000 originally in 
tended to compensate property owners from subsidences brought 
about by brine pumping As he was unable to transfer the fond, 
the Chanty C ommissioner* were applied to and it wav decided 
that .£12,000 should be used in the erection and endowment of 
technical schools at Winsford and Northwich 

Prrckdinc a htstoncal account of the Owens College, 
Manchester, contnbuted by Mr P J Hartag to the current 
hecord of Technical and Secondary Fducation, the function 
of university colleges in technical education is discussed 
Mr Hartog points to a fundamental distinction established by 
the Royal Commission on Technical Instruction between (I) 
institutions for the instruction of manufacturers and higher 
managers and (2) institution* for the instruction of foremen ami 
workmen engaged in industrial pursuits He rightly remarks, 
however, that the dtttinctnn is still vague in the mind of the 
public, and even in that of many educationalists It has become 
more vague through the use of the words ‘ polytechnic’ and 
“ technical school to render the German pofyte Amu tin and 
tftkmstkt huhthtd,f, to wMch they are not at all equivalent 
The potytukmuMm and ttcknuehe AocAsJtute educate managers 
and manufacturers, our polytechnics and technical schools, with 
their day-school* for lads and their night schools for adults 
occupied during the day, cdu ate foremen and workmen It is 
nut nccesssary to insist on the inestimable value of the latter 
class of school, but it is of the first importance that the pubbo 
should perceive the distinction referred to by Mr Hartog, and 
that they should not think that they are following the example of 
a country like Switzerland, which eleven yean ago was spending 
over £ 14,000 a year on the /tlnch Polytechnic, when they vote 
a huge sum to one of the many English polytechnics and 
technical schools, now springing up so rapidly with the help of 
fluids derived from the Customs and Excise duties while but 
meagre support w given to the ineutuoooa for the training of 
manager* and manufacturers. At Mr Hartog remarks, the 
umversug colleges comtaue the faculties of a German os Swiss 
university -with those of a fofytttAmeum, but the existence of vie 
technical part of the instruction given 1* often ignored b eca u se it 
is called university teaching, and not technical msttuctfoo, afo# 
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because ade by side with the teaching of science there is the 
leaching of the '‘humanities ’ The remarks conclude with a 
statement of the amount allotted from the public funds to 
university colleges Out of the sum available under the Local 
Taxation Act about £600 ooo a year la devoted to technical 
education, but only £23,854 was given to fourteen unisersity 
colleges m England and Wales m 1891-3 by twenty local 
authorities, in addition to a sum rtf ,£19,550 presided by the 
Treasury, of winch nearly half (,£13,306) went to the three 
Welsh colleges alone The support certainly seems insufficient 
for the great services rendered by the colleges to the nation 
Thb third Report of Mr J A Ben moo, the Director of 
Technical Instruction m the County Palatine of Lancaster, 
was presented to the County Council a few days ago 
It is clear from the report that every effort is being 
made by the Committee to expend judiciously the funds 
at their disposal A sum of ,£38,500 was distributed 
among the urban and rural districts of the county last year 
The following amounts were voted for work in special sub 
jects —Navigation, ,£250 Sea Fisheries £300 University 
> xtension 1 ectures, .£500 Horology, ,£150, Mining, £500 
Silk Industry, £500, Plumbing ana Sanitary Science £750, 
Horticulture and llee keeping £500 Practical Agriculture 
(including Veterinary Science, Poultry keeping, and alhed sub 
jects) £rooo In addition to the ordinary sums allotted to each 
dwtnet, special grants amounting to nearly £1000, were made 
for the purpose of purchasing apparatus and appliances Uni 
versily College, Liverpool, and the Owens College, Manchester 
each received a grant of £400 for the same purpose Classes 
m horology are held at Prescot, but they are quite inadequate 
for the whole county, and do not impart the thorough 
teaching, either theoretical or practical, that is given on the 
continent A deputation from the Committee sisited some of 
the Continental Schools of Horology, and as a result of their 
inspection they strongly recommended the establishment of a 
County School of Horology, similar to the school at (leneva It 
was afterwards resolved at a large and representative conference 
that it u desirable to establish a Technical School of Horology 
and Scientific Instrument making, including electrical, optical 
and mechanical instruments both practical and theoretical, for 
the County of Lancaster 1 Sorts are now being made to put 
thie resolution into effect The establishment of a sehool to 
afford effective teaching in subjects relating to the silk industry 
ts also under consideration It is proposed to found the school 
upon the model of the Seidenweb Schule of Wipkingen in 
/unch For the purpose of providing instruction in pnu tical 
agriculture, a farm ana farm buildings, covering nearly 150 acres 
has been acquired at Ilulton, near Preston A vote of £650 
waa made to the Hams Institute for special courses to agn 
cultural students , and a number of lectures on subjects relating 
to agriculture were delivered in various parts of the county 
while agricultural experiments were earned on in several 


SCIENTIFIC SERIALS 

\ltedtmannt Annaltn dtr Pkystk und CMcmu, No 7 — 
Absorption spectrum of pure water for red and infra red rays, 
by F Aachkmass. The “ extinction coefficients ’ of water for 
the various wave lengths at the red end of the spectrum were 
determined by the bolometer and calculated by the formula 

J = K-, 

when. J is the intensity of the inn dent, and J that of the trans 
mitted light 1 i the thickness of the layer in cm, a the basts of 
the Napierian logarithms, and « the " extinction coefficient, ’ 
which therefore means the reciprocal of the thickness which a 
ray must traverse in order to be reduced to i/e of its original 
intensity Of these extinction coefficients 300 are given, for 
wave lengths extending from o 4500 a to 8 49 >t The minimum 
IS at X - o 5375, beng o 00005, «w ** maximum of 2733 is 
attained at X = 3 oa a a second maximum occurs at 6 09 a. 
but between 6 7 and 8 5 the value* of the extinction coefficient* 
vary only between 700 and 900 —Absorption of radiant heat by 
liquids, by Charles Fnedel The liquids investigated were 
carbon compounds contained in cells between an iron block and 
a thermopile Among the results obtained are the following — 
Whenever, ui a chemical co mp ound, H, 0 , HO, or N are re 
placed by S oa halogens, the transmittance of the solution is 
Considerably increased In homologous sene* the transmittance 
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is regularly changed by every addition of CH,, but the direction 
of this change depends upon the nature of the other atoms coo 
tamed-lit the molecule The absorptive power of a compound 
does not essentially depend upon the sire of the molecule, but 
seems to be a property of the constituent atoms The greatest 
influence is always due to H, N, and also O In isomeric com 
pounds the diathermancy is different and the difference is not 
only connected with the difference of atomic volume of the ele 
mentary atoms but also with the difference of linkage of the 
atoms amongst each other , in saturated compound* the dm 
thermancy (transmittance) always increases with the atonup 
volume The determination of the diathermancy is the most 
delicate test available for the punty of organic liquids or salt* 
which arc soluble in highly diathermanous liquids. 


SOCIETIES AND ACADEMIES 

IONDON 

Royal Horticultural 8ociety June 35 —Mr McLachlan 
in the chair —Mr Wilson exhibited a pot containing some seed 
ling plants, in blossom, of the North British species Primula 
r otua which is f und in pastures of Orkney, Caithness, and 
Sutherland The flowers are homomorphic not having the 
stamens and pistils of different lengths as in most other Primulas. 
—Mr Jackman exhibited small tree* of lap" syhahea with the 
leave* small entire and round As the trees exhibited an erect 
form, with short branches, it would idem to be the result of some 
check to growth the form of the leaf representing a less deve 
loped state than that of the ordinary type of tree —Mr Coll 
nette, of Guernsey forwarded some hazel wood found in peat 
near the coast of Guernsey, containing flint implements, stone 
rings and pottery presumably neolithic No hazel is now 
known to be indigenous to Guernsey —Mr McLachlan ex 
hihited specimens of Mclaneitoma scalare attached to flowering 
stems c f a grass Glyccrta Jltntam 

July 23 Dr M T Masters described a curious case of Cyprt 
pedtum malformed received from Messrs Sander and Co , in which 
the sepals were normal, but the two petals and lip werealwent — 
Dr Masters also drew attention to a peculiarity in the venation 
of the lobed leaves of Lavandula deutata —Dr Ch B Plowright 
forwarded specimens of the parasitical fungus A-odium arm 
pAuatdu, with the following observations “ This vEcKhum 
has been stated by Ghodat to be connected with the Puccmia on 
Sctrput lachUrt In November 1877, Ptuctnta wtrpt was 
found floating in the nver Ouse at Kings Lynn During the 
past winter I f< und it on the bulrushes (5 lacustru) in the 
‘ Old Bedford at Fanth, Huntingdonshire On revisiting the 
spot this July the F cidium on Villarsia was met with in great 
abundance I)r I lownght alto sent specimens of the fungus 
hetdtum cMmopodit, with some remarks upon them—With 
reference to the specimen* of flies attacked by a fungus, brought 
before the last meeting by Mr McLachlan, it was reported from 
sn examination made at Kew that “the fongu* is Empnsa can 
gtomtrala , Theater (a somewhat rare species), parasitic on Dtp 
ten, especially the lame and imagines of Tipulee Distnb — 
Ktfrope and United States This is the first record for Britain ’ 

MM Letelhcr et Fils forwarded from Caen some growing 
plant* of thornless gooseberry, from which they have tamed four 
kinds raised by M Ed Lefbrt, of Meaux, France The usual 
triple spines were either quite absent, or represented by mere 
rudiments only — Mr Cannell sent some trusses, with small 
jagged edged petals of a crimson colour approximating the 
original wild form They appeared among hi* long selected beds 
of sweet williams the margins of the petals being rounded and 
smooth 

Pakis 

Academy of Sciences, August 5 —M Marcy in the 
chair —Experimental study of the transverse vibrations of cords, 
by M A Cornu The complex vibrations of strmgs produced 
as in actual musical instruments have been studied The trans 
verse vibrations of a string, excited m any way whatever, are 
alwaya accompanied by tomonal vibrations, the torsional eiaa 
tiaty of the cord taking effect in the same way a* the transverse 
component of the tension Not only ts the actual vibration 
complicated b> them tomonal vibrations, but, in many cases, 
the transverse nbra'ions are themselves rendered mote complex 
by the fret that Wrings are seldom or never s y mm e tr ical about 
their axe* The vibration* have been studied by means of very 
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light mirrors attached preferably to the portion of the string near 
one of its points of attachment or a node Light figures similar 
to Lbaajoaf’ figures have been obtained WUh the mirror at 
tachcd parallel to the aus, all the components of the \ iteration 
«re efifaftwe i when its plane is perpendicular to the axis, the 
torsional mbranch* are diminated —Some considerations on the 
coostructioa of great dams, by M Maurice Livy —The inter 
national committee on glaciers A note by M F A f orel 
From the observed facts it is deduced that the general behaviour 
of glaciers is individual and special to themselves There are 
some traits, however, which appear in certain cases in con 
nection with the whole of the glaciers of a country The 
duration of the oscillations of glad era is measured m years by 
tens, the mean being at least thirty or forty yean The same 


.n the Alps The committee ask the co op*ratioo of scientific 
observers to ascertain whether there is coincidence, alternation, 
or lack of agreement in glacial variations (a) In the different 
glaciers of the same continent, (A) in the glaciers occurring in 
tne same hemisphere, (t) m the glaciers of all parts of the earth 
—On the Brownian movement, by M C Msltfaos The con 
elusion is drawn that the Brownian movement is a capillary 
phenomenon —Lighting by luminescence, by M A WiU 
Lighting by means of x vacuum tube in circuit with a Holtz 
machine or Ruhmkorff coil is proved to give s smaller propor 
tion of heat m relation to the quantity of light developed than 
any other means of obtaining light yet the light so obtained 
requires the expenditure of much more energy per cxndle power 
than ordinary sources and hence the disposition of apparatus 
will require to be very much modified before light can be pro 
•duced commercially at a low temperature - On the nuclei of the 
Uredinne by MM (.■ Poirault and Racibortki —On diphtheritic 
anti toxin, by MM (,uenn and Mac if The active substance 
appears t> be of the same nature as the soluble ferments classed 
under the name diastase ’ —On x toxic substance extracted 
from the supraren »1 capsules by M D Gourfetn—Instantaneous 
hyperglobulia, by peripheric stimulation , consequences, by M 
Jules Cheron Hypodermic injection of artificial serum or 
stimulating actions on the sensitive skin surface (such 




symptoms in patients suffering from an-emia Thu result is prob 
ably produced by a stimulation of the central nervous system 
followed by a bracing up of the vascular system as evidenced by 
the increase in arterial pressure 1 he apparent increase in the 
numbers of red corpuscles is caused by the greater extravasation 
of serum brought about under the greater pressure 
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Philosophical Institute of Canterbury May i —Mr 
C w 1 umell on • true instincts of animals The definition 
■of the term instinct has been greatly narrowed of late 
years formerly every act of an animal betokening intelligence 
was asenbed to ‘ instinct, but the term is now restricted to 
acts which are performed in an apparently mechamcxl manner 
by generation after generation and seem to be prompted by 
some other faculty than intelligence The author thought that 
tha definition could be stdl further restricted Writers ufon 
the subject had not taken sufficiently into account how much 
the young animal might be taught by the old, and how 
much it might learn from imitation The migratory habits 
of certain birds, for example, were always set down to 
instinct, but birds usually migrated in flocks, and, ui any case, 
with the young bird it was 11 follow my leader The same 
remark applied to the periodical migrations of the Norwegian 
lemming, the salmon, and other animal* The nest building 
habits of birds could be similarly explained , and even such 
extraordinary habits as that of the Australian MegapotluU, 
which fom«l immense mounds of vegetable and other matter, 
and deposited their eggs in the midst leaving them to be hatched 
by the heat evolved from the fermentation of the decaying mass. 
The beaver’s remarkable habit of constructing dams and canals, 
tome of which are of great antiquity, and which, if constructed 
by human beings, would be deemed proofs of considerable 
engineering skill, illustrated the author s argument The young 
beaver remained m the parental lodge turn) the rammer erf 
its thud year, when it began housekeeping fur Itself, so that it 
had abundant opportunity, during its youth, of receiving 
instruction from its elders, m the peculiar ways of beaverdom 
and when it did make a start m life upon its own account, it still 
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skill by experience Cats, dogs, and monkeys instructed and 
corrected their young and the adult canuvora taught their 
offspring how to capture and lull their prey Some of the most 
remarkable to called instincts displayed by animals could be 
accounted for m the same way, and when we came to analyte 
these instincts, we found them to be nothing more nor lets than 
racial habits, transmuted from generation to generation, and 
acquired m a similar way to that in which the racial habits of 
mankind are acquired Mr Purnell then referred to the singular 
instinct of the huanaco which in the southern part of Patagonia, 
resorted to ancient dying places, whither all individuals inh a bit 
ing the surrounding plains repaired at the approach of death 
Mr Hudson, author of ' The Naturalist in La Plata, attributes 
this practice to the possession by the huanaco of 'a fixed 
immutable instinct a hereditary knowledge, so that the young 
huanaco, untaught by the adults, * goes alone and unerringly 
to the dying place Mr I umell considered this an unwarranted 
assumption, and that it was a far more likely supposition that, if 
a young huanaco wxs tit extremis the older members of the herd 
expelled it firura their ranks as other uck or wounded animals 
are usually expelled by their fellows, and indicated to it whither 
it should go Traditional and tnbal memories, perpetuated by 
communication fix m old to young, would account for such 
hxbits as the hive constructing habits of the bee and the 
domestic and military habits of the various species of ants, 
which were so commonly regarded as typical of the more 
wonderful dexel ipment of instinct in the lower animals 
Hie fact that many so called instinctive nets were reall) the 
products of education and experience did not clash with the 
view that animals might be and probably were bom into the 
world with a hereditary predisposition to certain tnbal habits 
wh ch rendered instruction m thane habits easier and more 
effective The mental like the bodily structure of any 
individual animal was the sum xml outcome of all itspr jgemtors’ 
faculties, and just as its fxidily organisation was better fitted to 
perform certain acts than others so its mental organisation was 
better fitted for certxm mental operations than others Body 
and mind were correlated and developed m unison The web 
building spiders secreted web building material in their bodies, 
and possessed highly specialised organs enabling them to produce 
the material in such manner and quantity that it can be used in 
Ihe c nstruction of snares and just as this specialised anatomical 
structure has gradually been ev ilscd from simple beginnings so 
the mental faculty required for the construction of snares has 
been evolved with it The spider is, so t> speak endowed with 
mental as well as with xnatomical spinnerets. If we eliminated 
all such habits as might have been acquired from teaching or 
observation there were left compxratrvely few fixed habits of 
animals which in the present state of our kn swledge could not 
he account!d fir liy the individual having received instructior 
from its fellows or gained knowledge from its own observation, 
and it was to such habits that the author proposed to confine the 
term ' instinct For the 1 urposcs of this paper, he would tall 
them true instincts These true instincts were found almost 
solely amongst insects By way of illustration he would 
take the case of the caterpillar of x butterfly (IHekla) which 
fed within the pomegranate hut when full grown gnawed its 
way out and ihen proceeded to attach with silk threads the 
punt of the fruit to the branch of the tree so that tht fruit 
c uld n it fall before the metamorphoses of the insect was 
complete Here, there waa apparently no means by which the 
caterpillar could receive instruction, since no visible mteic uirse 
took place between the Imtierfly whose offspring the caterpillar 
was and the caterpillar In considering this problem wc must 
firmly grasp the fact that although the caterpillar, the pupa, 
and the imago were, to outward seeming, three distinct animals 
m reality they were but varying phases of the same animal 
Therefore the insect possessed the power of inheriting memories 
We could understand how the memory of an inherited habit 
useful and common to one phase of the animal s existence might 
readily be transmitted from the perfect insect to its offspring 
through the various stages of that offspring’* existence The 
order m which these memories were transmitted would be the 
order in which they would manifest themselves in the new life 
cycle Did, then, the Thekla possess the power of transmitting 
toe habit referred to ? It appeared not unreasonable to sup 
pose that such a habit might become (metaphorically speaking) 
so ingrpucd in the mental constitution of the animal as to be 
capable of trsnsamioo from parent to offspring The life of an 
insect w*s short and monotonous, and its range of lo omotion 
b mi ted , its world was a small world , it enjoyed Uttle scope for 
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variation of habit, and its «>)> of Ufe consequently tended to 
lx.come stereotyped upon its mental system, and 10 transmitted 
from generation to generation As the mental nature of the 
animal grew more complex, instincts became more rare, hecause 
the animal exercised more choice,In Hi actions The fact that 
the nervous system of the Invertebrate was materially different 
from that of the \ ertebrata, was full at significance m this con 
nection Amongst true instincts he would claw such acts of 
protective mimicry as those performed by the Phasmnte al 
though their alleged practice of shamming Math might possibly be 
constitutional lethargy, which had muled obaervers The fear 
which young animals, including children, usually manifested 
towards what was really dangesous to them, might also be classed 
amongst true instincts, although recent experiments by Prof 
Lloyd Morgan proved that the fear was not mu venal Mr 
Purnell next discussed bpaldntg s experiments with newly bom 
chickens, ducks, pigs, &c , which went to show that the young 
of these animals were capable’of performing many acts, an 
parcntly intelligent, without instruction It must be borne in 
mind that the young fowl, duck, or pig came into the world 
with its intelligence pretty fully developed, although it grew 
wiser as it grew older and all the acts mentioned by Spalding 
were intelligent acts, not acts performed in an unvarying fashion 
but acts varying with sum unding circumstances He therefore 
conclu led that these acts could not be attributed to instinct, but 
were directed by intelligence What he had denominated true 
instincts suggested an analogy with reflex actions but the 
analogy was fUhciuiis Singleness was of the very essence of a 
reflex actim The action might be Complex in its manifestation 
but it was essentially one ait of which active consciousness and 
reflex action were contradictory terms \ true instinct tom 
monly involved a sequence of acts directed towards a definite 
en 1 while the acts were o nsciously performed 

\iw Sot ih Wants 

Linnean Society, June a6 Inf T W I Davit \icc 
President, in the ihur —(a) Notes on the Omco blacks (d) on 
the Monaro Blacks with a description of some of their stone 
implements (r) a native bunal place, near Cobbtn, Monari, by 
K Helms — Dewrinti ns of some new Aratwidt of New South 
Wales (No sk by W J Rainbow Three new species of orb 
weavers if the genus A epktla from New Frtgl-tnd ami Sydney 
were descnbed I he fact was recorded of a young bird 
(probably F trtlda temporally ) having been caught in a web 
rf N ttnlncosam the vicinity of Sidney also that Mr A 
I Thorpe of the Australian Museum had seen an emu 
wien (5/sMuru mail kmu>) entangled in the web of 
.me of the A tphil at Madden s near Belli Plains (NSW) 
duo at Cape \ orV, several of the blui warblers notably 
1 Mums trownn (Vig it Hirs ) and M amabih (Could) 
It was pointed out that it is only yi ung birds in I those 
f weak wing power that an arrested by such wetis and 
doubt was expressed as to the correctness of the assertion of 
some writers that lards so caught are devoured by the spiders 
The author also pointed out that each web is placed in jwsitu 11 


of insects and that it is merely an accident when a bin! becomes 
entangled in the toil The paper concluded with a description 
of the mode of coition in the NtpktU and a list of the prev lously 
described Australian speci-s of the genus On the methods of 
fertilisation in the CwtenuuM (part 11 ), by Alex C Hamilton 
Eleven species of Dampura were treated Of these four are 
usually cross fertilised by the aid 1 f insects but m the remaining 
seven while cross fertilsatmn is posable by insect aid yet self 
fertilisation must occur more commonly —On a new fossil 
mammal allied to Hyp ipn want, but resembling in some points 
the PlaguutlaiuU, by Robert Broom The remains descnbed 
under the name of Hurrmyi parvus are those of 1 small 
marsupial not laiger than an ordinary mouse The form is 
specially interesting in having but three true molars in each jaw 
and a very large grooved premolar with serrate edge very similar 
to that found m the locene genus Nttp l a g t auhx Its affinities 
wen dealt With at some length, and an endeavour was made to 
trace its relationship phylogcnet nelly —On some new or hitherto 
little known land shells from New Guinea or adjacent islands, 
by C I Ancey Three new Papuan species, vu BcmipUcta 
1 >MMn, PrpUsmt fttomtHit , and Pmftma itddomti, were 
described, ana other known land sheila from German New 
Guinea were discussed Plants of New South Wales illustrated 
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No 1111 Actuta lamgera, A Cunn , by R T Baker This b by no 
means a rare plant m New South Wales, and yet of the several 
description) that have been published from time to tune, not one 
is sufficient in detail to accurately determine the species j u die 
Specimens descnbed in the Flora Austrabenni the pod waa 
incorrectly matched The author gave the results of an 
examination of perfect material from many localities, and hla 
paper should prove of aenstance in the future in the elacida- 
tior of cognate species which at present are not easy of deter, 
rm nation —Description of a new species of A carta from New 
South Wales, by J H Maiden and R T Baker 
(lOTTINt rs 

Royal Society of 8ciencea The NachnikUn, Part 2 for 
189s contains, the following memoirs of scientific interest — 
February 9 —W Voigt Some applications of the thermo, 
dynamic potential Frans Meyer On the structure of dis 
enminants and resultants of binary forms (second note) 

February 23 t, Ritter On the representation of groups of 
functions by means of mi bast 

March 9 J Orth On mucous tissue and myxomata, with 
special reference to the hydattdtform mole 

March 23 A vtnkoenen On the relation of nver valleys 
fo erosion and to the deposit of diluvial and illuvial formationa 
O Muggi On the plasticity of ice crystals 

May 11 O Wallaoh Rim. arches from the University La 
borati ry of G< ttmgen (1) On a method of preparing ketones, 
(a) on derivatives of pijicronal (hehotropm) (3) the oxidation 
products of terpinol (4) the reduction produrts of carbon 
K Dedtktnd On an extension of the symbol (a 6) in the 
thet ry of moduli 1 Nit to On the structure of the resultants 
of binary forms 
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TWO BOOKS ON ARCTIC TRA VEL 
The Great Froeen Land By Frederick George Jackson 
(London Macmillan and Co, 1895 ) 

Ice bound on Kolguet By Aubyn Trevor Battye 
(London Archibald Constable and Co, 1895 ) 

OTH these books are well worthy the attention of 
every one interested in Arctic travel But little 
was known about the island of Waigatz, and still less of 
Kolguef Both books are profusely illustrated, and pro 
vided with useful maps, but some of Mr Jackson’s 
pictures are borrowed without acknowledgment. As 
might naturally be expected, the Samoyedes occupy the 
greatest share of attention, but some information respect 
mg the fauna and flora of both islands is added, and the 
difficulties of travelling are dwelt upon with considerable 
detail 

The “Great Frozen Land has been compiled by Mr 
Arthur Monlefion from Mr Jackson s journal of his trip 
across the tundras of European Russia, from the Kara 
Gates to the Varanger F lord t id Ust Zylma and Arch 
angel In one of the appendices, Mr Montefion explains 
the object, method, and equipment of the Jackson 
Harmsworth Polar Expedition, and in another appendix 
Mr Joseph Russell Jeaffreson adds some notes on the 
ornithological results of Mr Jackson s journey 

The nanative begins on August 25, 1893, outside the 
lagoon of the Pechora, and ends on January 18, 1894, at 
Vadso, the frontier town of Norway The greater part 
of the book h is been devoted to the Samoyedes but the 
real objert of the journey was neither ornithological nor 
anthropological otherwise it would not have been under 
taken in winter Mr Jackson, as everybody knows, was 
planning an expedition to F ranz Josef I and, and the very 
practical idea occurred to him that a winter among the 
Samoyedes must give him a personal acquaintance with the 
difficulties of land travelling in the high north, and might 
suggest a successful way of battling with some of them 
Mr Jackson must be congratulated upon his editor 
Mr Monteflon has spared no pains to make the book 
interesting The information which Mr Jackson him 
self procured, especially on the island of Waigatz, is 
valuable, and it is supplemented by quotations from 
Rae, Castrtn von Strahlenberg, Purchas his Pilgrimes, 
and the works of various other travellers 
Unfortunately the ornithological part has not fallen 
into such good hands There are a dozen or more gross 
mistakes in the spelling of the names of the birds, and 
m addition there are some curious inconsistencies In 
the preliminary observations we are told that Mr 
Jackson brought home u of swans—not Bewick’s—but the 
common variety of that region,” in spite of which the 
only swan in the list (No 38) is Bewick’s swan Mention 
is made of grossbills (Does the writer mean crossbills or 
grosbeaks ?) Of the little stint (No 45) it is stated that 
the only authentic eggs were those taken by Middendorff 
There is no reason to believe that Middendorff ever 
found the eggs of the little stint The eggs which he 
records as being those of Trtnga mtnu/a were probably 
those of Tnnga rujtcoilis and possibly those of 
Trtnga euhmuamta. The first identified eggs of the 
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little stmt were taken on July 23 , 1875, by Mr Harm* 
Brown, on the eastern shores of the lagoon of the Pechora^ 
and a few days later a score had been obtained by the 
expedition Other eggs equally authentic have since 
been taken m Laphnd, Novaia Zembba, and Kolguef 
It is extremely unlikely that the identification of the 
species in the list is always correct No 10 doubtless 
refers to Pkyllosopus tnstts, and not to the chifTchaff 
No 12 is more likely to be a redpole than a siskin, No 39 
is doubtless Egtalitis hta/icula, and not jE curomca, 
and No 53 is more likely to be Stercoranut nchardsom 
than catarractfs In but few cases is the exact locality 
given, so that on the whole we must condemn the list 
as worse than useless 

Mr Jackson went out on one of Captain Wiggins 
numerous voyages to the Yenesei, and was left on the 
southern shore of the Yugorski Strait, with little or no 
knowledge of the language of the country, to fight his 
way as best he could He was anxious to go to the 
Yalraal Peninsula, but the Samoyedes declined to Uke 
him there After reading the account of the difficulties 
which Drs Finsch and Brehm encountered, it must 
be admitted that their decision was very wise Mr 
J ickson whs, therefore, obliged to content himself with 
exploring Waigatz Island, and succeeded in making 
the detour in a fortnight The north of the island 
enjoys a milder climate in winter than the south, the 
Yugorski Straits being frozen over, whilst there is always 
more or less open water in the Kara Gates 

Winter came upon the adventurous traveller rather 
suddenly during the second week of October, and on the 
13th he began his sledge journey to the Norwegian frontier 
During the three months that this occupied, Mr Jackson 
lived among the Samoyedes and picked up many useful 
hints as to dress, food, &c, as well as accustoming him 
self to camping out in the snow, travelling by sledge, 
using snow shoes, &c This information and experience 
will doubtless be of great value to him on his expedition 
to Franz Josef Land It is worth something to know, 
instead of only to suspect, that you have pluck to face 
the difficulties of Arctic travel, and every one wishes a 
safe return to a travellei who with but small previous 
experience has gone to try his luck in battling with 
enormous difficulties 

Mr Trevor Battye’s book treats of the journey which 
he made in 1894 to a still less known part of the Arctic 
Ocean The island of Kolguef lies about 150 miles to 
the west north west of the lagoon of the Pechora, whilst 
the island of Waigatz lies about aa Jar to the north east 
of that basin Mr Trevor Battye sailed from Scotland 
in the steam-yacht Saxon on June 2, and landed, with 
his bird skinner, on the west coast of Kolguef on the 
16th, but as ill luck would have it, they went again on 
board, and did not finally leave the vessel until the 31st, 
after the ice had driven them to the north of the island 
On August 18, a Russian merchant from the Pechora 
arrived on Kolguef and Mr Trevor Battye and his com 
panion left w his boat on September 18, and after a 
nineteen hours somewhat perilous sail, reached the main 
land In two months he was back again in England 

Mr ’Trevor Battye appears to have kept a copious 
journal, and very interesting reading it is It bears 
internal evidence of having been written on the spot by 
S 
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one who was well trained in habits of observation, and 
accustomed to the drudgery of making daily notes of 
a hat he saw Ihe remarks on the peculiarities of the 
Samoyedes are valuable from their originality, and are 
an important contribution to the ethnology of Siberia in 
Europe The value of the ornithological appendix is in 
strong contrast to that in Mr Jackson’s book , but it 
must ala ays be remembered that Mr Trevor Battye is 
h mself an ornithologist, and travelled at a time of year 
when the country was full of birds Mr Jackson makes 
no pretension to any knowledge of ornithology, he 
travelled at a season when birds were \ery scarce, his 
mind was oct upied with other thoughts, and he had the 
misfortune to entrust the few skins he brought home to 
hands is inexperienced as his own 

Mr Trevor Battye s iccount of the wa) in which the 
Samoyedes surround the geese when most of them are 
unable to fly, because they aic moulting their quills before 
migrating to the coasts of Western Europe to winter, is 
most gnphic 

On the south cast coist of kolguef the sea is shallow, 
ind at low tide theic is much sand exposed within the 
line of the outer barrier of piled up ice, which lies some 
three miles out to sc 1 In this lagoon thousands of geese 
retire towaids the end of July to moult their flight 
ft* ithers When the) are in this more or less helpless 
state, the Samoyedes slip down in their boats through 
the fog and get behind them, and gradually drive them 
on shore, where a decoy net has been staked out to receive 
them Once inside this trap they are slaughtered with 
out mercy to piovidt food foi the winter rhe day’s bag 
was 3300 brent geest, 13 bean geese, and 12 white 
fionted geest I ortunately for the two species of 
grey geese, they moult a little later than the black geest, 
so that most of them weie ible to fly Ihe Samoyedes 
told oui trav ellers that the bei naelc goose nested at the 
north of the island 

Mi 1 rev or Batty e was fortunate enough to obtun 
eggs both of the grey plover and little stmt Mention 
is made on page 209 of the c tpture of two examples of 
the cut lew sandpiper, but cunously enough this bud does 
not appear in the ornithological appendix 

Thcie is an interesting appendix on the flora of 
kolguef The cloudberry, one of the most delicious 
of fruits, which is found on the highest summits of the 
Peak of Derbyshire, and on the Craven Mountains in 
Yorkshire, was in flower by the second week of June, 
but the fruit did not npen before August 25 

Both Kolguef and Waigatz have an island climate, 
very different from that of continental Siberia, and it 
might be said of both of them, as is frequently said of 
l apland, that they have eight months winter, and four 
months no summer Hie frequCht rains are no doubt 
very favourable to the growth of many species of plants, 
but they sadly interfere with the pleasures of camp-life 
When the north wind brings down fogs from the Arctic 
ice in June, and snow followed by rain in July, varied 
with thunder in August, and frosts m September, it 
requires some enthusiasm foe birds or flowers to enjoy 
the fight with the storms There are, however, some 
compensations If there be little sunshine there is no 
night, and when the north wind blows the plague of 
mosquitoes is stayed Henry StkBOHM 
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ANOTHER BOOK ON SOCIAL EVOLUTION 
The Etfoluhon of Induetry By Henry Dyer, CE,MA, 

D Sc, &c (London Macmillan and Co, 1895 ) 

HIS work contains much valuable suggestion, many 
admirable sentiments, and a selection of choice 
extracts from the best wnteis on social philosophy , but 
it is hardly what one would expect from its title The 
idea of evolution is, no doubt, more or less present to the 
author throughout his work, and some of its main 
chaiacteristics are referred to and illustrated by the 
phenomena of industrial progress, but there is a want 
of system and of logical connection m the treatment of 
the subject, and an entire absence of the unity of design, 
forcible reasoning, and onginal theory which were such 
prominent features in Mr Kidd s work 
Dr Dyers book is an eclectic one, inasmuch as it 
adopts from previous writers suth ideas and pnnnples as 
commend themselves to the author His frequent quota* 
tions are often followed by the rcmaik “there is much 
truth in this — ind it is sometimes lather difficult to deter 
mine what ire his own conclusions It would not be 
difficult for both individualists and socuhsts to find sup 
port heie to then own views , but the general impression 
made by the volume is, that the authoi is profoundly 
dissatisfied with the present state of society, and is 
inclined to some form of socialism as the only effective 
remedy 

In thL introductory chapter we find many of the objec 
Uons to socialism veiy strongly put, though most of these 
are objections to particular details rather than to essential 
principles , yet in the same chapter we find statements 
of fact which answer many of these objections Thus 
we ire told (p 21) “Among the eo operators, for instance, 
we find men managing, with the highest efficiency, con¬ 
cerns of great extent and importance for salaries smallei 
than those of bank clerks They find their real salaries 
in the sue cess of their work, and in the knowledge that it 
will lead, not simply to individual riches, but to the wel 
fare of the community, and especially of the workers ” 

After quoting from the late Prof Cairnes to the effect 
that no public benefit of any kind arises fiom the exist 
ence of an idle rich class, he adds “ I* rom a scientific 
point of view, and therefore from a moral point of view, 
no man or woman, unless physically or mentally disabled, 
has any right to remain a member of a community unless 
he or she is labouring m some way or other for the common 
good In every organised society, therefore, there okfi 
be no rights apart from duties ” (p 37) This pnaopS 
is thoroughly socialistic, and would lead us very fiu 
indeed , but here, as elsewhere, the author seems afraid 
to carry out his own principles to their logical con¬ 
clusions Further on, he tells us that—" In some parts of 
the country as much as between 40 and 50 per cent of all 
the deaths that occur are those of children under five 
years of age, a state of matters which is a disgrace to 
our civilisation”, and, after quoting some forcible words 
of Lady Dilke as to much of England's industrial great¬ 
ness being due to her practically unlimited supply of the 
cheap labour of her women and girls, he concludes u It 
i» therefore evident, both from an economic and a morel 
point of view, that the individualist system of industry, 
by itself is not sufficient to bring about a stable social 
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structure * He descnbes hospitals as institutions “ which 
are founded for the purpose of taking in some of the waste 
products of our industrial and social system, and for re 
pairing, as for as possible, the injuries which they have 
suffered ", and he adds “ Such institutions are sometimes 
pointed out as the glories of our civilisation Diey should, 
on the contrary, be looked upon chiefly as monuments of 
neglected duties, and the object of all social reformers 
should not be to extend them, but so to improve social 
-and industrial conditions as to render them almost entirely 
unnecessary ” This will be a new idea to many good 
people, but it shows that the author is far ahead of the 
average social reformer 

Again, he points out that the armies and navies of the 
world afford most instructive lessons in collective action, 
and that it would be equally possible to have armies of 
men organised for industrial work, and navies for carry 
ing on such commerce as was essential for supplying the 
wants of the community , and in his chapter on “ Indus 
trial Training,’ he shows how necessary it has become to 
supplement the very imperfect means now afforded to 
apprentices toleam their business by some systematic and 
well organised system under local or other authorities 

In the last chapter, on “ Industrial Integration, sug 
gestions are made as to the course of future legislation 
The author thinks that it will be made increasingly diffi 
cult for people to live upon unearned incomes, while the 
equalisation of opportunities will reduce the rewards of 
extra ability How this is to be effected is not made 
clear , but the author is decidedly of opinion that “ the 
resumption of the ownership of the land by the community 
is a first essential to equality of opportunity ’, concluding 
with the rather weak remark, that “ the methods to be 
adopted to bring this about will require very careful con 
sideration, and must be comparatively slow in their 
operation ” 

After quoting the opinion of the late Mr Werner 
inemens, that the progress of science will lead not to the 
increase of great factories, but to the return to individual 
labour, Mr Dyer adds — 

“ The factory system will continue, and no doubt be 
extended, for the supply of the common necessaries of 
life, but the applications of electricity and other methods 
of obtaining motive power will enable large numbers of 
small industries to be earned on in country districts 
This movement will ultimately bring about a socitty of 
integrated labour, which will alternate the work of the 
fiela with that of the workshop and manufactory In order 
that the evils ansing from unlimited competition may be 
avoided, these departments of work will all be so co 
oidinated that a considerable region will, to a large extent, 
be self contained as regards its requirements, and will 
produce and consume its own agncultural and manufac 
tuned necessanes of life ” 

This conclusion has been reached by the present writer 
and some others, mainly from broad considerations of 
economy But when it is set forth in a work which pro 
fosses to trace and discuss “ the evolution of industry,’ 
we expect to be shown that it is a logical and inevitable 
result of the evolution that has occurred aryl is now 
going on This is nowhere done, and in this respect the 
book must be pronounced a failure, although there « 
much in it with which every friend of progress and every 
student of social science must heartily agree 

Alfred R Waliac*. 
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MA YAH HIEROGL YPHJCS 
A Primer of Mayan Hieroglyphic By Daniel G 
Bnnton Publication of the Umversity of Pennsylvania 
Senes in Philology, Literature, and Archaeology, voL 
111 No a (London Ginn and Co) 

LL who are interested in American archaeology (and 
especially those who do not read German) must 
feel greatly indebted to Dr Bnnton for his “ Pnmer of 
Mayan Hieroglyphics, for in this little book he has 
brought together the result of work done dunng the last 
few years in Amenca, England, and Germany, and his 
own extensive knowledge of the subject of which he 
treats gives the highest value to his selections and his 
comments 

That there has been a distinct advance made all along 
the line cannot now be doubted, and material for study 
has not only increased, but has been made more generally 
available to the student 

Dr Bnnton divides the Maya inscriptions into their 
three elements mathematical, pictorial, and graphic, 
and proceeds to review them in that order He first de 
senbes Prof f orstemann s interesting investigation into 
the Maya notation for the higher numbers, and then 
enumerates the vanous div isionst>f tlSle in use amongst the 
Mayas, and points out that the bringing of these irregular 
numbers into unison with the lunar and stellar years is 
the difficult task which lies before the investigator 
“ We need not search [in the inscriptions] “ for the 
facts of history, the names of mighty kings or the dates of 
conauests We shill not find them Chronometry we 
shall find, but not chronicles , astronomy with astrological 
aims , rituals, but no records Pre Columbian history 
will not be reconstructed from them 1 his will be a dis 
appointment to many but it is the conclusion toward 
which tend all the soundest investigations of recent 
years ” 

Whilst dwelling upon the elaborate and careful re 
searches of what may be called the astronomical school 
of investigators, Dr Bnnton does not fail to give in 
instance of how far they differ from their rivals, by quot¬ 
ing the explanation given of a certun senes of figures in 
the 'Codex Cortesianus ’ which, in agreement with 
h orstemann, he supposes to represent the position of 
ceitain celestial bodies before the summer solstice, whilst 
Prof Cyrus Thomas says of them, “ It may be safely 
assumed that these figures refer to the Maya process of 
making bread ”' Such differences of opinion would 
seem to indicate that the study of the inscriptions has 
not yet emerged from the stage of guess work, and to a 
great extent this is undoubtedly the cose , but it is satis 
factory to mark how the happy guess work of the last few 
years, and the criticism it has provoked, has led to a solid 
foundation of ascertained fact from which a fresh start 
can now be made 

Under the Heading of “ Pictorial Elements,” Dr Bnnton 
gives us a list of the Maya gods and their attnbutes, 
gathered chiefly from old Spanish records Regarding 
some of those deities, he has alredAy published some 
interesting studies in "American Hero Myths’ He 
then proceeds to discuss the cosmogony of the Mayas, 
and m the following pages deals with the pictorial repre¬ 
sentations of the Maya divinities, referring continually to 
the list published in 1893 by Dr Schellhas in the Zut* 
tekrift fUr Bihnologit 
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Students appear to be now fairly well agreed about the 
order m which the glyphs are to be read, and on the 
identification of the signs representing days, months, and 
some of the other divisions of time , but there still remains 
for consideration a large number of glyphs to which the 
most vaned and contradictory interpretations have been 
given 

The most essential qualification for a student of Maya 
inscriptions is without doubt a thorough knowledge of the 
Maya linguage as it is now spoken in Yucatin I>r 
Bnnton, who is a distinguished philologist has doubtless 
learnt all that imperfect dictionaries and grammars can 
teach him, and on that account alone would hold a fore 
most position m the investigation But the only waj to 
acquire the special knowledge which is now so much 
needed is a prolonged residence in Yucatan itself, which 
can be reached in five days from New Yoik, and it 
would be good news should we hear that Dr Bnnton has 
used his great influence in persuading some of the w ell 
endowed universities or colleges in Amtnca to establish 
travelling scholarships for the stud) of native \metican 
languages, and had placed the Maya language first on 
the list 


OUR BOOR SHELF 

Harrow Buttr>jiics and Mot hi Vol 1 By 1 L Bonhnte, 
MltOU, and Hon N C Rothschild, FLS.Wb 
8vo l’p xi and 95 Plate (Hirrow Wilbec, 1895) 
At the present day, n ituial history reieivts considertble 
encour igement at our lirger public schools and colleges, 
many of which now boast a Natural History Society of 
their own, and publish a journal of their own The 
naturalists of Harrow School have struck out a bolder 
path, and hav e begun to issue a senes of manuals of then 
local fauna, of which this is the second, the first, by Mr 
Barrett Hamilton, hiving been devoted to the birds of 
Harrow 

The volume before us includes the Macro Lepuloptcia 
to the end of the Noctuce, and is illustrated by a useful 
plate presented by the Hon Walter Rothschild, repie 
venting the antennae of the three Bntish species of Ino, 
the neuration of Papiho nuukaon, and the egg, larva, mil 
pupa of Vamsra cardui 1 he second volume will include 
the remainder of the Macro Lepidoptera, and the Ftcro 
phondcr South has been followed for Latin names, and 
Newman for English names, and the indefinite term 
“variety’ has been very properly abandoned 
The district included comprises, roughly speaking, a 
radius of about five miles fiom Harrow Hill, and in 
corpoiates the notes of 1 considerable numbei of 
observers the majority being connected with Hairow 
School It consists mainly of a record of localities, 
times of appearance, and habits, with occasion il notes 
on species not found in the district, or on aberrations 
As a record of the present fauna of a restricted locality, 
this little book will be of permanent value, in view of the 
changes which are alw lys taking place in the appearance, 
disappearance, and sanation in distribution and abund 
ance of individual species One or two species which 
we should hardly have expected to meet with are in 
eluded in the list, such as Lyceena corytkn, but we are 
surprised to miss not only such species as Aporta 
cratetgt (which was common round London at the 
beginning of the century, though probably no Harrow 
records were kept so far back), but to find no Fntillanes 
recorded, except Argynm r selent, tuPkrosyne, paphia 
and Melitaa tunma, The fondness of Vanessa atalanta 
NO. M47, VOL. «52l 


for fruit is noticed , and we may remark that V antiopa 
also shaics this habit with its congener 

Mtogether, we have to congratulate the authors and 
the Harrow School Scientific Society on having produced 
a very creditable little book, and we hope that it will 
serve as an incentive to the members of other School 
Scientific Societies to go and do likewise \V F K 

Hand list of Herbaceous Plants Cultivated in thi Royal 

Gardens, ktw (bold at the Royal Gardens, Kcw ) 
\BOUl a quarter of a century ago, the border flowei s in 
which our grandsires delighted were all but pushed out 
of existence b) “bedding plants ’ and ribbon boidcrs of 
glaring hue Nurserymen who had good stocks of the 
older favourites found them unsaleable, and discarded 
them accordingly Then came a change, largely owing 
to the influence exerted by Mr Robinson’s publications 
“Herbaceous’ and “Alpine’ plants weie once moie 
received into favoui, and are piobably more numerous 
and more extensively cultivated than ever they were 
hew, as usual, has been responsive to popul ir dem inds 
In times well within the memory of the present genet a- 
tion, the plvnts we speak of were giown theie, as in 
other botanic gardens, in ugly gridiron like beds, an 
arrangement which might have been suitable foi strictly 
botanical puiposes, but which was as unattiactive as 
possible 

To obviate this, and to allow of the plants giowing in 
tht most natural way possible, the new rockery was 
formed, mainly, wc believe, after the pi ins of Mr Dyer 
At any ritt, it now forms one of the most attractive 
features in the gulden, and with the flames and ‘ Alpine 
House, serves excellently to illustrate this class of 
plants 

A proper cat ilogue, of course, became necessary, for, 
unfoitunatelv the names and descriptions in the most 
popular books on the subject, aie not to be depended 
upon Jhc presmt publication is an alphabetical list, 
tnc only infoimation given in addition to the nimes, 
being a mention of the botanist responsible foi the name, 
and a general indication of the native countiy of the 
plant 

1 he names of the botanical authorities are given in the 
contracted form adopted in scientific works but in a list 
of this character, which is mainly intended foi unscientific 
readers, the nimes should eithei be given in full, or an 
explanation of the abbreviations supplied 

No fewer than 6000 species, it appears, are now grown 
at Kew, including, we see, as many as a hundied species 
of Carex 

A Manual of Rook keeping By J Thornton Pp 527 

(London Macmillan and Co , 1895 ) 

The late Prof Cayley is quoted by the author to have 
said of book keeping, “ It is only its extreme simplicity 
which prevents it being as interesting as it otherwise 
would be’’ But what was simplicity to the master of 
puie mathematics is very far from being so to the average 
shopkeeper, as witness the testimonies of Official Re 
ceivers in Bankruptcy As Mr Thornton points out, a 
ral opinion imong uneducated tradesmen is that 
keeping was invented to conceal the facts , and 
therefore they think the least they know about it the 
higher is then code of commercial ethics This book 
will undoubtedly assist in removing such mistaken 
opinions , it is the dearest exposition of the piinciples 
and practice of book keeping that we have yet seen, and 
the most original in design The science and art of the 
subject are dealt with simply , the matter is arranged in 
an admirable m inner, ana by subordinating details to 
principles, the author has made his book worthy of the 
attention of all students whe wish to acquire a sound and 
scientific knowledge of book keeping 
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LETTERS TO TEE EDITOR 

[ 7 'he Editor dan not hold himself responsible for epmtens 
found by kit c orr e sp on de nts Neither com ho undertake 
' correspond with tko tenters ef, rejected 


The University of London 
Mr Thisbiton Dyer now narrow* his Attack to my tug 
gestion that in voting on the new Charter, members of Convocation 
should do so * as at a Senatorial election, i e by \ oting papers 
rhis seems a very narrow basts for so severe a condemnation 
The reason for this provision was, I presume, that as many 
members jf Convocation are professional men, masters of 
schools Ac it is in many cases difficult, if not impossible, for 
them to come up to London 

The proviti in applies, I may add, not only to Senatorial, but 
also to Parliamentary, elections I cannot see why Mr 
Thiselton Dyer should assume that a vote so taken would 
destroy the prospects of academic study in London That, 
however is not an attack on me, but on the Constituency 
High Elms, August 17 John I ubbock 


Plant-Animal Symbiosis 

In Prof Stewart s collection at the Royal College of Sur 
Leons there is a preparation of a mimosa which protects itself 
from browsing animals by providing in its great thorns a 
dimicile for a species of vicious, stinging ants I believe 
this example of plant animal symbiosis comes from one of 
the West Indian Isolds, while on the mainland of America the 
same species of minw sa exists but sutlers greatly from the depre 
data ns 1 f animals, because there is no suitable ant to c ime and 
wan! them otf If my recollection of the distribution is l irrect 
the following note of a similar phenomenon m South Africa I 
think is of considerable interest 

In a recent tour through the Karroo, in search of the skeleton of 
the Dicynodons I camt across a mimosa tree which here forms the 
chief fuel, on one of the lower branches of which there were some 
very large thoms , one of these had a little oval hole bored just 
beneath the summit On breaking it open, there issued an in 
credible number of ants considering that they were packed in 
the space of a pair of spines about four inches long and half an 
inch in diameter The asexual forms were of the usual two 
kinds the soldiers were about a quarter of an inch long brown, 
and very attenuated, showing very markedly the influence of 
surroundings on form , while the workers were scarcely half the 
sire of their protectors, and of a darker hue The sexual forms 
I did not see The ants emerged from the crack in a very sleepy 
manner and did not seem at all aggressive, this may have been 
on account of the cold, which would affect them more than their 
relatives which live in the earth h mbedded in the soft wood of 
the stem where the two spines meet were several aphides, which 
thus were able to feed themselves on the sap of the tree and 
yet always be within the house of thur owners In the West 
Indian thom tree the leaves offer a further inducement to the 
ants to remain constantly near them by providing at the ex 
tremily <f the leaflets little masses f a nutritious substance 
adapted to the digestions of their guests, in the South African 
tree there is a mass situate at the base of the leaves, similar to 
that in the cherry, which probably serves the same object On 
returning shortly afterwards I found the ants had trekked with 
all their tattle and I foiled to trace their whereabouts The 
locality was the gold fields of Spreeunfontein, in the Prince 
Albert district Lrnesi H L Schwarx 

Cape Town, August 1 


Definition* of Instinct 

I have read with interest the abstract of Mr C W Purnell s 
paper which you published tn last week’s Nature (p 383) I 
think he is in error in supposing that young birds do not afford 
us examples of truly instinctive activities The way in which a 
young mooehen swims with accurate coordination, before the 
down 11 well dry after hatching, and before it carf'walk steadily, 
is very instinctive I would suggest to Mr Purnell that there 
is a wide field for observation open to him among his native 
birds. If he will hatch some of them out in the incubator, and 
carefully note what they can do prior to experience, and how 
their activities are modified by experience, he will help to solve 
some of the difficult problems of habit and instinct 
NO. I34;, VOL. 52] 


I have myself advocated a restriction in the meaning of the 
term somewhat similar to that for which he argues I shall be 
obliged if you can find space for the provisional scheme of 
terminology thus suggested in Natural Science for May 189$, 
which I have since somewhat extended and amended To bring 
it into line with modern bioligical thought, agooddeal of stress 
is laid on the question of heredity, and on the distinction be 
tween the definiteness which is congenital and that which is ac 
quired It may be premised 

(1) That the terms congenital and acquired are to be regarded 
as mutually exclusive What is congenital in its definiteness it, 
as prior to individual experience, not acquired , the definite 
ness that it acquired u>, as the result of individual experience 
not comremtal, 

(2) That these terms apply to the individual Whether what 
is acquired by one individual may become congenital through 
inheritance m another individual, is a question of fact which it 
not to be settled hy implications of terminology, 

(3) That the term ac/utrtd does not exclude an inherited 
potentiality of acquisition under the appropriate conditions 
Such inherited potentiality may be termed innate What 11 
acquired is a definite specialisation of an indefinite innate 
potentiality, 

(4) That what is congenital and innate is inherent in the 
germ plasm of the fertilised ovum 

Congenital movements and aettvitus those the definite 
performance of which is antecedent to individual experience 
They may be performed either (1) at or very shortly after birth 
( annate), or (2) when the organism has undergone further 
development ( deferred ) 

Congenital automatism the congenital physiological basis of 
those movements or setts ltiLS the definite performance of which 
is antecedent to individual experience 

Physiological rhythms congenital (and connate) rhythmic 
movements essential to the continuance of organic life 

Aejteoc morements congenital, adaptive, and coordinated 
responses of limbs or ports of the body directly evoked by 

Kandom movements congenital, more or less definite, but 
not specially adaptive movements of limbs or parts of the body, 
cither centrally mitia'ed or directly evoked by stimuli 

Instinctive actnities congenital, adaptive, and coordinated 
activities of relative complexity, and involving the welfare of the 
organism as a whole specific in character, fait subject to vana 
tion analogous to that found in organic structures, similarly 
performed by all the members of the same more or less re 
stneted group, in adaptation to special circumstances frequently 
recurring or essential 1 > the continuance of the race, often 
periodic in development and serial in character 

jMitative movements and aettvitus due to individual 
imitation 01 similar movements or activities performed by 
others 

Impulse ( 7 Vtch) the affective or emotional condition whether 
congenital or acquired, under the influence of which a conscious 
organism is prompted to movement or activity, without reference 
to a conceived end or ideal 

Instinct the congenital psychological impulse concerned in 
instinctive activities 

Control the conscious inhibition or augmentation of move 
ment or activity While the power of control is innate, its 
snecwl mode of application is the result of experience, and 
therefore acquired 

Intelligent activities those due to individual control or 
guidance in the hght of experience through association (volun 
tary) 

Motive the affective or emotional condition under the in 
fluence of which a rational being is guided in the performance 
of deliberate acts 

Deliberate acts those performed in distinct reference to a 
conceived end or ideal (volitional) 

Habits organised groups of activities, stereotyped by repeti 
tion, and characteristic of a conscious organism at any particular 
stage of its existence 

Abutted movements, aettvitus , and acts those the definite 
performance of which is the result of individual experience Any 
modifications of congenital activities which result from experience 
are, so for, acquired 

icfutnd automatism the mdmduallv modified physiological 
basis of the performance of those acquired movements or activities 
which hare been stereotyped by repetition 

C Lmjyd Morgan 
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A Scheme of Colour Standards 

Thf confusion which he* long prevailed, and doe* not promise 
any immediate disappearance, in the use of colour names, is an 
inevitable consequence of the absence of any definite standards of 
colour In music and form we have well established and very 
satisfactory terms to describe definite sense perceptions, and it 
would be difficult to conceive how we could dispense with them 
hut for colour perceptions we have neither any well defined c n 
cepts for those terms which have become well established, nor any 
definite and well arranged system of colour terms for common 
use Those terms which nave acquired a somewhat definite 
significance arc nevertheless used for a very wide range of tana 
lion Vermilion and ultramarine, terms which have been used 
by many if t ur best authonties on colour, for went of anything 
better is e basis for companion and analysis are nevertheless 
used for very variable concepts The difference between a 
Chinese and a German vermilion in pigments is very noticeable 
A Winsor and Newton rhnme yellow and a German chrome 
yellow differ by more than twenty five per cent of yellow 
AmOng several samples of blue pigments a still greater variation 
11 generally found When this is true of such terms what shall 
we expect will be the case with that very much larger group of 
terms whose meaning has never reached any considerable degree 

< f accuracy as olive citrine russet, &c , or that still more vague 
but innumerable class of terms in vogue in popular usage, like 

crushed strawberry baby blue, 'ashes of rises • peacock 
l lue ' hussar blue, and a host of others still more vague and 
transitory ? 

Naturalists have been at very great inconvenience because cf 
the lack of any agreement in the use of colour terms for botanical 
entomological and ornithological descriptions Our greatest 
American auth nty in descriptive botany is somttimes confusing 
in his description of flowers because if this lack if any stan Urn 
terms with admitted significance / 10I igisls too hive siughl 
in vain for some basis cf agreement and the futile attempts to 
estal lish some such basis of agreement are familiar to every 

< nuth 1 gist 

In applie 1 science and f he arts the incunv entente h is if possible 
lieen still greater inasmuch as the number of persons mterestr I 
is Urger And this ineonv tmtnct is steadily increasing as the 
revelatuns cf chemistry disclose hues mire and me re Inlliant 
for which new names are as constantly c lined With the rapid 
vdvancc of the art f dyeing the necessity of simc system < f 
colour n mienclature becomes more and m ire imiierative 

The valuible research if Pr f Hood has contributed greatly t > 
our knowledge of colour, and that in a lime when much less was 
known on the subject than n iw 1 he later contributions if 
Abney and Church in hnglanl have alsi given valuable addi 
lions to the science of coliur The able works if Chivrcul 
K tepig and \ on Bezol l ire als i important contnbuti ins t( the 
subject Above all the m isterly works of Helmholtz, I Iering 
kuhne, and Carpentur are most valuable contnbuti ins upon this 
subject 

But while these have given the greatest help to our under 
standing of the nature and reUtions of col ur none of them 
has given any soluti in to the pro! lems just now hinted at No 
system of colour nomenclature has been offered, nor any set of 
coliur standards proposed 

It was m view of these difficulties that the writer proposed 
about twelve years since, while connected with the Springfield 
Massachusetts, High School as teacher of physici botany and 
zoology that a senes of colour standards, hosed on the hues of 
the solar spectrum, and selected by a consensus of col iur ex 
perts, should be adopted as a foundation of all our colour 
work, and especially that its use in all educational work be made 
the means of establishing a better and more accurate know 
ledge of colour This proposition was received with fits our 
from the first by those to whom it was mentioned, and an 
attempt was soon made to put the scheme into material form , 
but the difficulties which lay in the way of producing any pig 
meatary hues which could in any adequate degree represent the 
hues of the solar spectrum were so great, that very little progress 
was made for several years 

The wave theory of light long ago established the fact that 
vibrations of an almost infinite variety of wave length in the 
luminiferous ether Impinge upon the human retina ana produce 
the effect which we call white light From these we may select 
any wave length we please, and giving it a name, have a colour 
as accurately fixed as any musical note or geometrical form The 
desirability of such a definiteness m the terms which describe 
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colour all will immediately recognise It is not necessary that 
a large number of thus accurately fixed colours should be made 
the basis of colour nomenclature, for then the eye could not 
distinguish between the colours selected Every eye can, however, 
unleu it be colour blind, distinguish six well marked colours in 
the solar spectrum for which then, are well recognised names 
The theory of three primary colours from which all the other hues 
of the sjwctrum arc derived is no longer possible with the 
present kni wledge of the laws of light and the always question 
able indigo of the rainbow is no longer recognised as one of the 
distinct spectrum colours As a matter of practical convenience 
we rmy select any number of colours which is found to be 
desinblc for standards if only they are iccurately defined This 
has been done for the six commonly recognised spectrum colours, 
red orange yellow green, blue and violet 

To obtain the agreement of six or eight persons well skilled 
in the use of c lours as to exactly what portion of a projected 
spectrum of eight or ttn ftet long should be selected for each 
standard was a much less difficult task than would first have been 
supposed It was f und that very great unanimity of judgment 
prevailed when the comparison was made The portion of the 
spectrum having been selected for each colour two other things 
yet remained to be done 1 hese were very important factors of 
the proposed scheme 

hirst of all the exact location of the area must be determined 
1 y careful measurement of the wave length of its centre This 
w iul 1 make it possible to ascertain or rel mate the standard in 
any pvrt of the w irld without any material representation of the 
cof ur designated m other wonls this makes p stable the use of 
the designated cd ur as one of a sene* of universal standards 
To render any set f standards of most permanent and wide 
value it is desiral le that it be adopted liy somebody whose 
authority will be generally recognised In the cast of standards 
of measurement the Government establishes standards in the 
interests f commerce and equity In in »t other cases some 
learned society ldopts the standard, and thus gives it the benefit 
of its vvn aulh nty The Ymencan Metrological Society has 
ipp inte 1 a mmitlec with mstrucUc ns to rep art a recommenda 
bon f>r thi establishment of six standard colours The endorse 
ment of such a society would go far t iwanl the establishment of 
any scheme of c 1c ir nomenclature if thL scheme be a practical 
nc With >ut the element of practicability nt authority cculd 
make such a scheme of any value 

\fter several years of careful stu ly f the practical problems 
inv lvcl especially the relations of the colour standards to one 
another it was found that to select any particular pigment as 
lie of the standards and make the scheme adapt itself to I his 
as a standard was not only unscientific but unpractical^ The 
standards if selected with a view to practical or artistic purposes, 
and most 1 f all with the hope of making the scheme of educa 
ti rut I value must bear a relation to one another not unlike those of 
the musical sealt It must be posnble at least that the union of 
these standards should produce the intermediate hues of the solar 
spectrum in colour if not in punt) After much tare six standards 
were selected an 1 at once put to practical use This was as 
early as 1884 The exact measurements of the wave lengths of 
these standards were published In A nit 1 for June 9 1893 Tbe 
vslues there given were as follows Red 6587, orange 6085, 
yellow J793 green 5164, blue 4695, violet 4310 in ten millionths 
of a millimetre 

These measurements are for the centre of an area of the solar 
spectrum represented by fifty of the same units A measure 
ment differing from either of these by twenty or twenty five 
would hardly vary to a degree to be perceptible to the trained 
eye, m ich less t > the ordinary eye There is, however, a very 
great variation in different perts of the spectrum In the orange, 
yellow, and green where the change is rather rapid, a small 
difference 11 very readily perceived while in the red as well as 
in the blue and violet the same difference would be scarcely 
noticeable 

To Mr Milton Bradley, of Springfield, Massachusetts, is due 
great credit for first undertaking to put this idea of Spectrum 
standards into practical working material When the idea was 
first proposed he was largely engaged in the manufacture of 
coloured papers fof educational purposes and he at once under 
took to reproduce the spectrum colours m hu educational papas. 
The task proved no easy one, notwithstanding the great advance 
which the discovery of the aniline dye* had made in the pro 
duclion of brilliant colour* It was only with the utmost per 
sutency that Mr Bradley was able to accomplish the task which 
he had voluntarily undertaken After long and repeated expert- 



August 22, 1895] 


NATURE 


69 * 


good re p r o duction! of the hue* of the solar spectrum These 
papers have now been used for several years very extensively 
In kindergarten and primary school work, and they are an lm 
portant means toward the education of a new generation of 
students to a true conception of colour, a more careful use 
of colour terms, and a sharper discernment of colour peretp 
tions 

At a meeting of the Society of American Naturalists held in 
Boston, December 31, 1890 ,1 read a paper in which was given 
a more elaborate carrying out of the scheme which I had pre 
vjously proposed 

In order that any fixed scheme of colour nomenclature may be 
of some practical value it must, of course, be readily understood 
by people of only ordinary intelligence, and must be complete 
enough to meet the ordinary wants of everyday life There 
must be something that is so completely fixed as to be perfectly 
trustworthy for present and future needs 

In the solar spectrum we have an invariable source from which 
to derive our spectrum standards, and upon these the whole 
scheme is to he based 

Since, however, the six spectrum standards do not give a very 
extensive repertoire fir common use to say nothing of the needs 
of the more artistic it was proposed to introduce between each 
two spectrum standards two intermediate hues to he formed by 
the union of the two spectrum standards in definite proportions 
Thus between orange and red would be introduced an orange 
red and a red orange In the former red would predominate 
while in the Utter orange would be more prominent Inasmuch 
as these hues are only intended to he combinations of the 

r nim standards it is not necessary or even perhaps desirable 
these hues be absolutely fixed If however, this is desirable 
in any particular case it can he accomplished m a manner whu h 
will be indicated subsequently In addition to the two hues in 
traduced between each two standards it is also necessary to use 
a violet red and a red vi ilct (or two purples, a reddish purple 
and a violet purple) to represent the actual combinations which 
occur in nature 

It is also very desirable that the standards be produced in 
some material form in order that it be of any practical value Tht 
task of reproducing the brilliant hues of the solar spectrum in 
pigmentary material or in glass is much more difficult than one 
not acquainted with the matter would suspect It would not he 
difficult to seleit well known pigments and then determine the 
wave length which most nearly corresponds to the hue if tht 
pigment, but any number of such selections would n it form a 
symmetrical senes of colour standards The colours for such a 
scheme being selected and their wave length determined, the 
other and more difficult problem is that of finding some com 
bination of pigment which will reproduce it This task of 
reproducing the spectrum hues was a very difficult one It is 
impossible to reproduce some of the spectrum colours with the 
ordinary pigments either in hue or in quality 

Almost at the very outset of this work in colour it was found 
that it would be necessary to depend upon the somewhat fugitive 
aniline colours for some of the standards as the only colour 
material which would approach the spectrum hues in brilliancy 
The difficulty of keeping the standards up to tone so to say 
while using somewhat changeable material, is a serious incon 
venience but not an insuperable barrier With the solar spectrum 
recognised as the source to which we must always go to correct 
our standards, the great difficulties of colour study are met 
The most desirable thing now to be accomplished is the discovery 
of some permanent colour material in which to reproduce the 
spectrum standards Some convenient form of tablet would 
then be produced which could be supplied to all who are willing 
to provide themselves with it, and to these all questions of colour 
would be referred The standards thus established, the inter 
mediate spectrum hues are determined by them 

Now, by the use of the Maxwell discs in the standard colours 
described above, we may fix upon definite proportions of each 
which we will use for any other hue If, for example, we desire 
to introduce betw e en red and orange two hues, we must first erf 
all know something of the relative effect of the two colours, and 
combine them in inverse proportion to what we SR accustomed 
to call the value of the colours. The colour winch has the lowest 
value will require to be used in larger proportion than the other 
In this caw we may take a red and an orange disc and put them 
together in the manner above described For convenience of 
measurement, a due just a httle larger than the coloured discs, 


with the margin graduated into one hundred degrees, is placed 
behind the coloured discs and the sectors adjusted as desired 
As the red has the lowest value, more of the red due mutt be 
exposed in order to produce an effect equal to that produced by 
the orange If it u desired, therefore, to introduce two hues 
between red and orange, we must still mote increase the pro 
portion of red in the combination which we wish to be most like 
the red h or our orange red we may use 70 per cent of red and 
30 per cent of orange -vnd for our red orange 50 per cent of red 
and 41 per cent of orange By making a scale of values for the six 
standard hues, we may combine them in the manner we have just 
illustrated and form two hues between each of the standards, and 
two more by combining red and violet These twelve hues, 
with the six standards give a sufficiently large variety of hues 
f>r practical purposes 

1 or purposes of colour education, however, it must lie borne 
in mind that pure spectrum colours arc not often seen either in 
nature or art Anil while it is very important that the student 
should be taught the spectrum colours at the outset of his educa 
ti >n in order to establish s >mt accurate knowledge, derived from 
the only source of accuracy the solar spectrum, it is also ini 
portant that he should become familiar with the effect produced 
by the mingling of these spectrum hues with the light reflected 
from other objects as well as the effect of shadow upon the 
colours themselves Die mingling of white light with any colour 
produces a tint of that colour The tints are what we most often 

see in all except the most brilliant colours of flowers, not generally 
f the standards lut the intermediate hues On the other hand 
when a coloured object is seen in shadow or what is more com 
mon when the coloured surface is so irregular as to reflect here 
colour and there give n > reflection, the effect is to produce a 
shade of the colour In foliage the prevalence of shades is the 
rule whether we consider the individual leaves or the masses of 
f lisgc A kni wleilge of these effects is best acquired by the 
use of a very few tints and sli ides of each hue Any convenient 
number of tints xml shades can of course be designated but a 
few will serve all the purposes of ordinary educational work In 
their educational papers the Milton Bradley Company use the six 
spectrum stand uds twelve intermediate hues including ihe 
combinations of red -rod violet, two tints and two shades of each 
if Ihe pure col sirs thus giving m -ill a range of ninety different 
modifications of c dour With these are used black and white, 
together with a variety of greys. The facility with which young 
children learn to distinguish and designate colour is really quite 
surprising 

But a still larger proportion of the colour effects of nature and 
url than those produced from either tints or shades are the 
result of both light and shadow combined with colour This 
effect has been well enough described by the term bn ken 
col jur In order to acquire familiarity with this effect, it is 
desirable to use a senes >1 broken standards, if not also of the 
twelve intermediate hues These should be made, aa should also 
the tints and shades, ly using proportions which take into 
•uciunt the value of the colours, and, above all, the proportions 
of white and black used should be such as to avoid destroying 
the characteristic effect of the colours I ach of these broken 
standards may have its tints and shades like the standards them 
selves by increasing the amount of white or black which is 
combined with the colour 

But perhaps the in >st interesting point in connection with the 
introduction of definite colour standards will be the possibility 
of talking about colour in a definite language Without such 
standard! this has been impossible By uve use of the Maxwell 


description of colours for it renders it possible when it is 
necessary to give an exact meaning to any colour term Only 
with standards which can be accurately fixed is this possible 
The use of such terms as vermilion, emerald green, ultramarine, 
chrome yellow, and similar terms as a basis of colour analysis is 
exceedingly impracticable, since even these terms, although by 
far the most definite terms in common use, are quite too variable 
to give results which can be of any real value for the sake 01 
convenience, the first letter of each colour is used as the symbol 
of the colour in all formula; in which the analysis or composition 
of colour is expressed N is used for black, to avoid the 
repetition of B which is used for bine 
The folk}wing formula will illustrate the practical application 
of the idea and the value of the spectrum standards in determin¬ 
ing the com position of colours They will also be of interest as 
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showing the simplicity of the proposed nomenclature and method 
of expensing the results of analysis 

The first senes illustrates the variability of the pigments used 
by artists. These analyses are made by Mr Bradley 
A Winsor and Newton “cinnabar green” gives—Y 14, 


G til, N 7 4 t 
A German pq 


-O 35, A 45. 


Chinese vermilion gives—R 77, O 13 
yellow ochre gives—O 34, Y 24, N 53 
11 Indian red gives—R 74, O I^4> N 7J 


a pigment of the same name gives—Y 124, G It, 
W 3.N 744 ” 

A Winsor and Newton “ light red " gives—O 24, N 76 
A German pigment of the same name gives—O 18, N 83 
A Winsor and Newton “chrome yellow” gives—O 39, 

Y 71 

A firman pigment of 
N 30 

A Chinese vermilion; 

Af 

An - _ -- ... . 

An emerald green gives—G 63, B 144, N 224 
One called “chrome green” No 3 gives—G 164, \ J5, 

'fhe following senes illustrates the significance of the terms 
used in describing the colours of dress goods A very wide 
range of tints and shades of the colour which is the basis of 
each term will often be designated by the same name 
A sample of goods called “ecru ’ is—O II, V 13, W 18, 

Another sample marked “raisin” gives—R 18, A 14, W j, 
N 63 

V sample called “ashes of roses” gives—R 8, \ 4, W 14, 
N 74 

The popular colour called “ eminence ” gives R 14, \ 19, 
N 67 

Another popular colour called “emerald’ is—G 31, B 3, 

N 76 

A sample called "crushed strawberry ’ gives—R 5s, O 5, 
W 27, N II 

One having the pottic name “absinthe’ gives 35, G 4$4, 

N 194 

Another called “ Manon” gives—R 4, O 3, N 93 
A specimen of “ hussar blue ’ gives this—O 4, B 15, N 81 
A sample called “oasis ’ gives the formula—V 7, O 104, 
W 84, N 74 

Another called “ dove colour gives—B 9, W 9, N 82 
Still another, called “ praine ’ gives -Y loj, V, 14I1, N 75 
A colour called “Styx’’ has this formula- R 94, W 214, V 69 
A sample of “ peacock blue gives this—G 44, B 8J, N 87 
\ brown, called “ vidute, gives this—O 44, \ 3, N 9*4 
A sample of “ navy blue ’ givts—B 6, N 94 
Another of “ Turkey red ’ gives—R 98, O 3 
A rather dark “ plum colour gists—R 3, V 4, N 93 
A few analyses ot flowers will be of mterest to othtrs beside 
the botanist 

The t ringed Polygala (P pauit/olta) is—R 48, V 52 
The Wistaria (IV fnUetcent) gives—for the wings R II, V 
89, and for the standard R 9, V 79, W 12 
The Flowering Quince (Cydmta jafoaua) gives—R 95, V 2, 

wild Cranesbill {Gtratuum mcunlaium) gives—R 28, 'N 66, 

W 6 

The tosythia (A vmdtsuma) is pure spectrum yellow 
The variations of foliage are worthy of note, and a few 
examples of analyses of the colour of various leaves will perhaps 
be of interest 

It is possible that some knowledge of these variations on the 
part of more of our artists might save us tome of the abominable 
greens which so often appear in paintings, otherwise of an 
excellent grade 

Leaves of the White Oak give—Y 74, G lit, N 81 
„ Apple are-V j, G 13, W a, N 80 
„ Copper Beech give—R 17, V 3, N 81 
„ Hemlock Spruce-Y 3, G 9, N 89 
,, White Pine give—Y 34, G 11, N 864 
„ White Burch give—Y 54, G n4. W 1, N 83 
,, Hornbeam—Yls4, G ia4> N 82 
„ Sbagbark Hickory—Y 4I, G 94, N 86 
With discs made in the spectrum standards colour can thus 
be analysed and the results, expressed as in the examples just 
given, can be utilised by any number of persons to determine the 
particular colour about which a statement is made As these 
discs are not expensive, and the means of routing them very 
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simple, they ought to tome into very general use It is only 
necessary that they be routed with sufficient rapidity to cause 
the colours to blend smoothly For the purposes of studying 
the harmony and contrast of colour it is desirable to have awes 
of several sues so that two or three combinations of colour may 
be made upon the colour wheel at the same time and compared 

Among the practical applications of such a scheme of spectrum 
sundards as that outlined in the preceding paragraphs, some of 
the most obvious are the only ones which need be mentioned in 
this connection 

A firm deabng m large quantities of coloured material desires 
to order a stock in a particular colour which they have not used, 
and of winch they have therefore no samples By the old 
method they must find something as nearly like what is desired 
as possible, and then dicUte as best they can just what varia 
turns are to he made Now they can produce the colour with 
the discs and send the formula only to their manufacturer who 
also has a set of the discs, and he “ seU up the colour ’ and 
then reproduces it in the material desired The gain is great in 
several ways In the first place it saves the dealer much costly 
experiment to determine lust what he really wants Again, if 
he is m doul.1 as to lust what a customer wants, he takes mm to 
his colour wheel and ascertains what the desired colour is, and 
then communicates it to the manufacturer The architect may 
spend much time and effort to have hu, carefully planned and 
lieautiful villa pointed 111 colours which will be at once in keeping 
with the style of architecture and the surroundings of the buita 
mg, but unless he confine himself to colours ready prepared and 
of certain Composition he is liable to extreme disappointment A 
similar use of the colour wheel with standard dues would greatly 
reduce his difficulties The artist who accustoms himself to the 
analysis of coir ur effects will soon find that he is able to write 
estimated formula which will- be of service to him m the sub 
sequent composition of his observations Above all, the child 
who is thoroughly educated in any scheme of colours which has 
a definite basis and consists pf a well selected senes of standards, 
is storting with a most valuable groundwork for future knowledge 
1 uid practice lienee it Is that the introduction of systematic 
colour w< rk into the kindergarten and pnmary school has so 
much of encouragement to those who desire a reformation in the 
I use of the terms which describe colour perceptions Why may 
1 we not hope for the turn, when a system of colour terms with 
something of the same definiteness as those used in music shall 
1 lie in common use’ Surely there is need of this, and the time is 
not ftr distant when this need will so assert itself as to bring 
ibout a revolution in our methods of colour education 
Malden, Moss , U S \ J II PIU.SBURY 


Globular Lightning 

On June ar, about 6 pro. Dr Wallis, Mr Taylor and 
myself were in our drawing room on the ground floor, taking 
shelter from a passing storm , they were seated, and I stood five 
paces from them The doors were all closed against the storm, 
and I went out and, for cool air, opened one On returning, I 
saw a globular light, aboit the sire of the full moon, m the air 
between Wallis and Taylor, and almost instantly I heard in the 
room a terrific clap of thunder like a cannon I suffered 
afterwards from acute pain down the left side of my face 
Taylor, who had an iron headed golf stick in his hand, felt a 
twinge up his right arm, and a sensation as of singeing in his hair 
Wallis felt nothing at all We all experienced a sulphurous 
smell In the adjoining room, leaning against one comer, were 
two Martini Henry rifles in leather cases One was untouched 
The stock of the other was almost shattered, splinters lying 
about the room The leather covering of the splintered nfle 
was torn, but the metal part of the rifle quite unhurt At the 
point of the wall where the muzsle of the shattered rifle touched 
the wall, there was a hole 5 x 34 and 14 to 2 inches deep 
The wall is of mud and plaster In the room above were two 
holes in one wall, that is, the wall above that in which the hole 
appeared below These holes were smaller than the one below 
Just below the two holes stood a wooden case, iron bound, and 
at its foot the matting was tom up, but the floor and the case were 
untouched In the second room above, that is, the room over 
that in which I had seen the globular lightning, the wall near the 
ceiling was cracked for six or eight feet This was all the 
damage done that we could find G M Ryan 

Karachi, July 18 

[The above letter was received from Mr F C Constable, 
who saw the damage described —Ed Nature ] 



August 22, 1895] 


NATURE 


393 


RECENT STUDIES ON DIPHTHERIA 

I T is an acknowledged feet that av regards diphtheria, 
personal predisposition on the part of its victims 
plays a most important part 
We find this well illustrated by statistics which show 
that it is in early childhood that the majority of cases 
occur, and the heaviest diphtheria death rate is recorded 
Thus Feer in Basel found that the most susceptible 
age to diphtheria lies between the years a and 5 
and 5 and 10, but that whilst the mortality amongst 
children attacked in the earlier period was 3$ 4 per cent, 
in the later period, with practically no diminution in the 
number of cases, the diphtheria death rate fell to 7 6 per 
cent After this period there is not only a great decline 
in the number of cases of diphtheria, but also a marked 
decrease in the percentage of deaths, suggesting that 
with increasing age the human system is enabled gradu 
ally to develop means of protection from this terrible 
disease 

That some such protective power must also be possessed 
to a large extent by children follows from the fact that 
with a disease practically endemic in some of our large 
cities so many children succeed in escaping from its 
rivages for it is impossible to conceive that all those 
who have remained unscathed have never been exposed 
to infection from diphtheria 
Thus Flugge has worked out an interesting diphtheria 
table for the city of Breslau during the years 1886-1890, 
in which he not only confirms 1- eer s observations upon 
the connection between age and the diphtheria death rate 
but he also shows very clearly that even in the most 
susceptible period of child life the number of cases of 
diphtheria is relatively small when compared with the 
number of children of the same age who are not attacked 
In what does this protective power against diphtheria 
infection possessed bv many children and a large number 
of adults consist ’ This interesting and important ques 
tion Dr Wassermann has lecently endeavoured to answer 
by making a very extensive examination of the properties 
possessed by the blood seium denied from patients not 
suffering from diphtheria, but admitted on other grounds 
to the Berlin Institute for Infectious Diseases Careful 
inquiries were, moreover in every case made as to the 
pitients previous history is regirds diphthena, and only 
those were included in the investigation who had nevtr 
had diphtheria 

The serum which was obtained from these strangers to 
diphthena was in every case tested foi its immunising or 
protective power by inoculating it along with a recog 
nised lethal dose of diphthena toxin into guinea pigs the 
latter by itself having been proved capable of killing 
these animals without exception in from 30 to 48 hours 
The results obtained were extremely interesting Out 
of seventeen children varying m age from if to 11 years, 
eleven yielded serum with highly protective properties as 
regards diphthena, for all the animals treated with their 
serum and virulent diphthena toxin expenenced no ill 
effects whatever Two out of the seventeen children 
yielded serum possessed of slightly protective power it 
being found capable of delajing the death of the infected 
animals, whilst the serum denied from the four remain 
ing children had no protective properties whatever 
Amongst the adults the number of those yielding an 
anti toxic serum was much greater for out of thirty four 
individuals the serum Of as many as twenty eight was 
found to be endowed with protective properties against 
diphthena infection, and, as for as the investigation went 
it appeared that the possession of such serum, as well as 
its strength or degree of efficiency was more tnarked with 
increasing age 

That people who have gone through the ordeal of 
diphthena possess such antitoxic serum m their system 
has been shown by various investigators, but, so far as we 
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know, Wassermann is the first who has proved that anti- 
diphthentic serum may also be possessed by individuals 
who have had no previous experience of diphthena. 

This discovery serves to explain how virulent diphthena 
baa 111 may be present in the throat of perfectly healthy 
people, without producing any bad results at all That 
such may be the case has been proved by most careful 
and trustworthy observers and that their presence does not 
engender diphtheria, we must now regard as probably due 
to the possession of anti diphthentic serum by the mdi 
vidual who so unconsciously has harboured them Such 
may also be, and probably is, the explanation of the 
harmless presence of virulent diphthena bacilli in the 
throats of patients convalescent from diphthena long 
after the disappearance of all the typical symptoms 

It does not follow however, that because at some 
given time a particular individual has been found the 
happy possessor of anti toxic serum he may, therefore, 
rashly assume that he is for ever after proof against 
diphthena infection 

It must be remembered that such serum is possessed 
in very different degrees of strength by different indi 
viduals, and may vary also in one and the same individual, 
in its protective chancier at different times 

Research has show n that people possessing only feebly 
antitoxir serum can contract diphthena but in the ma 
jonty of such cises it is satisfactory to learn that the 
symptoms are light, and the disease is mastered without 
much difficulty 

bo far as our present knowledge goes, it would appear 
reasonable to admit that although the possession or non 
possession of antitoxic scrum of varying degrees of 
strength may not be the only circumstance which regu 
lates the fluctuating personal disposition towards diph 
thena infection that yet it may be regarded as an 1m 
portant factor, and Wissermann considers pnncipal 
ciuse in determining the apparent idiosyncracies of 
diphtheria infection What the mechanism may be 
whereby this inti toxic scrum is produced in the system 
is still a mystery that it should be possessed by infants 
only eighteen months old would incline to the belief that 
it is natural or inborn and not subject to later processes 
of evolution 

On the other hand however we have the well estab 
lishcd fact that the serum of animals which have a natural 
or race immunity to a particular disease, is wholly devoid 
of power to confer protection from this disease on other 
classes of amm tls 

This remarkable circumstance has been once more 
very clearly demonstr ited by Wassermann in the case of 
diphtheria, to which disease white rats arc absolutely 
immune In order to test the character of white rat 
serum as regards diphthena infection, fatal doses of 
diphthena toxin were administered to guinea pigs along 
with such serum, but m no single case did the latter 
survive, showing that this, serum possessed no anti 
diphthentic properties whatever, ana was incapable of 
protecting animals from diphtheria infeetion 

Thus, on the one hind we find that natural or race 
immunity to a particular disease does not provide pro 
tective serum against infection from that disease in other 
animals, and, on the other hand, that the serum of 
individuals who have never had diphthena, does provide 
in many cases such protective serum 

Now Wassermann argues from these fruits that the 
possession of protective human serum is not natural 01 
born with the individual for otherwise as in the case of 
white rat scrum, t would be incapable of confemng im 
munity, fhat it must therefore rather be regarded as a 
later acquisition, and subject to evolution processes 

In pursuing this line of reasotuur, Wassermann assumes 
that race Immunity found to be characteristic of a parti 
cular description of animal is necessanly of the same 
character as exceptional immunity confined to particular 
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individual! of a race In the one case it belong* to the 
whole race, whilst in the other it 11 possessed by only 
particularly fortunate individuals of a race 
Does not this point rather to the operation of excep 
tional circumstances, in which, possibly, heredity may 
play a part? How is it that whereas some families 
appear to have a faculty for contracting every zymotic 
disease, others exposed to similar conditions, have an 
equally characteristic faculty for escaping such diseases ? 

The impression is irresistible that such a faculty is 
bom with or natural to the individual 

It may be argued that the white rat race immunity 
may also be ascribed to the operation of heredity This 
is quite possible, but in the one case the immunity is 
perfected or heredity has accomplished its work, whilst 
in the other it is incomplete and is still in an evolutionary 
stage The race immunity to diphtheria, or immunity in 
its perfected condition, is evidently of a different order, 
ana may also very possibly have been developed on quite 
different lines, from that which we have been discussing 
in the human subject In what this difference consists is 
at present unknown, and until we have a more intimate 
understanding of the actual condition in the system upon 
which immunity depends, or a closer insight into the 
particular agents responsible for its production we cannot 
hope to arrive at any definite conclusion 
There is however, another obstacle to a logical accept 
ance of Wassermanns arguments as to the origin of 
protective diphtheritic serum in the human system, that is 
to say, in the light of our present knowledge, for it entails 
the supposition that such individuals have been subjected 
to the action of diphtheria bacilli 1 his supposition is the 
logical outcome of the bacteriological evidence which is 
at our present command on this subject Thus it has 
been found over and over again, that the serum of 
immals artificially rendered immune to a particular 
disease, is only efficuious in affording protection to 
other animals infected with tdeMtually the same mu robial 
disease This has quite recently been carefully worked 
out by Pfeiffer, who has shown that the serum of horses 
rendered immune to cholera is only efficacious in cases of 
infection from the cholera v ibno, and that it is absolutely 
inoperative in protecting from an infection due to any 
other vibrio, however nearly the latter may resemble that 
of the cholera vibrio 

But we have seen that protective serum may be pos 
scssed by individuals who nave never had diphtheria, on 
whom moreover, careful investigation has not been able 
to reveal the invariable presence of true diphtheria bacilli 
So far it must be acknowledged, then, that we have no 
working hypothesis which enables us to comprehend 
aright the circumstances which determine the presence 
of or control the generation of anti diphtheritic serum 
m the human system, and we are therefore powerless to 
either stimulate or dimmish its production but we are, 
however, in a position to regulate, to a great extent, the 
dissemination of diphthena virus from one individual to 
another 

It has recently been shown that children taken from 
diphtheria surroundings, and not themselves suffering 
from the disease, in a large number of cases carry about 
with them in their nasal and throat passages typical 
virulent diphthena bacilli, and that although they do not 
necessanly themselves develop the disease, they thus 
become the dangerous earners of infection 

It is considered essential, therefore, that no member of 
a family where diphthena has occurred, should be allowed 
to mix with others until a bacteriological examination 
has shown that diphthena bacilli are absent from the air 
passages, neither are those who have recovered from 
this disease to be permitted to resume their usual occu¬ 
pations until the absence of diphtheria bacilli has been 
conclusively proved 

In Germany such systematic examinations are rapidly 


gaining ground, and already in some of the hvgiemc 
institutes the practice is regularly earned out Indeed, in 
Kbnigsberg, von Esmarch nas suggested that to facilitate 
the universal adoption of such precautions, the throat of 
the patient or suspect should be wiped with a sterile 
sponge, and the latter forwarded for bactenological 
examination 

The causes at present at work contnbuting to the 
generation of diphthena in London have yet to be found 

If the contraction of diphthena pnmanly depends 
upon the presence dr absence of anti toxic serum in the 
human system, then it would appear that some causes are 
at work tending to dcpnve the individual of the capacity 
to generate this means of protection 

It is difficult to conceive, and hard to realise, that the 
advance in sanitary science and improved hygienic 
conditions of the present day have but resulted in London 
m increased facilities for generating and distributing the 
virus of diphthena, and that so far we have proved our 
selves hopelessly unable to fathom this problem, or to 
stay the progress of this tenable malady 


REPORT Or TffF COMMITTEE APPOINTED 
BY THE SMITHSONIAN INSTITUTION TO 
A WARD THE HODGKINS FUND PRIZES 1 


T HT Committee of Award for the Hodgkins puses 
of the Smithsonian Institution has completed its 
examination of the two hundred and eighteen papers sub 
mitted in competition by contestant* 

1 he Committee is composed of the following members 
Dr S 1* Langley Chairman, ex officio. Dr G Brown 
Goode, appointed by the Secretary of the Smithsonian 
Institution Assistant Surgeon General John S Billings, 
by the President of the Nation il Academy of Sciences , 
Prof M W Harrington, by the President of the American 
Association for the Advancement of Science I he 
h oreign Advisory Committee, as first constituted, w is 
represented by M J Janssen, Prof T H Huxley, 
and Prof von Helmholtz and after the recent loss of 
the latter, Dr W von Berold was added After con 
sultation with these eminent men the Committee decided 
as follows 

rirst prize, of ten thousand dollars, for a treatise 
embodying some new and important discoveries in regard 
to the nature or properties of atmospheric air, to Lord 
Rayleigh, of London, and Prof Wilham J Ramsay, of the 
University College 1 ondon, for the discovery of argon, 
a new element of the atmosphere 

The second prize, of two thousand dollars, is not 
awarded, owing to the failure of any contestant to comply 
strictly with the terms of the offer 
The third prize, of one thousand dollars, to Dr Henry 
de Vangny, of Pans, for the best popular treatise upon 
atmosphenc air, its properties and relationships Dr de 
Vangny s essay is entitled “ L Air et la Vie ’ 


(Signed), S P LaKgley, 

G Brown Goode, 

4 ohn S Billings, 

1 W Harrington 


Supplementary Report of the Committee ap¬ 
pointed by the Smithsonian Institution to 
award the Hodgkins Jund Prizes 
After having performed the function to which the 
Committee was called, as announced by the circular 
of the Secretary of the Smithsonian Institution, dated 
March 31,1893, which function did not include the award 
of any medals, there remained several papers to which the 
> Coma nutated 1 y Dr S P Lanffty Socrtttry S wuhe o nbm ImdMtioa. 
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Committee had been unable to give any pnre, and to 
which they had felt desirous to give some honourable 
mention, and on their representing this to the Smithsonian 
Institution, they had been commissioned to do so, and also 
to give certain medals of silver and bronze which had 
been subsequently placed at their disposition 
The Committee has decided that honourable mention 
should be made of the papers, twenty one in number, 
included in the following list, which also gives the full 
names, titles, and addresses of the authors, and the 
mottoes or pseudonyms which in four instances were 
employed To three of the papers a silver medal is 
awarded, and to six a bronze medal 

Honourable Mention with Silver Medal 
Mr A L Herrera and Dr Vergara Lopez, of the city of 
Mexico “ La Atmosfera de las altitudes y el bienstar del 
horabre 

Mr C L Madsen (“ Geo ), llelxigur, near Copenhagen 
Denmark 

Mr I A K Ruvell of London \ ice-Prendem of the Royal 
Meteorological Society of Great Britain “The Atmosphere in 
Relation to Human 1 ife and * Health ’ 

Honourable Mention with Bronze Medal 
Mr F Deberaux Dex and Mr Maurice Dibos (‘ Spes ), of 
Rouen, Fiance “Ftudesdes c lurenta aenens contmentaux ct 
de leur utilization par des pi roc tats long coumers 

Dr O Jesse of Berlin, Die leuchtendon hachtwolken 
Dr A I newy, of Berlin Untenuchungen llher die 
Respiration und urkulation unter vmlllnnter und \erdichteter 
Saueratoflarmer und sanerttoffreicher Luft 

Mr Alexander MeAdle ( Dalgetty ) of Washington 
1 The known properties of atmospheric air considered in their 
relationships to research m every department of natural science 
and the importance of a study of the atmosphere considered in 
'lew of those relationships the proper direction of future 
research in connection with the imperfections of our knowledge 
of atmospheric air and the conditions of that knowledge with 
other sciences 

Mr Hiram S Maxim, of Rent England •• Natural and 
Artificial Plight 

Dr Frans Oppcnhtimer and Hi Carl Oppenheimer ("R pur 
m muove ) jf Berlin Germany Ueber almosphanache 
luft. ihre Eigenschaften und ihren /usammenhang mit detn 
menschlichcn I eben 


Honourable Million 

Mr E C C Baly, of University C ollege, London “ The 
decomposition of the two constituents of the atmosphere by 
means of the passage of the electric spark 
Prof F H Bigelow, of Washington “ Solar and Terrestrial 
Magnetism and their relation to Meteorology 

Dr I B Cohen, of Yorkshire College, Leeds, England 
“ The Air of Towns 

Dr P J B Cordeuro, of Washington —“ Hypsometry 
Prof Emile Duclaux, of the French Institute, Pans, Prance 
“ bur 1 actmom&ne atmospMnque et sur la constitution 
actimque de 1 atmosphere ’ 

Prof Dr Gieselcr, of Boon Germany “ Mittlere 
Tagestempeiaturen von Bonn, 1848-88 
Dr Ludwig Ilosvay son Nagy Usova, Professor in the 
Royal Joseph Polytechnic School, Budapest, Huisary “ Ueber 
den unmittelbar oxyduenden Bestandtheil der I uft ” 

Dr A. Magtlsaen, of Christiania, Norway “Ueber den 
/u s a mmen hang und die Verwandschaft der btologuchen, 


Marcuse, of the Royal Observatory, Berlin, 
Germany “ Die atmoapharuche I all ’ 

Prof C Nets, of the Polytechnic School, Copenhagen 
Denmark “ The Use of Kites and Chained Air balloons for 
observing the Velocity of Winds, etc 
Surgeon Charles Smart, of Washington* “An Essay 
on the Properties, Constitution and Impurities of At mo 
spheric Air, m relatioh to the promotion of Health and 
Longevity " 

Dr P VUult, of foe Faculty of Med tone Bordeaux, 
France “Dfeo u v or te d'une nouvelle et important* propriety 
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THE PERSE IDS OF 1895 
'T'HE conditions have been very unfavourable for the 
observation of this meteoric display The moon’s 
presence in the firmament overpowered the smaller 
meteors, and unfortunately the weather was very un¬ 
settled, the first half of August being notable for its 
frequent rains and clouded skies 

It w is intended to obtain some observations at the end 
of July before moonlight interfered, but the attempt 
failed at several stations On July 25, however, Prof 
A S Herschel, at Slough, availed himself of a pretty 
cleai interval between nh and i2h 40m to watch for 
Aquands and early Perseids He found meteors lather 
bright and plentiful, and the chief radiants in Cassiopeia* 
Camelopardus, Perseus, Aquarius, and Capncomus At 
nh 324m an Aquand brighter than Jupiter was recorded 
in a position a few degrees north of the head of Diato, 
and at nh 55m a bright Capncomid, equal to Jupiter, 
tiaverscd a long slow course from the north east legion 
of Cassiopeia 

On August 2, Mr F R Blakeley, of Dewsbury, 
watched the sky from nlh to I4jh , ana observed thirty 
one meteois, of which seventeen, or slightly more than 
one half, were Perseids with a radiant about 3 J in diameter 
it 35$ + 52 0 Mr Blakeley regards the declination as 
r ithcr uncert im , it is probably 3 0 S of the real position 
The brightest meteors seen were Perseids , very fine ones 
were noted it 13I1 33m and 13I1 45m 
On August 7, between roll and iajh, some meteors 
were obseived at Slough, Bridgwater, and Bnstol Prof 
Heischel at the former place found them very scarce, 
however, for though the sky was quite clew from loh 
50m to i2h only four meteors were detected Mr Corder, 
at Bndgw ater, noted twelve in a watch of 2J hours Three 
or four of the paths indicated a good radiant at 9 Persei, 
but others seemed to come from just below y At Bnstol 
the writer recorded seven meteors in ifh, and of these 
five were Perseids with a radiant at 41 0 + 57°, which 
agrees with the usual position on August 7 Three 
meteors were observed at more than one station, and the 
particulirs are as follows 

loh 12m —A swift, stre tk leaving meteor of 2 5 mag 
nitude observed at Bndgwater and Bristol Height at 
beginning 43 miles over Bromyard, Hereford, and it 
disappeared at an elevation of 28 miles near Cnckhowell, 
Brecon The real length of path was 42 miles, and the 
earth point at Barnstaple, Devon The radiant was at 
45 0 + 47 0 , so that it was not a true Perseid, but a member 
of a well known contemporary shower near o Persei 
iih 4m A fine moderately swift meteor variously 
estimated as first magnitude, equal to a Lyric, and Jupiter 
by observers at Bndgwater, Slough and Bnstol re 
spectively Height it beginning 74 miles, at end 45 
miles The meteor passed from above Newport, Mon, 
to Gellygaer, Glam Real length of path 33 miles 
Larth point 5 miles north of Pontardawe Radiant at 
333 0 + 36° in the south region of LacerU 
uh 29m—A swift, streak-leaving meteor of second 
magnitude observed at Bndgwater and Bnstol Height at 
beginning 105 miles over Stratford on Avon, at end 63 
miles over Oldbury on Severn Real length of path 64 
miles Earth point near Chumletgh, Devon Radiant 
at j8° + 57’, so that the metepr was a true Perseid 
On August 9 Mr Corder, at Bndgwater, watched from 
1 oh 34m. to 13I1 4S«n, and saw about 30 meteors, nearly 
all of which were Perseids He found the radiant in 
definitely marked A certain proportion of the meteors 
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observed agreed with a centre at 43 0 + 57°, but others 
were directed from ij Persei, and others again from the 
cluster at v Persei On August 10 the writer, at Bristol, 
watched the eastern sky from 13b 46m to 15I1 17m, and 
saw 19 meteors of which 17 were Perseids from a well 
defined radiant at 45° + 55° This is about 3° S of the 
correct place More meteors would have been seen but 
for the interference of passing clouds 
On August 11, between ioh and nh at Bristol, 
11 meteors were observed, including 7 Perseids with 
radiant at 44*+ 58° Clouds were again very prevalent, 
and greatly restricted the view 

» On the same night, Prof Herschel, at Slough, had a 
clear sky from 9I1 50m to ialw, and mapped twenty six 
meteors, a great majority of them being Perseids Many 
of the meteors were bright, and Prof Herschel regarded 
the maximum frequency as occurring on this date 
“Besides Perseids, a few bright meteors diverged from 
Pegasus, Pisces, and the head of the Lynx A pseudo 
radiant (probably) of the Perseids presented itself at 
46° + 63jr But the body of the Perseid radiation is 
very scattered—only the tail end of the shower being here 
ret orded veiy likely—and a large area enclosing y, r, rj, 
X Persei ana H, B, C, D Camelopardi with its centre at 
about 43 0 + 58°, near k Persei, is the best approximation 
that c in be gathered from the tracks registered 
A fourth magnitude meteor, moving swiftly, was seen 
at ioh 7m both at Slough and Bristol Height at 
beginning, 78 miles , at end, 62 miles It passed from 
over Bracldey (Northampton) to hamngdon (Berks) 
Real length of path, 30 miles , earth point, 10 miles south 
west of Portland, Dorset The radiant was at 48° + 60°, 
the meteor being a true Perseid 

From the various reports already received, it appears 
certain that this year’s displaj «ias been far from pre 
senting a conspicuous ch trader This has probably 
not proceeded from any special weakness in the shower 
itself) but from the unsuitable < ireumstances which have 
attended its return Moonlight is a most serious obstacle 
in the way of meteoric work, and when, added to this, 
the observer is confronted with skies more or less clouded, 
the chances of success become very remote But, in 
spite of these untoward conditions, the shower has by 
no means passed unobserved, many of its brilliant 
meteors have been recorded, and the radiant point has 
been determined on several nights Some of the chief 
contemporary systems have made their presence known 
by some fine objects, and the results on the w hole may 
be regarded as very satisfactory 

W I Denninc, 


SIR JOHN TOMES, FRS 

A NOTHER of the small band of histologists, who took 
up the subject when the field was almost untrodden, 
has passed away, at the age of eighty 
Sir John Tomes, after serving an apprenticeship to a 
medical man at Evesham, came to London in 1836, and 
entered at Kings College and at the Middlesex Hospital, 
being at the former a class mate with the late Sir William 
Bowman, with whom a life long friendship thus began 
For two years (1839 40) he resided in the Middlesex 
Hospital as house surgeon , and even at this early stage 
in his career his attention became turned towards tne 
histology of bone and teeth, and we find him feeding a 
nest ofyoung sparrows and a sucking pig upon madder 
From a somewhat fragmentary diary wnich he kept, wc 
find, too, that he then bought from Powell (afterwards 
Powell and Leland) a microscope, and that he was often 
his evenings with Bowman, Quekett, Kieman, 
penter, and Edward Forbes 
an early member of the Microscopical Society, 
and over a long senes of years his contnbutions to the 
histology of the hard tissues were numerous Amongst 
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his more important papers in the Pktl Trans were 
those on bone (in conjunction with the late Campbell de 
Morgan), on the dental tissues of marsupials, of rodents, 
and upon tht structure of dentine, this last establishing 
the existence m dentine of the soft fibnls, ever since 
known as “ Tomes fibnls ” 

Like that of his friend Bowman, almost all of his work 
has stood the test of time, and to this day remains undis 
turbed A strong bent towards mechanical invention led 
him, while still house surgeon, to revolutionise the con 
struction of tooth forceps, which thenceforward supplanted 
the old “ key instrument and at the advice of tne late 
Sir Thomas Watson, he determined to devote himself to 
the practice of dental surgery, in which the busiest years 
of his life were spent 

Dr Morton, a dentist of Boston, Mass, having intro 
duced the use of ether in 1846, we find from Sir Johns 
diary that he wax early in the field as an experimenter 
with this xmesthetic After sundry experiences with 
it for tooth extraction at the Middlesex Hospital, some 
successful and some not, we read “Gave ether to 
Arnott s case of lithotomy eight minutes, and insensibility 
came—the operation then commenced and lasted twelve 
minutes (Jan 14, 1847 ) And after notes of many ad 
mimstr itions “ Gave ether to eight patients for operations 
with great success Earl of Cadogan (a governor of the 
hospital) and many others present 1 (Feb 23, 1847 ) 

His lectures on dental physiology and surgery were 
perhaps the first in which the subject was treated from a 
true scientific standpoint, and when published became 
quite a classic But it is curious to read in his diary a 
resolve that he really will not deliver any more lectures 
unless he has a class of at least six students 

In 1883 the College of burgeons, exercising their right 
to confer honorary fellowships of the College, elected 
Sir John Tomes and the late Prof Huxley 

In 1886 he obtained the honour of knighthood, in re 
cognition of his great services to the cause of dental 
education, and to the establishment of a dental diploma 
and its recognition by Parliament, his unbroken success in 
all that he undertook being largely due to his excellent 
business capacity, and to the respect, trust and liking 
which he inspired in all with whom he came in contact 


NOTES 

Vfy understand that a Civil List pension of £aoo has been 
granted to Mrs Huxley 

Tits following have been elacted Associates and Correspondents 
of the Realt Accademia del Lmcei —National Associates, Prof 
I I uciam and Pr >f G Tiixoni, Correspondents, Prof E 
Cesaro, Prof A. Kicco, and Prof Carlo de Stefam foreign 
Associates in Mathematics, Prof C Jordan and Dr G Salmon , 
in Astronomy, Prof Simon Newcomb, in Physics, Prof H J 
Wild , in Morphology, Prof A Kolbker 
The following are amo&fc the recent appointments abroad — 
Dr R Behrend to lx. Professor of Chemistry in the Techmsche 
Hochsthule of Hanover, Dr X biefert to be Professor of 
Forestry at the Techmsche Hpchtchule of K&rlsnibe, Dr F 
Richarz to be I rofexsor of Physics in the University of Griefs 
wald , Dr P Staikel to be Awstant Professor of Mathematics 
in Komgsbtrg University. Dr O Wiener to be Professor of 
I hyncs in the University of Giessen 
Rxu rra s c irrexp indent st Wellington reports that a severe 
earthquake shock was felt at Taupo, in the district of Taunuign, 
and at some other places in New Zealand, on Saturday last An 
earthquake wax also felt over the greater part of Peru, but 
principally in the south, on Monday 
Wx learn from Das Wttttr that the efforts which ha vs been 
| made during the last fifteen years for the re estabbshmcht of n 
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meteorological observatory on (he Brocken, have at last been 
crowned with auccess, and, if unforeseen difficulties do not 
arise, it is expected that this important station will be in working 
order during the coming autumn This successful issue is mostly 
owing to the support given to the undertaking by the Ministry r f 
Public Worship and the Meteorological Institute of Berlin, and 
by the Brunswick and Hanover sections of the German and 
Austrian Alpine Gub There can be no doubt that observations 
from this mountain observatory mil be of considerable value for 
the progress of meteorological science 

As already announced in these columns, the sixty seventh 
meeting of German physicians and men of science will take 
place at Lubcck on September 16 t> at Members and visitors 
mil be received at the Tosra Hall on Sunday, the 15th, at 8 p m 
Business mil commence on Monday at 11 a ro in the Gymnastic 
Hall with a presidential address, followed by some medical 
papers At 3 p m the sections will be formed, and at 7 p m 
there will be a social gathering at the Tivoli Among the 
entertainments of the following days, are a garden party given by 
the Senate of the tret llama City of Lilbeck on Tuesday, a 
grand ball in the theatre on Thursday, and an excursion to the 
lake* of East Holstein on the Saturday Medical papers are 
announced by Drs Klebs, Behring Kiedel, and Rmdfleisch, and 
general scientific papers by Drs Victor Meyer, Ostwald, and 
others Senator Dr Brehmer and Dr Theodor Eschenburg arc 
the secretaries of the meeting 

The Board of Trade Journal reports that an industrial 
exhibition, to celebrate the jubilee of the recognition of Berlin 
as the capital of the German Empire, u to be held next year in 
the Treptow Park, near that town, from May to October 
The exhibition will embrace the following groups —(i) 
Textile industries (2) Clothing industries , (3) Building and 
engineering , (4) Wood industries (cabinet making, &.C ), (5) 
Porcelain, glass and fire bnck industry, (6) Smallwares and 
fancy goods , (7) Metal industry , (8) Engraving, the decorative 
arts and the book trades, (9) Chemical industry, (IO) hood 
products (including tobacco, spirits, &c ), (ti) Scientific inatru 
menu, (12) Musical instruments, (13) Machine-construction, 
shipbudthng, and transport trade (14) Applied electricity , 
(15) leather and India rubber industry, (16) Paper industry, 
(17) Photography, (18) Hygiene, and sanitary dwellings , 

(19) Education and instruction, (20) Pishing and boating, as 
industries and sports , (21) Hiding and racing, aquatic sport , 
cycling, shooting and hunting, pleasure boating (22) Horti 
culture (23 German colonial exhibition, (24) Hotel and 
restaurant trades 

The Council of the Federated Institution of Mining Engineers 
have had for some time under their consideration the holding of 
meetings of the student members, and the first meeting of 
students was succesrfUly held in the North of England district 
on August 13, 14, and if WithaJiew to interest the students 
more especially in the proceedings of the first meeting, a prize 
was offered by the Institution for the best essay on “ The l*rc 
vention of AcdHents in Mines ’ The prize was obtained by 
Mr Austin Kirkup, whose essay deals concisely with the com 
monest forms of mining accidents, and seU forth the results of 
the experience of practical men on their prevention Mr Kirkup 
has based his fruits almost entirely on the knowledge which 
practical experience and observation have afforded him, so 
bis essay potatoes a real value, and we regret that pressure upon 
oiur space prevents ns from doing more than refer 1° 11 I" order 
that the meeting In oooneetton with which the paper was pre 
pared might be of a thoroughly practical character, the students 
who took part in the proceedings made lengthy underground 
Matts to the Wearmouth and h ppleton Collieries, and were given I 
every information as to the mode of working, haulage, vend I 
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latiun 0.C practised it these extensive collieries The Institu 
tion u> to be congratulated upon its new departure, which is 
certainly calculated to yve the students a wider knowledge of 
mining than they would < therwike obtain 

We have receded the official programme of the prizes offered 
for 1896 by the Socutc Industnelle dc Mulhouse A prize of 
1250 francs is offered for a complete history of one of the 
principal branches of Alsatian industry, such as spinning and 
weaving cotton and wool, printing woollen and cotton fabrics, 
machinery, be c The tiubner prize, represented li) a mMatlle 
tfkonneur and 1000 francs, is offered for the best memoir on the 
cording of spun textile materials during the period which has 
elapsed since the lost publication on the subject or for the 1m 
provement which m the opinion of the Society, shall have con 
tnbuted most to the deiel jpment of carding operations Similar 
prizes are offered for a substance which, in the colrured cloth 
industry can replace the dry albumen of eggs and is cheaper 
than this substance and for a colourless blood albumen which 
does not colour on steaming Silver medals and prizes of 500 
francs each are offered for a new and simple means of 
determining the amount of priming in steam boilers for 
a new and advantageous mode of constructing buddings 
suitable fir colt on and wool spinning and westing, or the 
manufacture of dyed doth, new and practical re searches 
on the movement md cooling of steam in long conduits, 
a registering pyrometer for steam lioiler fires, a memoir on 
the spinning of carded woe 1, and for a complete memoir on 
the drying of tissues Besides these prizes, medsls of various 
grades are offered in some 140 subjects connected with chemical 
ind mechanical arts, agriculture, commerce, history and fine arts 
The competitions are international, but it does not appear from 
the programme whether trench IS to be the only language per 
mitted The memoirs, designs, samples, ice , must be marked by 
a device or motto chosen by the author, and addressed to the 
President of the Society Icfore February 15 1896, together with 
a sealed envelope containing the exact name and ad lress of the 
competitor 

Mr T H B11 K.ER10S punted out, at the recent meeting of 
the British Medical Association, that when the inquiry wns 
arranged into the disastrrus collision between the Elbe and the 
Crutku , it was ststed that * the question of the powers of vision 
will be carefully home in mind in the Board of Trade inquiry 
into the cause of the colbsion ’ The inquiry has mw lieen con 
eluded, but it appears that the witnesses were n >1 examined as 
to their eyesight This act of negligence will nee 1 a deal of ex 
plaining The reading of Mr Bickerton s paper was followed 
by the adoption, on the proposal of Dr farquharson M P , of a 
resolution that the matter should at an early date be brought t > 
the notice of J arlmment which should be asked to insist that 
adequate tests sh add be compulsorily applied before a lad is 
apprenticed to the sea that the Royal Society s rec unmenda 
ti ms should be acted on by the Board of Trade in their entirety, 
and that officers already holding certificates and now by the in 
sbtution of adequate tests found colour blind, should base shore 
berths given them in Got eminent offices 

The morphological place of moulds and yeasts, respectively 
has long been the subject of speculation and research, some 
authorities regarding yeasts as having an independent existence, 
others considering them as only transitory forms in the life 
history of moulds Most important and interesting contnbu 
bons to this subject have recently been furnished by the expen 
ments earned on in Dr J(rgensep’s laboratory in Copenhagen 
In the course of some researches on the diastatic power of the 
well known Japanese mould AspergtUtu ory.r, Juhler found 
that in the flasks in which this mycelium had converted nee 
starch inti) sugar, it had produced a growth of typical alcohol 
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producing mccharomyces cells This most interesting observa 
tun was subsequently confirmed by Jorgensen, who has since 
endeavoured to ascertain if the various types of alcohol pro 
ducing yeasts can be traced to particular moulds, and already he 
has succeeded m demonstrating the evolution of wine yeast 
cells frim a particular mould extensively present on grapes 
Dr J rge risen intend* to continue these most suggestive in 
vestigabons, and publish his results from time to time in the form 
of a separate Benckt exclusively devoted to the work earned 
out in his laboratory- In pursuing these researches Dr Jorgen 
sen will not only render great practical service to the science of 
fermentation but he will also lay botanists under deep obligation 
to him fir having rendered possible a more extended and 
accurate insight mto the life history of moulds 

Thp mnual address on “ The Recent Evolution of Surgery, 
delivered befire the Medical Society of London in May last, 
by Mr A Pearce Gould has been published in the form of a 
dainty brochure by Messrs Regan Paul and Co 

Thk r ran nut tons have reached us of the Ballant meeting 
(1894) of the Australasian Institute if Mining F nginesrs Among 
the p-qiers contained therein we notice a review of past and 
present steam pumping in mines by Mr J Tipping , an address 
on the mineral wealth of \ ictoria, by Mr James Stirling an 
account of the physiography and geology of the Wadnammga 
Gold Field by Mr 1 D fihnsvn n tea on the While Clifts 
Offal Fields, Wdcanma liy Mr I G dc V Gipps and a 

scripti n of ore dreshing 1 y automatic machinery, hy Mr 

II W 1 kayser 

Wk hue receive 1 from Dr G Htllmann, of Berlin a revised 
edit ion of Mcteornlogische V olksbtlcher, w hich first appeared 
in Himnut mid Ardt in 1891 (see Naii at vot xhv p 
185) The work contains an iccount of the earliest popular 
< erman treatises on natural science and meteorology from the 
first encyclopedia ‘ 1 ueidanus which was written more than 
two centuries before the invention of printing to the 1 Hundred 
year Calendar of Dr knauer for the years 1701 1801 Dr 
Hcllmann has embellished the work by further biographical 
notes and a Iditions 1 vised U|*m his lalxinous researches since 
the appearance of the first editic n 

Ths forty first annual report if the 1 rustees of the Australian 
Museum is n it a pleasing one We read 1 The continued 
smallness of the income allowed to the Trustees by Parliament 
has practically stopjied the acquisition of specimens by purchase 
or coilecti n The amount expended in the purchase e f specimens 
[during 1894] does not exceed £no No collecting expeditions 
have been sent out, all that has been done m this way being 
confined to flying trips around Sydney The staff still 
continues at its reduced strength, and the forced economies of 
late years are liegmning to tell on the efficiency of the Institu 
turn ’ It is really tune that something was done to alter this 
unsatisfactory state of things, for the present conditions hamper 
the usefulness of Use museum and are most detrimental to the 
interests of science A few researches have been corned on by 
the officers of the museum, and the mention,of them gives a little 
light to an otherwise rather discouraging report 

Messrs GeorjBK Pkilii and Son have published a school 
edition of the "Systematic Atlas The atlas has been specially 
amused for the use of students in higher schools and training 
colleges. Though an abridgement of the " Systematic Atlas, 
it contains M many aa 170 map*—practically all the general 
ones—in fifrty one plates, and a complete index of more than 
12,000 names The atlas will be very valuable for dais work in 

physical and pohttcaffceogmphy, and is a useful introduction to the 
larger edition, which has already been rev tewed m these columns 
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Another atlas, of which Messrs Philip have just published 
a new edition, a the “ Handy Volume Atlas of the World,” by 
Mr E G Ravcnstein This, however, is almost a new work, 
for the whole of the maps have been re drawn and re engraved, 
and the letterpress accompanying them has been rewritten We 
reviewed the original edition when it appeared some years ago , 
and it is only necessary now to say that the present volume, like 
its predecessor, is a compact and an efficient pocket atlas 

The second part of the fifty first volume of the Vtrkaneh 
hmgen des Naturktstortscken Virtues dtr Preussncken Rke in¬ 
lands, Westfalens uni dtr Reg Bettris Osnakrmk (Bonn, 
1894), contains siv memoirs and a senes of shorter papers and 
notes The first memoir is a list of the fossils derived from 
northern regions found m the diluvial de]»sits of Westphalia, 
which is contributed by Dr W von der Marck Iaupreyes has 
issued a detailed study if the meteorites in the museum of the 
University of Bonn, in which the literature is tabulated with 
great care btockfleth describes the iron ore deposits in the 
HillofHuggel near Osnabruck, where it occurs in the /ech- 
stem C Koettgen gives a “ Contribution to the Coleoptem 
Fauna >f the Rhine Province ’ H Pohhg continues his study 
of abnormal deer antlers hy a description of two pain, belonging 
lo the great Irish elk One of these has a brow tyne on the left 
side, t ut no trace of one on the right, whereas the first of the 
serial tynes n that side is branched In the other case both 
br iw tynes ire present but the second serial tyne on the left 
sule has a rudimentary branch Dr Verhoff contributes a short 
paper on the biol jgy of the fire fly Pkospk runs AemipUrns 
Among the smaller papers a note by Ludwig gives a brief 
account of Marchiabva and Celhs work on the malaria 
parasite Philippson summarises the geological problems that 
still await silution in Western Turkey Schenck gives a brief 
demi munition c f the structure of the Brazilian lianas, or climbing 
stems 

The additions to the Zoological Society s Gardens during 
the post week include a Ruffed Lemur { Lemur vanui, 9 ) from 
Madagascar, presented by Mr J H Bingham, a \ervet 
Mrnkey ( Cer opitht in lakotdn, 9 ) from South Africa, presented 
by Mrs C J Humphrey, a Mozambique Monkey (Cmv* 
petketus pygtrythru 9 ) from Last Africa, presented by Mrs 
J hn Mahon, a S loty Mangabey (Cetnueius /u/tgtnesus, 9 ) 
from West Africa, presented by Mr Davies, a Sykes * Monkey 
(Certopetkeeus alitgularu, 4 ) from Last Africa, presented by 
Mr J Watkinsnn Brown , a Cheetah ( Cpnaherus jubatus), a 
Blotched Genet (Centtia tignna) from Somaliland, presented 
by Mr J L Harrington , a Martial Hawk Eagle (Spitatue 
Mltcesns) from British East Africa, presented by Captain B L 
Sclater, two Ravens (Ctrvut icrax), two Buzzards (Bute* 
vulgaru), two Greater Black backed Gulls ( Lotus martnus), 
F uropean, presented by the Hon William Edwards, a Herring 
Gull ( Larus aiqmtatus), British, presented by Mr George 
Hawes , two Orbicular Homed I izards (Pkrynostmaerbeculare) 
from Mexico, presented by Mr Bernard Jackson, a Rhesus 
Monkey (Matacus rhesus, 9 ) from India, a Block backed Jackal 
(CtUu mesomtlas) from South Africa, four Spiny tailed 
Mastigures ( Uremashx acsMtkxnurus) from North Africa, 

deposited , two - Octodona (Cteuedactyhu gundi) from 

Lgypt> purchased, three Dorcas Gazelles (GeuulU ebicas ,9 9 9 ) 
a Samraemng s Gazelle (GeutUa sammemnge, 4 ), an Egyptian 
Cat (/ ehs ckaus), three Libyan Zonlias (Ictenpx fytua), ten 
Varied Fueld Rats (hemps varsegatus), thirty five Hairy footed 
Jerboas {Dipux ktritpes ), forty five Lesser Egyptian Gerfxlles 
(GcrtiUus rgypttus), eight Larger Egyptian Gerbdles (GtrMhu 
Ppramtdum), two Lgypasn Kites (Mthms mgypitus ), a Cerastes 
Viper (Vtpera cerastes) from Egypt, received in exchange, a 
Spotted Pigeon (tefumta meuuhsa\ bred m the Gardens 
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OUR ASTRONOMICAL COLUMN. 

The Co lostat —The name calcstat has been given by 
M G Llppmann to a modified form of uderostat which he has 
devised (Comfits rendus, No 19, 1895, and Oburvatorj, 
August) The special feature of the instrument is that it gets 
od of the rotation of the field of view which disqualifies the 
uderostat for some purposes, such for instance, as long-exposure 
photography It consuts simply of a minor with its plane 
parallel to the earth’s axis, and turning on a polar axis once m 
forty eight hours in the same direction as the apparent diurnal 
motion of the heavens. It is easily demonstrated that the image 
of any star whatever will be seen stationary in a mirror so 
mounted, and a telescope pointed at the mirror in any direction 
will have a constant field of view The telescope being directed 
to the ccelastat in a given position to observe other objects 
having the same decimation as that in view, it will only be 
necessary to turn the mirror, but for objects with different 
declinations the telescope must also lx. moved If it be desired 
to use a horizontal telescope it must be directed to the point on 
the horizon where the object rises, and the mirror must t~ 
started in a position suited to the hour angle , but there is _ 
limit to the use of a horizontal telescope It is pointed out that 
the simplicity of the instrument makes it possible to turn it 1 
one of great precision, stability being readily attained, while 
possibility of flexure can be reduced to a minimum 

Adams Masses of Juiitfrs Satm lints— A question 
having been recently raised by Mr Marth as to the work of 
Adams on Jupiter s satellites, I rof h A Sampson has stated 
the results of an inspection of the MSS with reference to this 
subject ( Observatory , August) It appears that when engaged 
upon a revision of Damoiseau s tables m 1875, with a view lo 
their continuation, Prof Adams determined the following 
revised values far the masses of the satellites — 

m = 00000283113 


t ) the above determinations of the masses, seeing that __ 

published the values directly the MS appears to be little more 
than a study such as he was in the ha tut of making upon any 
work that he was examining, in order to test by cross vertfica 
tions the accuracy and consistency of the whole Con 

sidcrable expectations have been built upon the fact that Adams 
was engaged more or less closely for some years upon the theory 
of Jupiter’s satellites It will be well to say at once that the 
-chief fruit of his attention was published m the Nautual Aha ana 
of 1880, this, like all the rest of his published work, was the 
result of exhaustive labour, quite t ut of relation to the unpre 
tenuous form in which the outcome was presented, and only 
discoverable by searching tests ” 

Atmospheric Refraction —The ordinary application of 
Bessel a expression for refraction requires that five quantities be 
taken from specially prepared tables but Prof F C Comstock, 
Director of the Washbum Observatory, has worked out a simple 
formula for computing the refraction vithout the aid of tables 
A transformation of Bessel a formula and the intrpdvction of 
numerical constants from the Pulkowa refraction tabCa, leads to 
the foliowring amplified form 

Ks [a 99215] B,< - tand 

455 9 + 1 

log* - (43 3 + o i* 0 t*n *7 

The number m brackets is a logarithm, B is the barometric 
pressure in English inches reduced to freezing point t is the 
temperature in degrees Fahrenheit, and / is the zenith distance 
for which the refraction is required The formula for E gives 
the logarithm m units of the fifth decimal place 
The computation by the formula is not more laborious than 
the direct use of the tables, and a comparison of t{>e tiro methods 
shows that the differences in the results are far Mb than the un 
certainty in the tabular numbers themselves Prof Comstock’s 
paper forms one of a senes of interesting 1 Studies m Spherical 
ana Practical Astronomy,” m the BulUtm of the University of 
ooztn (vol 1 No 3) 
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Vw theoretical, actual or 

them, whatever they may b_,___ 

relations to genetical problems, that is, to the explanation of 
the origin of actual fimn-e, and to the knowledge of the original 
home of phyletic groups and of the ways followed m their 
gradual diffusion over the whole or part of the world To this 
purpose, not only living animals hut also fossils, have to be 
determined, and their affinities exactly worked out, changes in 
the distribution of land and sea and in the shape of continental 
areas must be investigate 1 and analogies and differences in the 
diffusion of various gr iujis if living bangs taken in considers 
turn, as for as they are known The work involved is long and 
difficult, and its results will form the science of the future 
In a paper published in 1891, on the fossil ants of Sicilian 
amber, 1 I made out that at the beginning of the Miocene epoch, 
North and South Lurope had very different fmunc of ants, the 
Sicilian amlier containing genera which belong to the actual 

' ' * * ' ‘ '- * ' wanting the typical holarrtic 

’ ' . found in l' 

and abundant A similar hut not such a sinking, difference exists 
between recent Mediterranean and North European ants, the 
former including v greater percentage of Indian and cosmopolite 
forms, and -in absolutely and relatively lesser number of typically 
hohuctic ones the in st xjiecies of formica, Myrmtca , and 
Lastus not having reached Africa (E fas a, L , and M s abri 
uodts, Nyl , are introduced in gardens in Algeria), and these 
genera being scarcely represented in Mediterranean islands 
After discussing these facts, I came lo the conclusion that South 
Europe should have had in the 1 ertiary epoch an ant fauna 
compound of old Meso/oic cosmopolite genera (chiefly Ponenn t), 
mixed with Indian Australian forms In North Europe these 
lived t lgether with northern genera, which, after the emergence 
of the botti m of the middle Luropean sea, invaded the South, 
being perhaps expelled fnm the North by gradual cooling >f 
climate latter the glacial epoch destroy^] in Europe nearly 
all the rest of tropical insects, their return bung made 1m 
possible by the natural harriers of sea, deserts and mountains 
accumulated southward and eastward of our continent 

These studies I have tarried a step further in a revision, now 
printed, of the Formtcida. 1 f North America * A great number 
if North American ants are sjiecifically identical to E uropean 
ones My attention was directed to find diflbrenct# between 
American and European specimens, and indeed but a few 
species were so similar to their European relatives as to be not 
distinguishable as sub species or varieties Die one genus, 
Epacus and two sub genera are exclusively Nearctic, all the 
other genera of North American ants not represented in Lures* 
(Disioihyrea has twr species only, one in North America, 
mother in New/ealand)are Neotropical The northern regions 
of Europe has the one peculiar genus AntrgaUs, allied ti 
Fpa us middle and south Europe nave two further genera not 
found in other parts of the world, and some others known from 
the Indian region All these facts luid to the result, that the 
Pakearetie ant taumi is made of cosmopolite+Arctic + Indian 
element# that the Nearctic fauna is similarly composed if 
cosmopolite + Arctic + Neotropical ones 
The question that now arises is how ho# such a mixture been 
effectuated —what change# have determined-it ? A complete and 
detailed answer I believe to be at present impassible , but the 
kn lwledge of the fossil mammals may help us greatly, supply 
mg for the want of evidence taken from (basil anti, other than 
the Miocene fauna of European amber, the fossil prints of 
Eortnictdse being too imperfectly known, and a careful revision 
of the tutting collections from a trained specialist wanted I 
believe that mammals and ants are both of the same age, their 
migrations took place by means of the same land connections, 
with the difference, that winged females of ants could easier than 
terrestrial mammals, jiass over sea arms, being earned by winds 
I admit that in the < Migocene epoch, after Australia, Africa 
and Sodth America had been cut off from a great northern 
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_ r -„ a continuous continent), this last 

divided into two systems «n Arctic and Occidental one, com 
pnsnur North America, together with the northern parti of Ana 
and Furope, and an Indian one, communicating with South 
lurope The former wa« the home of the Cemdse, the 
rhinoceroaea and most other Pensaodactyls, the latter that of the 
Cavicoms and elephants Very few mammali of Indian origin 
migrated into America , much more from the Arctic system into 
India The ame seems to be the case for ants Mymuema 
is perhaps the only North American genus of Indian origin 
(Tetramanum aespetum being doubtless introduced by man), 
whereas a number of American Arctic genera, sub genera and 
species groups, as Myrnucaeystus, Messer ., Myrmua , Canponotus 
pcnnsyhxsnt us, U c , are more or less far diffused in India and 
Africa, Myrmua reaching Borneo, and Messer the Cape of Good 
Hope 

In Europe, the study of the Baltic and Sicilian amber proves 
that the Arctic fauna went down from the north, as a host of 

S tron, invading the territory formerly occupied by other 
I believe that, in Miocene times Uie North American 
eras much like the actual cosmopolite and Arctic part of 
the recent fauna, and might have included a number of forms 
actually extinct As in the Pliocene a bridge was put between 
North and South America, an invasion of neotropical forms took 
place, walking from south to north But it is not improbable 
that other forms migrated in the opposite sense, and descended 
from North America into the neotropical region I suppose 
that such was the case for the genus P^mtomyrmt\, perhaps 
also for Dcrymyrmex, Forthus, and several species of Cam 
pouotus It is not improbable that other genera fropi North 
America migrated southward, and later became extinct in their 
primitive home The recent work of Mr Scudder on Tertiary 
Lurculionul«. of North America seems to confirm this view some 
of these fossil beetles belonging to genera now living only in 
South America It is probable that a number of insects, actually 
regarded as typical members of the neotropical fauna, immi 
grated from North America, as it is proved by paleontology for 
seven! mammals, as, for instance, the llama and alpacca of 
the Pampas 

The North American origin of some South American ants was 
suggested by Prof II von Jhenng, 1 In a paper published last 
year The author endeavours to sustain, by the study of the 
ants, h» theory of the multiple origin of actual neotropical fauna 
I agree in many points with him.’but I must recognise that the 
bomncidjt afford but little evidence in favour of his views 
Actually, the ants of South America are distributed chiefly in 
relation to the climate and vegetation, no strong obstacles being 
put to the wide dissemination of the species, some of which 
range from Central America or from Mexico to I’araguay and 
Rio Grande do Sul Chili is, however, an isolated country, 
which we may call 1 a continental island, although it is not 
surrounded by water If we should take the Chilian fauns as a 
standard for the primitive fauna of v Jhenng a Aichiplata, that 
should have been a very poor one, like the buna of New lea. 
land, with which it offers a sinking resemblance The most 
characteristic feature of the Chilian ant fauna is the occurrence 
of peculiar species of Mmtomenum, like those inhabiting 
\ustralia and New Zealand, and of the genus Mtlopherus, found 
only in Australia and New Zealand These facts corroborate 
the hypothesis of a Cretaceous or Eocene connection between 
South America and Australia 

New Zealand appears as a bit of old Australia, quite free from 
later Papuan or Indian intrusions, Uke Madagascar, which, as an 
isolated part of old Africa, has received but a few immigrants, 
when, at the Pliocene epoch, a stream of Indian life entered into 
the Ethiopian continent Probably Chib may be considered as a 
part of ancient Archlplata, secured from Guyanean and Brazilian 
immigrants by the heights of the Cordillera, but having preserved 
only an incomplete set of the original Aichiplatean fauna. 

I state these facts for the purpose of making the main con 
elusions of a special work known to a wide public hxact 
knowledge of the exotic buna, and especially of the fossils, may 


enable us in future to cany further these incomplete and ra part 
hypothetical results. Similar studies made on single groups of 
animals and plants by specialists, which do not only accumulate 
on J henna • Dm Ammon von Rio Oread* do Sul (BtrUsttr 
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but deal with them, knowing the value o--- 

suable Summarising and Integrating the single remits will 
build up an exact knowledge of paltcogcographv, and of th 

-1-- c!L - inie ana florae of the world 

C Emery 


origins and interrelations of the fannte at 


A NEW FILM HOLDER 
\T 0 outdoor photographer can take a rough survey of the past 
A ~ few yean without feeling some astonishment at the rapid 
progress made in nearly every branch of his art The amateur 
is no doubt indirectly responsible for much of this advance , 
for it is through him that other brains have been set to work 
to satisfy all Ms many and various wants, in the way of instru 
menu and accessories, to lighten his task at every step 
The camera, which a few years back was a heavy, clumsy and 
awkward instrument is now of a light and handy construction, 
capable of being used in many cases without the tnpod Stops 
are now more generally of line Ins type, thus eliminating alt 
possibilities of Toss or of leaving them behind , while plate 
holders are now supplied capable of holding a dozen or more 
plates, and necessitating the use of only one dark shutter 
The introduction of the film has brought us, however, into a 
new era , but the full benefit of this improvement can only be 
best appreciated by those who make use of their cameras while 
travelling 

Hitherto it has been impossible to make satisfactory use of 
the enormous advantages of celluloid flat films over glass plates, 
but now wc have before us a holder which seems to give satisfac 
tion, and which should prove a boon to photographers in general 
A holder to be really efficient should be readily adaptable to 
any ordinary camera, it must contain a large quantity of films. 



and when complete and loaded should not be any larger or 
heavier than the three double bucks (lighter if possible), and, 
finally should be provided with some means of swiftly and 
automatically changing the positions of the exposed films. 

Such a holder, if simple and of moderate price, would be 
much sought after by the photographic world A very n 


approach to such an ideal f! 


will be found 11 


known as the “ Irena, ’ of which a short description follows 
big I gives a complete view of the holder (the two a 


parts 

It consists of two parts ’ the magazine (11) and the receiver 
(*)> e»ch of these parts being about half as thick again as 
an ordinary dark slide The exposure is made in precisely the 
same way as with an ordinary dark slide, naroely, by inserting 
the magazine in the slide rails of the camera, and by withdrawing, 
and subsequently replacing, the shutter of the magazine 
The film changing is brought about simply by folding the 
magazine and receiver together until they interlock, draw 
tng out the two shutters, pressing a change button to one side, 
andpushuig the shutters back again 
The exposed films, stored in the receiver, may then be 
removed for development one by one, or as a complete pack, lust 
as the operator desires 

An automatic counter upon the back of the magazine shows 
at a glance how many pictures have been taken 
The peculiarity of these films is that their edges are notched, 
and m their packing an alternate sequence is maintained as. 
regards the positi in of time notches 
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The films are supplied ready packed and arranged in the 
order in which they an to be inserted into the magazine 

To understand more clearly the position of the notches, it is 
best to take the empty magazine in tend, and entirely withdraw 
the black exposing shutter It will then be seen that the front of 
the magazine 1* provided along its sides with two senes of pro 
jectmg teeth , it is upon these teeth that the films inserted into 
the holder are supported At one end of the magazine, which 
we shall call the top, is a button , if this button be pushed from 
one side to the other, this movement will shift all the sorting 
teeth at the same time, so that they will occupy positions a little 
to one side of their former ones 
A film introduced into the magazine will then be supported by 
the sorting teeth, when these stand in the original positions , if 
this film Dc put into the holder with its notched comers 
towards the top end of the magazine It will, however fall 
past the sorting teeth, which pass through its notches, when the 
change button is moved to one side ana the sorting teeth stand 
in the second position mentioned 

The process of filling the magazine is very simple, for the 
pressure board has only to be removed, and the films inserted 
nto the holder with the white film downwards, i e towards the 


an apparatus room and workshop At the back is another large 
room to be used for a natural history museum 
Fveiy room is fitted with electric light and Ridge ventilation, 
which keep* the air pure even when filled with worker*. The 
lecture theatre, which is capable of holding from 80 to 100 boys, 
1* fitted with a solid slate table on bnck piers, so that work can 
be done on it with the most delicate instruments without inter 
ference from the vibration of the floor* The fact that the 
rooms are all on the ground floor, gives the opportunity of 
putting all delicate instruments such as balances, galvanometers, 
&c , on bnck pillars, and thus to get nd of any vibration 


story contains ten tables for elementary physical 
■o for calonmetry, two for magnetism, and two 
ents Each mole has a cupboard containing 


n laboratory contains ten tabli 

_mta, two for c"'...- 

for heat experiment* 

*' --1* ana an eleetnc limn mvir^_ 

e eyes of 

_. _je is an optical room, which 

_,_._mpletely darkened, and is fitted with two 

optical tables and a heliostat, so as to use direct sunlight as often 
i* possible 



pointers, and eventually towards the lens Should there remain 
in the magazine any unexposed films, with thur backings 
and it is merely required to add to their number, the additional 
films with their backings may be dropped into the holder by 
twos or threes, due care being taken that the alternate arrange 
ment be maintained 


The whole process, although somewhat lengthy to describe 
is in itself very simple and neat, and can be at once grasped by 
sn exam i n ation of the holder itself in daylight 


THE NEW NATURAL SCIENCE SCHOOLS 
AT RUGBY 

THIS new building for the physical part of natural science 
x which has recently been opened at Rugby School, is well 
worth a visit from any one engaged in teaching that subject 
The building, owing to want of funds, is not at present of a per 
manent nature, being of the felt and matchbosrdinftype, and in 
consequence has no pretensions to structural beauty , but when 
funds are forthcoming, no doubt the whole will be built m bnck, 
and this will enable any alteration or improvement which may 
then be deemed necessary to be made The building com 
prises a lecture room, a large laboratory, two small laboratories, 
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The other is the electricity room, containing two tables for 
frictional, and two for voltaic electricity, with cupboards, &c , 
as m the mam laboratory 

Provision ha* been made for a small engine and dynamo for 
electrical work, and these will no doubt be added in time 

The whole is under the charge of Mr L, Cummtng, to whom 
the arrangement is due, and who it certainty to be congratulated 
on the result 

Every boy who take* up natural science at Rugby not only goes 
through a course of lecture*, but has also to do experimental work 
himself in the laboratory This enables him to grasp the subject 
much more thoroughly and to remember it much better than if 
he attended the lecture* only That this method has had 
excellent results, will be seen by the number of successes in 
natural science that Rugliy has gained of late years in scholar 
ship and other examination* 


EVIDENCE OF A TWILIGHT ARC UPON 
THE PIANET MARS 

T~)URING last summer and autumn Mr Douglass made at this 
observatory 341 micrometnc measure* of the diameters of 
Mars In addition to their general value as micrometnc 
measurements, these turn out to be of a peculiarly interesting 
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character For on reducing them I find that betide furnishing, 
from their great number, relatively accurate value* of the 
equatorial and polar diameter* and of the polar flattening, they 
yield a by product os unexpected as it i* important Their dis 
mission reveal*, in *hort what appears to be unmistakable 
evidence of a twilight upon the planet, luffictently pronounced 
to be viable from the earth, and actually to have been measured 
unconsciously by Mr Douglass That Mars possessed an at 
mosphere, we had what amounted to proof positive before , but 
that the fact should again be brought to light in this literal 
manner, as a silver lining to a cloud of figures, i* a point of some 
curiosity The measures had no such end in view , indeed, to 
detect the presence of an atmosphere by measure* of the 
diameters had not suggested itself to any of the most adventurous 
of observers % et, a* will be seen, the quantities upon which the 
evidence rests are so large as to be quite without the pale of 
accidental error, being ten times as great as the probable errors 
of observation, and twice as large as those that disclose the polar 
flattening That they have hitherto escaped detection is due to 
their having been masked by another factor affecting the sue of 
the polar diameter, as wdl appear in the course of this paper To 
the unsuspected presence of these two causes, at times nearly 
offsetting each other, so far ss relative values go, is attributable 
in all probability much of the discrepancy in the determinations 
of the polar flattening hitherto made 

The first measures were made on July 6, and the last on 
November at, 1894 him October 13 they wire taken nearly 
every night Those hire given were all made by Mr Douglass 
Later in the paper I shall introduce other* by Prof W H Picker 
ing which confirm the result But here at the outset it may be 
wdl to point out that whether the results of many observers are 
to be preferred to those of one is, omitting discourteous per 
sonalities, a question entirely of what is to be determined If 
the determination be one of absolute quantity, the more 
< liservers the better, provided they be good , lnt if, on the other 
hand, the determination be of relative magnitudes, one observer 
u>l>etter than many, at his personal equation obligingly eliminates 
itself, whereas two such equations can by no possibility, short of 
chance, eliminate each other Now, in the present case, while 
the determination of the planet s sue, and even to some extent 
of its polar flattening, are matters of absolute quantity the 
evidence of a twilight upon it is one which rests upon relative 
results. The former, therefore, are subject to any systematic 

errors there may be , the latter, essentially free of them T - 

sequence, the by product in this case is actually mi 
worthy than the main results themselves 

Much Care was taken in the matter of the Martian 
In the ones I shall first discuss, those made from October 13 and 
November 31, Mr Douglass adjusted the longitudinal thread of 
the micrometer, parallel or perpendicular as the case might be 
to the planet 1 polar axis, according to Marlh s ephemens and 
then placed himself, so that the hne joining hi* eyes was kept 
parallel to this thread or to the fixed transverse thread 
it right angles to it, during any one set of olaerva 
tions, the position being then recorded As measures were 
taken in both positions for each diameter at various times 
we have here a comparison of some eventual value In 
eye estimates such orientation in the jwution of the ob 
server i* absolutely essential m order to correct his possible 
astigmatism Into measures however, astigmatism enters only 
to cancel out lor if we consider the matter, U is at once 
evident that the whole field is distorted in the same proportion 
the apace between one turn of the micrometer and tne next 
lteing reduced or expanded m the same ratio is the part of the 
image measured The astigmatism thus eliminates itself 

Irim October la to November 21, Mr Douglas* made w all 
27s measures , 140 of the equatorial, and 135 of the polar dia 
meter In the reduction at the measures, account has 
been taken of the place upon the micrometer screw at 
which the measures were made, and its appropriate value in 
traduced For by the forethought of Mr Douglass in suspecting 
the potability of variation we measured (he value of a micro 
meter turn at different points of the scale to confirm his 

Preliminary to the discussion of the results, it will be well 
explain the corrections determined and applied The first o 
section 1* that arising from refraction. Hus is the correct) 
due to the differential effect of refraction upon the planet s op 
posite limbs at the extremities of the particular diameter measured. 
It depend* both upon the altitude of the planet at the time of 
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observation and upon the inclination at that moment, of the 
particular diameter to the vertical In many cases it was so 
—nail as not to make itself perceptible in the column 
The correction for aberration, similarly a differential effect, 
as so utterly insignificant throughout as not to appear at all 
The next correction is that due to irradiation Toward its 
_ "termination two different tests were made, in each case upon 
both Prof W H Picketing and myself, in the one the effect 
should have been leas than m the case of Mars, m the other 
greater As in both cases the oheerven substantially agreed, 
the results may be accepted aa having some impersonal value 
The first test was made upon a railroad switch head, a white 
circular disc with a smaller black circle painted upon it The 
:o the observers 


(W HP) (white rum) 1 , (diameter black circle) 1 3 

(PI) 1. 1 365 

1 he discs and their distance were then measured and gave 
For diameter black circle 202 mm 

F ir radius white run 126mm 

For ratio 

P ir distance from eyt 57 yds 

Therefore 1 ram equalled 3 9 

For the amount if the irradiation in seconds of arc, x assume 
the amount of the irradiation of the white nm against the 
general background of earth of a brown colour to have lieen 


10/31,10 
6/3 a X 3 

for the second observer 
The second test w 


old n 




n the moon (November 22), when the 


Inti 


u. the 


irradiation proved fur both observers to be one seventh of the 
radius of the old m am, or about 157 

In the case of Mars, the value for the irradiation probably lies 
between these two limits For the contrast between the 
Martian limb and the sky is pretty certainly greater than that of 
the white nm and the black circle of the switch head, and less 
than that of the m xm s bright limb and the sky, to which ihe 
contrast between the limbs of the old and of the new mo in 
closely approximates 

It is to be noted that with a given illumination and a given 
eye the irradiation correction is a personal constant, not 
depending upon the size of the disc measured and diminishing 
inversely as the magnification In all the measures subsequent 
to and including October 15, the power used was 860, in those 
of October 12 it was 617 The correction, therefore, for xll 
except those of October 12 wss o 10, for those of October 
12, o 14 

Sueh, then is the correction for irradiation upon the plxnit s 
limb The double of it, therefore, would need to be subtracted 
from the measures of a disc similarly placed to that of Mars 
folly illuminated But the disc of Mars was not fully 
J the moment of opposition, and grew less so 

Now it will be evident on consideration that 
the irradiation from the terminator must be very different from 
that upon the limb, inasmuch as the light fades away to nothing 
at the one while it has its full value at the other 
To determine the amount of the correction needed at the 
terminator it is to be observed that if 

7 = the areoccntnc angle between the sun and the earth, 
a ■> the angle between the terminator and the point of the ll 
lummated surface of which the irradiation Is sought, and 
m = the ratio of the irradiation at the limb to the radius of 
the disc, we have for the extent of the irradiation at 
the terminator 

where » denotes the ratio of the irradiation to the illumination, 
and it equal to about 3*, that is, it takes 2* tune* the llhtmina 
tton to produce twice the irradiation effect This value is rot 
from inter comparison of the above tests as hunting values, the 


illuminated ei 
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resulting value for Min and the known decreaie in illumination 
due totne telescopic magnification employed 

To deduce the resulting irradiation we must find the value of 
which renders the above equation a maximum, and then substi 
tute this value in the equation To do so directly leads to an 
equation of so tugh an order that approximation will be found 
the better, if indeed it be not the only, method of solution By 
this means it appears that the necessary correction does not lie 
come insensible to three places of decimals till the phase angle, 
y, somewhat exceeds 30° 

The formula must be used within the limits for which 

” —— = 1 , beyond them —* . must be taken as 
sin(?+a) sin (7+a) 

unity 

If the reflection from the disc foil wed the law of the cosines 
that is if the apparent illumination were always equal to the 
true one—we should have 


were made in October ir in November The November mea 
sures came out much larger than the October ones, while the 
corresponding polar measures, on the other hand, showed no 
corresponding increase Struck by this fact, and suspecting Us 
cause, instead of taking the mean of all the measures for each 
diameter I divided them into sets according to their proximity 
in date to the time of q position and took the mean of these 
sets 

The means are as follows — 

Polar Diameter 

Mean October 15 ti October 33 both dates me 9 379 


where a y, and n have their previous values and mm a constant 
1 1 be determined from the equation from the value at the limb 
But although this is the firmula for the case of a theoretical 
r ugh bare globe it manifestly does not hold in the case of Mars, 
>f which the limbs are not only as bright as the centre of the dise 
but much brighter The previous formula 1*, therefore to be pre 
ferred to it, although even that f innula makes the irradiation 
correction at the terminator too great as compared with that it 
the limb 

But it is to be specially noticed that no law of correction for 
lrradiati in at the terminator however big it make that corree 
tion to be is able to do away with the outstanding differences, 
presently to be noted rf the equatorial diameter at different 
tunes upon which the evidence of the twilight arc is based 
There is alsi the correction for phase Inasmuch as the 
phase axis and the polar axis did not in general coincide, there 
entered into its determination beside the amount of the lacking 
lune the angle f inclination of the two axes So that the 
amount of the defalcation had to be calculated in accordance for 
eich night These corrections and their results reduced to 
distance unity have been calculated and tabulated 

Besides the above there is a fifth correction needed to reduce 
the diameter measured lor the 11 lar one, to the true polar dia 
meter The diameter measured ]x.q«ndieular to this or the 
apparent equatorial diameter although not m fact an equatorial 
diameter, was always exactly equivalent to one, since its ex 
trcmities were always each 90 distant from the pole The other, 
however, was the diameter of the elhpse made by the plane 
passing through the polar axis which was inclined to the polar 
oxis by the angle of tilt and needed therefore to be redueed to 
that ellipse’s minor axis Thu correction is best applied to the 
means, and appears in the subjoined table 
J’olar Diameters 

Cor Cor for further cor for 


Polar flattening 1/191 of the equatorial diameter 

As previously explained, no correct too is needqd for astigma 
bam, aa the measures themselves correct it 
So soon as the measures had been corrected and reduced to 
distance unity two things became apparent, both so large as to 
be almost unmistakable before taking the means. The first was 
the polar flattening, the other an equally systematic difference 
in the sue of die equatorial diameter according as the measures 
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Opposition occurred on October 20 The first set in each sche 
dule therefore was made withm four days of opposition the 
second withinelevendaysofit,thelast,fromfourteentothirty two 
days after it That there is a systematic increase in the equatorial 
measures is apparent 1 hat it is not paralleled by a correspond 
ing met ease in the polar c nes shows instantly that it can hardly 
have been due to systematic error in the observer since in that 
case both sets of measures should in all probability, have been 
affected 

Now os all the measures had prevu usly been corrected for re 
fraction irradiation phase and tilt the means of each diameter 
sh uld have agreed with themselves The polar did so in a very 
satisfactory manner the equ ilonAl not only did not, but they 
differed in propi rtion to their distance in tune from the date of 
opposition Now the only factor that increased in proportion to 
the distance in time from ipposition was the phase The 
direct effect m the way of decreasing the equatorial diameter had 
already as we have seen been allowed for what is more it is 
a correcti in susceptible of great accuracy, since U depends upon 
the motu ns and relative distances of the earth and Mars, 
quantities very accurately known Besides these quantities, 
there is nothing which enters into the calculation tail the 
position of the pole of Mars and this would have to be, not only 
some 35 Martian degrees ill error to explain the discrepancy but 
would have had 1 1 have shifted obligingly to an opposite error 
during July and August to account for the measures taken then, 
as we shall see later In ithcr words, no such discrepancy exists 

In the east of a bare globe this direct effect would be the only 
effect phase could have upon the equatorial diameter, not so 
however in the cose if a body not blue If a planet possessed 
an atmosphere, that atmosphere would cause the phenomenon of 
twilight, and to an observer at a distance the effect of the 
twilight would be to prolong the terminator beyond what would 
otherwise he its limits There would thus result a seeming 
increase m the equatorial liameter as the disc passed from the 
full to the gibbous phase Now this increase is precisely the 
increase that the measures disclose 

It is furthermore w nth noting that in the absence of an 
atmosphere, the measures rf the equatorial diameter as the 
phase increased would nit enlyhave shown no increase but 
would actually have shown a decrease, inasmuch os it would be 
impassible for an observer to aee quite out to the edge under the 

To determine the extent of the twilight.thus disclosed by the 
measures, the angle between the radius to the sunset ut int and 
the radius prolonged to the point of the atmosphere hut 
illuminated, had to be found This enabled an equation to be 
developed, which cave for the viable twilight fringe an are of 
5°, the double of wntch, or 10*, is the angle which determines the 
duration of the twilight, or the twilight arc On the earth this 
angle is 18* 

Applying the correction due to the twilight fringe to the 
means previously obtained we hnd the following cloae agreement 
between them — 

Polar Diameter 

October 15 to 33 me 9 356 

October 12 to 30 „ 9 354 

November 3 to 21 „ 9* 353 

Equatorial Diameter 
October ij to 33 me 9 404 

October 13 to 30 „ 9 39® 

November 2 to ai „ 9 402 
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The value for the twilight band, deduced from the* observa 
tions, does not measure the full breadth of that hand It gives 
rather a minimal \alue for it lot although Man shows us a 
disc which is always more than half full, in which aspect an 
illuminated fringe of atmosphere would be more perceptible to an 
observer placed without than to one placed withtn it privided 
both were at the same distance off in the case before us the 
outsider is a great deal farther off In consequence, what would 
be quite recognisable to one standing upon the planet s surface 
would be too faint to be seen by him at a distance of forty 
millions of miles away The detection, therefore, of any 
twilight on Mars hints tnat the extent of that twilight is greater 
than appears how much greater, we cannot at present say A 
second possible cause affecting the extent of the twilight Is the 
constitution of the Martian atmosphere That atmosphere is 
practically cloudless , if, also, it be clearer than our own, the 
twilight would be relatively less for equal amounts of atmosphere, 
for the amount of twilight is, among other things a question of 
the dearness of tht air In a perfectly transparent atmosphere 
there would be much lest twilight than in one charged with 
solid or liquid particles 

It is to be noted that the evidence of a twilight is independent 
of any possible change in the value of the corrections The 
only corrections that admit of uncertainty arc those for the 
irradiation , and on examining them it will be seen that by no 
possible alteration can they lie made equal to account for the 
observed increase in the equatorial diameter Whatever altera 
tion in them be assumed only affects somewhat the extent of the 
increase , it never does away with it In other words, whatever 
these corrections, the fact of a twilight remains 

I or the determination of the polar flattening, the measures 
of October 15 to 33 promise the best result, as the measures of 
the polar diameter on the 34th were so small, compared with 
those of the equatorial diameter, as to suggest error Com par 
mg, therefore, the polar and equatorial means of October 15 to 
33, wc get for the polar flattening 1/196 This however, is 
probably too small for though the polar cap was nearly non 
existent during these observations, there were, on occasions, 
signs of its temporary reappearance, and an almost continuous 
brightness of the limb where it had previously existed This 
by Irradiation would increase the apparent polar diameter and 
so decrease the resulting vduc for tne polar flattening If we 
compare each polar determination with its corresponding equa 
tonal one, deduce the resulting polar flattening and then take 
the mean of them all we have for the polar flattening the 
value 1/191 

This is probably not far from the truth, although also pm 
hably a little too small as the polar diameter was unquestion 
ably still slightly increased beyond its real extent by irradiation 
from the remains or consequences (vapour m the air, &c ) of the 
polar cap 

This value, 1/191, is also happily accordant with what theory 
would lead us to expect Tme rand has found that with the 

known rotation of Mars and supposing homogeneity, the planet s 
flattening should be 1/175 of tne equatorial diameter while if 
the strata varied in density after the manner of those of the 
earth, the polar flattening should be 1/337 of it Now, assum 
ing Mars to have been developed in general accordance with 
the nebular hypothesis, his strata would tie neither homogeneous 
on the one hand, nor, on the other, would they vaiy in density 
from the surface to the centre so markedly as is the case with 
those of the earth for Mars being a smaller body the 
pressure due to gravity would be less, somewhere between that 
of the earth and that of homogeneity, which 11 nothing, and the 
polar flattening should be somewhere between 1/227 and 1/175 
of the equatorial diameter 1/191 is, therefore not far from 
the value probahle a priori it is interesting to have this result 
agree thus closely with theory, as it furnishes so much more 
reason for believing in the general evolution of our solar system 
Any value much less than 1/191 would require that Mara 
should have had at some time a much swifter axial rotation than 
he has now which there is not only no ground for thinking, but 
much reason for thinking c hi Id not have been the case lot 
Mars lacks the tools for tidal friction, possessing insufficient 
satellites on the one hand and insufficient oceans on the other, 
so that even solar tides would be out of the question Lven had 
he possessed both requisites it is more than doubtful if their 
slow action would have materially affected his form hor on 
the earth, which did possets them, we see that they were practi 
cally impotent to alter her shape Any great change m Mars’ 
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period of rotation since he cooled must be looked upon, therefore, 
as unbkely 

h or the final values of the diameters we have, allowing for a 
slight irradiation from the remains of the polar cap — 

True equatorial diameter 9 40 007 

True polar diameter 9 35 007 

It will lie n it iced how near these values are to that found by 
Hartwig from his general discussion several years ago 

We will now consider the September observations and the 
first of the October ones, those taken upon the fifth of the 
month The first thing we notice about them is the abnormal 
sue of the pohr measures, so large as to suggest error On 
examination however we find that instead of mistake they give 
us our first recognition of the cause that has so long masked the 
effect of the twilight fringe The equatorial measures, it will 
be seen come out m fairly good accordance with the October and 
November determinations, being greater than those taken near 
opposition, although somewhat smaller than the November 
ones, the discrepancies felling proliably within the errors of 
ibservation The j tolar measure of October 5 u also much 
what we should expect, but the polar measures of Sep 
tember 20 and 33 are apparently unaccountably larger If we 

consider however the dates at which they were taken, we shall 
at once perceive a cause capable of producing the apparent in 
crease hor in September and early in October the polar cap 
wax still in existence Now the south polar cap is eccentric to 
the pole, being situated some 5° from it, and from Mr Douglass s 
micrometnc measures of its position m October, in longitude 59” 
As during the observations the south pole was tipped towards 
the observer, the polar cap was earned in consequence of the 
planet s rotation now in upon the disc, now out upon the limb 
Now, if it chanced to be upon the limb at the hour at which tht 
measures were made, its excessive irradiation would product 
just such apparent increase in the polar diameter as was observed 
On calculating its position for the hours of observation on Sep 
tember 20 and 23 it appears that at those times it was in feet 
upon the side of the pole toward the limb Here, then, we have 
the tern ex ma hin 1 in the matter To clinch the conclusion 
wt find on calculating its position for the observation on 
fJctober 5 when it suddenly measured small again, that at that 
hour the pilar cap was upon the hither side of the pole Such 
was also the cast on October 12 The discrepancy thus stands 
accounted for f)n October 13, very obligingly tne polar cap 
practically vanished just in time not to interfere with the most 
valuable measures at and near opposition 

That such is the explanation of the change in the polar 
diameter, comes mt still more markedly from the July and 
August measures Turning to those measures we find that the 
position of the polar cap » an all important factor in them In 
deed, it is possible to follow Us change of place upon the disc 
from its effect as reflected in the measures This will appear at 
a glance from the accompanying diagram of the July and August 
measures of Mr Douglass A similar sequence of position and 
effect is apparent in Prof Pickering s measures made at the same 
time 


COMI ARISON Ol 1 OS1TION OS Pol AR CAI ANB MEASURE OS 

Polar Diameter 

The distance of the point from the medial line shows the 
angular position if the polar cap from the pole at the times of 
observation , 90 denoting its lower, and 90* its upper meridian 
transit At its lower culmination it was at its nearest to the 
centre of the disc , at ita upper, nearest the bmb The measures 
show the corresponding effect in irradiation 


July < JilyS July so Julyn Aug it Aug 14 Aug at 
il 





August 22, 1895] 


NATURE 


405 


JPolxr 

9 8$ 10 19 9 S 7 9 46 9 4 i 

Squat on xl 

9" 67 »o 08 9 48 9 33 to 03 

In relative value* 

Polar 

1019 1011 1009 1014 938 


9 40 
9 75 
965 


9 34 
9 4 * 

993 


1000 1000 


1000 1000 1000 


1000 1000 


At first sight it would seem that the later August measures do 
not support the rule Closer consideration will, however, show 
tint they do for whilt in July tht polar cap was still Urge 
and in consequence reached to the limb, even when its centre 
was at some distance from it, by August it had dwindled to so 
small a patch as to be incapable of doing so when at the same 
angular distance away Taking account of this fact, it wdl be 
seen that the effect is quite in accordance with the position as 
comes out dearly in the reUtive values for the two diameters of 
August 14 and August ai 

It will now be evident why so luge and intrinsically so un 
mistakahle, an effect as that of the Martian twilight should 
hithert) have escaped detection the reason being that the 
twilight effect and the irradiation from the polar cap each 
increased their respective diameters to a simultaneous augment i 
lion of both, conspiring each thus to mask the other 

Had measures bcerf continued through a senes of months and 
1 een made in sufficient number, both causes must have made 
themselves evident For both are periodic, and their periods are 
not the same The irradiation from the poUr cap ha* a primary 
period of thirt) seven days, a secondary one of a Martian year 
is well as a third depending on the tilt of the pole toward the 
earth that of the twilight fringe a varying one of about 
thirteen months But as previous measures have I een made 
quite regardless of the twilight effect and largely regardless of 
the polar cap, regardless, that is, of its varying position, the 
results have merely disagreed with each other, and the disagree 
ments bein credited to errors of observation One result of 
this was discordance in the value of the polat flattening 

When we take both causes into account we find that the 
means of the July and August observatu ns confirm the October 
an 1 IS vetnber ones 

I or by a mpanng the values of the polar diameter when on 
and sway from the nmb it is pesaible to deduce both the amount 
cf the irradiation from the polar cap and the value of the 
twilight hanl from the measures themselves The results in 
the case of Mr Douglass agree with those of his Ocltbtr 
N ivember measures In the cast of 1 rof Pickering, there is 
the same relative difference between the determinations although 
the abs ilute values are all smaller 

That tn the table the corrections t > the July and August 
measures differ from those applied to the later ones, comes from 
the different manner of their taking in the July and August 
measures the longitudinal thread t f the micrometer hav mg been 
set to the phase axis or perpendicular to it, instead of to the 
I ilar one 

In Mr Douglass’ determinations the value for the twilight arc 
tomes out 8® This u> somewhat smaller than the result from 
the November measures But a smaller value is precisely what 
sh< uld have been found For the greater the phase angle, the 
less the foreshortening, which foreshortening by massing the 
illumination lets the fringe of light bcc me evident farther out 
Now the average phase angle was 43* in July and August, as 
against i8|* in November 

From Prof Pickering’s measures the twilight arc comes out 
greater, or 11°, and by inference would have come out greater 
still in November 

Thus it appears that measures made by separate observers and 
measures made before and after opposition, all confirm each other 
to the existence of a twilight hand upon the planet 

Pmcival Lowei 1 


T FT us consider what is the education which t young man 
needs to fit him for the profession of eng ine ering, whatever 
he the special line of engineering which he propoMs to foPow 
> Extracted from a co ar s e of lectures delivered la the Lowell Institute 
Hoetoo by Fief O Lame, Professor of Theoretical and Applied Mechanics 
Mssra-hitj dfaji jjin ntute of Technology «nd published In &»Jt»rnal of die 
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And before discussing the details of what he ought to study, 
let us consider what it is that we desire to accomplish by giving 
him an engineering education Naturally, we wish as far as any 
education can accomplish it to put him in the best condition to 
meet and grapple with the duties the problems, and the respon¬ 
sibilities of his professi n as the) arise 

There are two things which art air. ilutely necessary to make 
a successful engineer first, 1 knowledge of scientific principles 
and c f the experience of the past tnd second, his own experience 
The last cannot be given in a school, and each one must gam it 
for himself in his practice 

But the greater nis ftmilianty with scientific principles and the 
experience of the past the more able will he be to advance in 
his profession, and to he trusted to assume responsibility, in- 
deed, if a man ts ignorant of certain details and knows he is 
ignorant, he can—and if he is the right kind of a man, he will— 
take pains to leam them if they bear on the work he has in 
hand , but if he is ignorant of scientific principles, it is very 
likely that he does not know he is ignorant or, u by good luck 
he becomes aware of the fact, it is next to impossible for him t > 
devote the time and study necessary to correct his ignorance while 
his mind is liusy with his daily work 

Moreover a man who is not familiar with the scientific 
principles which concern his work is nc t a safe man to trust 
with responsibility for scientific principles are merely the 
Itws of nature, as fir is known as shown by the experience of 
the j«st 

lienee it is that the first and most ini|>ortant thing to be done 
for the student is to give him a thorough dnll in the scientific 
principles which find their -ipplica ton in his profession It is 
in the school that this knowledge may best be acquired since it 
is only with great difficulty that principles can be mastered after 
the student begins practice and then as a rule but very tm 
perfectly, and this view is 1 me out by those engineers who 
fuve been successful, and wh have had to acquire their know 
ledge of scientific principles little by little and as best they 
could, during the practice of their profession T 00 much cannot 
he said by way of insisting that a thorough mastery of such 
scientific principles far iutweighs in importance anything else 
that can be done for the student and this is so true that it is 
a decided mistake to neglect it in order to impart to him greater 
skill in such processes as will prolably engage his attention the 
first year after he goes to work as, for instance to make him a 
skilful surveyor a hnibhc l machinist, or an elegant draughtsman 
Greater skill can far more eesily he acquired after he goea to 
work than can scientific principles, ann if this mistake is made 
the consequences w ill pit hobly pursue him thr nighout his pro* 
fessmnal life 

The two fundamental sciences upon which the scientific 
principles of engineering are especially dependent are mathe 
mat ICS and physics, and nr proper course in engineering can he 
arranged without insisting u|x>n these fund imentals 

T el us begin with the sulieel of pure mathematics and con¬ 
sider what portions should be studied how the) should be 
studied, or rather how they should be known, and of what 
service they are to the engineer after they have been mastered , 
lieanng in mind that, in ace inlance with the opinions already 
expressed, the course >f study should be laid out with direct 
reference to the needs of the engineer , and that when it is so 
laid out, it will by the very fact that it leads to a definite end, 
subserve best the purpose of true education and hence of 
developing the powers of the mind Probably the best definition 
if mathematics is that given by Prof Benjamin Pierce who 
defined it as “ the science of drawing necessary conclusions ’ 

1 his definition, of course includes formal logic, and hence em 
braces more than is ordinarily understood l>y mathematics We 
may assert, however that the only function of mathematics is 
to draw necessary conrlusi ms from the assumed data Mathe 
matics has nothing whatever to do with the correctness or m 
correctness of the data If these are correct, the conclusions 
deduced by mathematic* will also be correct whereas if the 
data are false, the conclusions deduced by mathematics will be 
false 

Thus, if we require the sum o a certain set of numbers the 
process of addition will rave the correct result provided the 
numbers added are the right ones, but if the numbeis added are 
not the right ones, the result of the addition will not he the one 
desired Indeed, we might compare pure mathematics to a mill 
—it will only produce good meal when the corn famished to it to 
grind is of sped quality and if the corn is poor, the meal pro- 
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duced will be poor With the (election of the com which it is to 
grind, the mill has nothing to do 

No neturml law can be discovered or proved by mathematics 
alone, the discovery or proof of natural law requires experiment 
and observation in all cases 

Just as arithmetic is a means of making calculations of 
certain kinds, so there are other kinds of calculations that 
can only be performed by the use of mathematics higher than 
arithmetic, some kinds require algebra, some geometry, some 
trigonometry, tome descriptive geometry, tome analytic geo 
metry, and some the differential and integral calculus, while 
others yet require higher mathematics Now, inasmuch as every 
one can easily understand the necessity of arithmetic for the 
purpose of making the calculations, and drawing the conclusions 
which come within its province so, it follows that the engineer 
should have a thorough working knowledge of whatever portions 
of pure mathematics he needs, to make the calculations that are 
liable to arise in his work, and also to draw the necessary con 
elusions which concern the engineering and scientific subjects 
with which he must deal in hi* profession This Utter is an all 
important matter, for, if our prospective engineer is to be fit to 
assume responsibility at some portion of hu career, before he 
allows himself to use a formuU in practice, he ought to know 
just hpw it u deduced, and what art the assumptions that were 
made in deducing it 

The rule of thumb engineer ignores this matter, and allows 
himself to nsk the money, the safety, and the lives of hu, fillow 
men by making use of constants and mathematical forrauR found 
m some hand book or elsewhere , using these constants and for 
mute blindly, without knowing how they were deduced, or 
whether they have any reasonable foundation to stand on or, 
in other cases, contents himself with merely guessing at what 
should be the dimensions of the various parts of a structure or 
machine The natural result of such a course u poor work, and 
often disaster, and the world u rapidly waking up to this fact 
so that important engineering work u being less and less 
entrusted to these rule of thumb engineers 

Now, I may say that knowledge of at least all these subjects 
mentioned in my communication—through the differential and 
integral calculus—is necessary for our prospective engineer 

As to descriptive geometry, that is classed by many not as 
mathematics, hut os a branch of drawing It is the mathematical 
work upon which the making of engineering drawings of all 
sorts is based, and hence I have put it in this list 

So general has the conviction become that the engineer needs 
some knowledge of the differential and integral calculus, that it 
is not necessary for me to cite cases where he must use it if he is 
to perform his work intelligently and not by rule of thumb 
Differential equations is a subject which is sometimes classed 
with the differential and integral calculus, and sometimes as a 
separate subject It is one that should, if possible be learned 
at least to a small extent, though the more that is known about 
it the better 

As to the special work to be done in each of these subjects, 
it is a matter of judgment with the one who lays out the course, 
and I shall not weary you with these details, but I must explain 
what ought to be the result aimed at, in other words, how the 
student should know his mathematics 

I might express my idea by saying that he should acquire the 
ability to use it as a tool, but, when I say that, I mean not 
merely as a tod for making computations, bnt alto as a tool for 
drawing necessary conclusions of the kinds that apply to his 
engineering work, and this last is the feature which is most 
frequently lacking in the mathematical instruction given to 
engineering students, 

By one method often pursued in teaching mathematics, the 
student is made to gnnd through a certain round of operations 
over and over until h* has been so drilled in performing them 
me ch a n ica ll y that he can perform a similar problem By this 
method, he is only taught to use it as a tool for making com* 
potations 

Another method, often pursued, is to exercise the student’s 
ingenuity in performing a variety of (sometimes puzzling) prob¬ 
lems which are of purely abstract interest, and are not plumed 
in such a way as to bear upon the dam of problems habit to arise 
in engineering work or study Tbts coarse probably tends to 
make the student do more thinking, but does not direct hu 
thinking in the channel most useful for the prospective engineer 
To accomplish the desued object in the teaching of mathematics, 
u it, of course, necessary that the teacher should be able to grasp 
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the requirements of the engineering courses, and should know 
the special kind of use that the prospective engineer will have for 
hu mathematics m later life 

Another important matter, the accomplishment of which 
concerns the treatment of the subjects of a mathematical nature 
that follow in hu course, rather than the treatment of the pure 
mathematics itself (though the mathematical department can 
help in this matter), u that the student should be taught to dis 
tinguith between the mathematics of the work, and the 
assumptions made at the beginning, or in the course of it, 
respecting the proposition he u dealing with 
Perhaps I might sum up a part of the foregoing by raying that 
the student should be taught to think, and that the attempt to 
teach him to think should begin as early as possible in hu 
course and be kept up throughout It is much easier for the 
average student to learn a lesson to recite by rote even if it con 
tains a lot of formulae, than it u to do a little solid thinking 
himself, and yet the more we can make him think the more 
successful in every way will he be 

Perhaps those of you (if there be any) who teach mathematics 
may think that the standard I have set is high I admit that it 
is, and also that it requires hard work, goon judgment, and the 

r ilities of a good and efficient teacher, not only in laying out 
course but even more in teaching the class Nevertheless, 
this standard is the one that is needed, and good judgment and 
good teaching can at least approach near to it within the time 
that can tie afforded in our engineering courses, even with such 
previous mathem ideal preparations as can be obtained to day by 
the students before they enter the engineering schools, and as 
fast as it becomes possible to raise the standards of admission 
the standard I have set can be even more folly realised 
The ilher fundamental science which I have mentioned is 
physics li may he defined as that department of natural 
science which treats of the laws governing the various manift sta 
lions of energy (aicgravitation, sound, heat light electricity, Ac ) 
It deals with the natural law as it applies to just those classes 
of bodies, and substances with which the engineer does his work 
Indeed, physics is a very general term anu might be made to 
include a great many subjects that are usually called by some 
more special name For instance mechanics it sometimes 
spoken of as a separate science, and sometimes as forming a 
part of physics, and, moreover under any definition physics 
includes a part of mechanics 

Practically a course in phyract is the suitable preparation for 
a proper understxn ling of the scientific principles of most of the 
engineering work with which the student will come in contact 
T reating, as it does, of the laws of nature the more thoroughly 
an engineer knows it, the more successful will he be, and an 
ignorance of these laws can only result in failure 

Mechanics light sound, heat, and electricity, are all matters 
that concern the pr fession of the engineer to intimately that he 
cannot afford to neglect a careful study of their first principles 
It is unnecessary for me to say, therefore that there tsno portion 
of the work usuaJlj treated in the best and most thorough 
courses of general physics but what should be included in the 
course of our prospective engineer 

Then, a certain amount of work in the physical laboratory is 
of great imjK nance for the student, for it teaches him how to 
ask questions of nature, and how to get correct answers, in 
other words how to make careful and accurate experiments, and 
this is a matter that intimately concerns the engineer It is true 
that the greater part of bis experimental work will have to be 
performed on a considerably larger scale than that usually earned 
on m a physical laboratory , but, on the other hand, some of hu 
most important and delicate work involves the doing of just such 
experimental work as he it taught to carry on in a well organised 
and well equipped physical laboratory, and also tba performance 
of these physical laboratory experiments is a prop# introduction 
to his later course of experiments on the large scale, drilling 
him in accuracy and care while working on small fimounu of 
material 

Indeed, I might mentioq quite a number of ex penments 
srhich are all important to til*engineer, and in regard to which, 
it would be difficult to decide whether they should be called 
physical laboratory or engineering laboratory experiments, since 
they often have to be performed m both Thus, the calibration 
of thermometers is a matter that u properly taught in the former, 
and yet the engineer who is to do delicate engineering work it 
habie to have to calibrate tus thermometers, or at least to make 
a careful and accurate companion with a standard which he os 
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•one one elae has calibrated Again, the determination of the 
mechanical equivalent of heat is a matter of vital importance to 
the engineer, but the best and most accurate work thus far upon 
the subject has been done by Prof Rowland, a physicist, in his 
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As a rule, when experiments are to be performed on the large 
scale they get beyond the possibilities of a physical laboratory 
In this category we may place such experimental work -- **■* 
testing of steam engines and steam I ' 
strength of materials of construction 


but, in order t< 

have generally l ,-, — 

measurements of temperatures &c in the first, and 
ments of very small elongations i r shortenings in the second 
case, and consequently have to use the suitable apparatus with 
the necessary degree of accuracy 
Since we have just been considering mathematics -uid physics 
which may be called general sciences perhaps a few wools 
should be said in regard to chemistry I cannot claim for it a 
similar powti in of fundamental importance in the engineering 
part of an engineering course that Del ings to mathematics and 
physics Nevertheless a certain am unt of chemical knowledge 
is of great importance to all engineers, but when they have 
passed this point although a farther knowledge would lie useful, 
it is nr t one of the most important things The chemical com 
1 oution of fuels of steels and irons if cements, of oils, and of 
other materials, is a matter that directly concerns the engineer 
It is true that he can usually have his chemical analyses nude for 
*'im, and generally would better do so, but he must know 
n ugh of chemistry 11 understand the beiu-mg which the chera 
al composition of his materials have n their use in engineering 
work Sonic knowledge of industrial chemistry is also desirable, 
so that he shall understand the nature of the processes performed 
in manufactories in which chemical processes on a large scale are 
1 erformed 

I he instruction in chemistry should if jiusuble, be given very 
early in the student s course In the cast of the Massachusetts 
Institute of Technology and ols i 1 think, in that of several 
other schvols lxrth lectures and lain ratory work in chemistry 
ore given in the first year and when this is done the instruction 
in chemistry fulfils another important function, viz it introduces 
the student at the very threshold of his course to a sjieeies of 
scientific work that obliges him to think, and this, in a direction 
in which, as a rule he has not been trained in the preparatory 
sch rots Especially is this true of the laboratory work for by 
iliserving the results of experiments which he himself makes he 
must learn how to interpret the replies of nature, and as 
chemistry, unlike mathematics is an experimental science it 
trains the thinking powers if the student even mt re than do his 
algebn, geometry, and trigonometry 


apprentice , William J Talbot (23), engineer , Henry Cl 
(34), draughtsman , Duncan R Me Lachlan (24), engix 
George A Robertson (21), engineering student, Charles H 
I nine (22), engineer, William McG Wallace (20) apprentice 
fitter , William J Gow (20) apprentice fitter William Lauder 
(20), draughtsman, Samuel A Clarke (20, draughtsman; 
Edmund B Ball (21), engineer student, Jabez W Ashdown 
(ao), engineer apprentice 

THE list of successful candidates for Royal Exhibitions, 
Nstional Scholarships, and Free Studentships (Science) n as 
follows —National Scholarships for Mechanics Edmund R 
Verity (19) student, George 1 atchm (17), engineering student, 
Harry Jackson (20), engineering student William Ditchhum, 
jun (19) teacher National Scholarships for Chemistry and 
Physics Thomas S ]nr —-*— •- 


.(19) student 


Studt (21), 


National 

Scholarships for Biological Subjects Thomas G Hill (19), 
student Ernest A Scott (17) student National Scholarships 
Charles E Goodyear (21) shipwright Edward M Ieflufy{22), 
' William H James (22), student, 


engine fitter apprentic „ ._ __ _. 

William T dough (18) student, Herbert Halhday (22), 
student William Cameron (18), laboratory assistant Fmest 
Hihhert (15), student Sidney F Lamb (21), engine fitter 
apprentice Joseph lister (19) teacher, William Parker (19), 
student ImestT llarnson (18), laboiatory assistant Royal 
Exhibitions George L Clarke(17), student Edward C Hugon 
(16)1 student Thomas (> 1 meter (19), engine fitter apprentice , 
John A Tomkins (20) scientific instrument maker William T 
Swinger (20) engineer John W Roebuck (23), fitter Robert 
I Wills (21), shipwright apprentice Free Studentships 
William D Ross (21), fitttr Leonard W Cox (31), student, 
Fdgar R Sutcliffe (20) engineer William P Jones (35) n 

engineer I ercy M Hampshire''’ -- 

J Talbot (23), engineer 


hire (19), lecture assistant, William 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

A prospectus of the course in practical chemistry at the 
Pol) technic Institute of Brooklyn has been received, ami it in 
licales that very efficient work is carried on at the Polytechnic 
rhe course, which is under the direction of Prof P T Austen, 
ippears to be adapted in every way to meet the wants of the day, 
ind to tnun competent analytical a ’ ' ’ ’ ’ 


. ombetent 1 . „. 

:Uuma of pure chemistry are also recognised, facilities being 
given for port graduate work in it, as well as in applied chemistry 
ind chemical engineering 


The Department of Science and Art bat issued the following 
lists of Scholarships and Exhibitions just swarded —Whitworth 
Scholarshipe (tenable for three yean), ^135 a year each Arthur 
H Barker (24), engineer, George'W Shearer (21), apprentice 
engineer, Pony Nicholls (ty), engineer, Harold R Cullen (21), 
engineer Whitworth Exhibitions (tenable for one year), 
t year Charles E Goodyear (ar), shipwright, George M 
Brown (21), draughtsman, Norton Baron (33), engineering 
Student j Harry Jackson (ao), engineering student Edward M 
Lefts tj (aa), engine fitter apprentice, Arthur E Hyne (at), 
fitter apprentice, Robert McMillan (ao), engineer apprentice , 
John W Roebuck (23), fitter, George Follows (24), engineer, 
Arthur J Baker (19), engine fitter apprentice, Wilnrtn D Ross 
( ilk fitter, Frame H Phillips (ao), engineer apprentice , Henry 
T*Hildage (ao), fitter, William P Jooea (aj), name engineer, 

J ohn W Milner (ao), -mechanical enginee r, William Bayliss 
ao), apprentice fitter, John B Shaw (at), engineer , Tames 
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SCIENTIFIC SERIALS 

Bulletin it I t ad mu dei Sciences dt St PBcrsbourg, 5th 
scries t 11 No 4 Apnl 1895 —Proceedings, in which we 
notice the discrvcry by G Schneider, in Prof Kovalevsky a 
laboratory, of lymphatic gltnds in the earth worm, Deudsroltrsta 
ruiida (Crimea) and m Pen kata, aa well as 1 com mum 
cation ijy L Burinsky, on his method of restoring by 
means of photography the writing in old documents which time 
has rendered invisible A number of good negatives having 
been taken on collodion pcllicules, they are superposed, and the 
visibility of the faintest markings is rendered still greater by 
means of a “ contrast positive obtained with regulated artificial 
light —Definitive researches into the variations of latitude at 
Pulkova, on the ground of older observations made with tho 
great vertical circle, by A Ivanoff (in French) The pre 
vious memoirs of the author on the same subject being 
considered as first approximations only, the definitive formula; 
are now given The observations of the years 1863-1875 and 
184a-1849 are treated for that purpose separately Both senes 
lead to formul-e which agree very well with the formula 
given by Mr Chandler in the Astronomical Journal No 323 
however, the Pulkova observations of the first named period seem 
to point to the necessity of slightly reducing the half amplitude 
of the yearly term in Chandler’s formula Two long senes 
of Pulkova observations thus folly confirm Mr Chandlers 
conclusions —On the measurements and calculations of some 
photographic charts of the stars, by F Rent (in German) A 
catalogue of all stars, down to the magnitude II o, which were 
occultated by the moon during foe last edfipae, was given in 
the Astrmomisch* Nacknckteu It appeared, however, that 
occul t ationi of stars down to the tsMuth magnitude could be 
observed at several observatories Accordingly, the correspond 
mg region of the sky was photographed by Prof Donnsr with 
such an exposure (35 minutes) as to obtain the stars of twelfth 
magnitude as well, and F Renr measured their posUtom with 
the Pulkova Repeold apparatus The Potsdam photographs of 
the same region, made m 1891, wen also re measured, while foe 
right ascensions of thirty five fundamental stars were accurately 
determined at Pulkova with the meridian circle The agreement 
between the-different plates is quite satisfactory, and no dk 
tomon of foe fitkj could be detected However, there am 
certain small systematic errors which Cannot yet be well 
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e Arachmdes collected by G Potanin m Mongolia m 
1876-1879 by E bimon (m Latin) Part i Aranse and 
Opdionea , forty ne specie* are mentioned and deacnbed 
nineteen being new specise —Do the *pur* if the Carpathian* 
penetrate into European Russu? by General A Ttllo (in 
Ruwan) The question u answered in the negative Supan 
and Lehman in Ktrchhoff * Landerlcunde von Furope trace 
the limit* of the Carpathian* outside the boundaries of Russia 
so also the Russian geologist* Barbot de Mamy and Karpinrfay 
did not see contin lations of these mountains either in Poland or 
in Rusbia The new hypsometric*] map now compiled by the 
author on a larger scale (27 miles to the mch) confirm* this view 
—New or little kniwn Ixodidse in the museum of the St 
Petersburg Academy by A Birula (in Latin) Eight new 
species are described and figured on two plate*. 

Memoirs ( Tiutfy) of the Khaifyff Society of Naturalists vol 
xxru 1892 93 —Obituary f I Th Levakovsky by A GutofT 
with a portrait —Researches tr t the crystals of kermesite and 
uranotil by P I liati txky—The Algua. of the bays and 
peat boo* of the Dnieper in the government of Poltava by M 
Alexenko Thu flora 1* poor the Cladopkora Confers t 
RnUromorpha and Utotnx prevail while Detmidiacex and 
I rotococcoide® are very rare 371 species ate mentioned — 
The flora of the Central Caucasus by I Akinfieff part 1 
(see Notes vol lu j 304) —On the part played by hydro 
carbons in the inter molecular respiration of higher plant* by 
W 1 alladrn It had been shown by Diakon iff (Rer d deni 
hot Ges 1866) that certain fungi give up carbonic dioxide 
dating their inter molecular breathing only when the turroundtng 
feeding medium conta n* a aubalance capable of fermenting It 
waa de* rable to verify whether the nme is true with higher 
] lants 1 ut the d fficulty was m the fact that the celli lar sap 
always c< ntams glucose which itself is capable of fermenting 
By a senes of experiment* on etiolated leaves the author 
now confirm* Diakon fT» conclusion* for higher | lanta a* 
well —Sh rt prelim nary note* in the Adden la Vol xxvm 
1893 1894 —Ceol gical lescnption of Kharkoff town with 
map and j rofiles by I 1 ouatovitov —On the part playe I 

by the secondary parallel cha ns in the grouping of forest* and 
steppes in West Caucasus by A Krasnoff An answer to C 
AkinfiefT* criticisms —Materials for the Algne fl ra of the 
government of Kharkoff hy M Alexenko 407 species are 
described —Preliminary rejx rt on a geological excursion m the 
government of Kherson by I Piatmtxky —Biological obterva 
turns by W Tabes A senes of vanous observations of facts 
relative to the life of plants which have hitherto attracted l ut 
little or no attention chiefly relative to fertilisation colouration 
movements of plants and hehotropiam m connection with the 
affluence of sap On the flora of the basin of the Ghakva by 
A Krasnoff being a prelim nary report of a botanic excursion 
into the province of Batum containing an excellent general 
description of the vegetation ) oor in species but attaining a 
luxurious development of the individuals —On the lichen* f the 
neighbourhood* of Kharkov hy W^Tschemov fifty five specie* 
sue described —Chemical studies on the seed* of Myruh a 
fragrans by W 1 alladrn being a note on a special substance 
which is found in several see is out neither m the leaves or in 
the twigs, and which is now stu lied w Prof Schultxe ■ laboratory 
at Zurich —Preliminary report on botanical researches in the 
VefVhnednteprovtk district of Ekstenncalav by I Akinfieff 
twenty au specie* new fot South Russia have been ditoovered 


SOCIETIES AND ACADEMIES 

Paws 

Academy of Sciences August 12 —M Marcy in the 
chair —Observations of planets made at Marseille* Observatory 
by M Coggia The observations were made with the o 26 m 
equatorial and for the t lanets BZ and CA (Chariots) —On 
algebraical surface* which adm t a continuous group if btrational 
transformations by M Paul I aralevd —On a special microscope 
for the observation of opaque bodies, by M Ch Fremont The 
novelty in the microscope described consists essentially m the 
method used for obtaining vertical illumination of the object 
applicable with high powers A concave mirror is arranged 
obliquely tusufe the microscope tube to reflect downward* a 
beam of light entering at a sidehperture m the tube Thehght 
passes through a pn*m which reduce* the rays to peralleHsm 
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with the axis of the microscope and then through the tenses of 
the objective to the object The concave mirror and the pram 
are pierced centrally by a conical tube along which travel the 
rays of light from the object the image being formed and mag 
ntfied by the eye piece in the usual way M Marcy remarked 
on the great use the new modification would have in the chrono 
photographic study of the movement of microscopic being* —On 
some melting and boiling points by M H Le Chateher From 
the experiments ma le it is probable that the melting point of 
gold determined by M Violle to be 104$* is a little low The 
error 11 certainly not more than 20* and the results so far 
obtained wo 1 Id not j tstify the alteration of the pjrrometer scales 
in actual use —On certain potassium derivatives of quint ne and 
hydroqumont. bv M Ch Aatre A number of potassium den 
vative* are described concerning which it 1* stated the action 
of metals on qtitnone together with the existence of oxy 
potassium com) ound* yielded by quinone and hydroqumone (to 
be described in a coming paper) confirm the diketonlc nature of 
quinone The formation of these compounds and the passage of 
some of them from the hydroqumone to the quinone senes *Jlc w 
s formula to be given to quinone clearly exj raxing its dtketonic 
character an 1 accounting for it* numerous reactions —A theorem 
concerning the separation of the roots of numerical equations of 
every degree I y M Teguor —A white rainbow by M E Kern 
A lunar nunbow observed at to p m August 5 
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SIR SAMUEL BARER AMD NORTHERN 
AFRICA 

Sir Samuel Baker a Memoir By T Douglas Murray 
and A Silva White 8vo Pp xu 447 with six 
illustrations and nine maps (Iondtm Macmillan and 
Co 1895) 

North Africa Stanford r Compendium of Geography 
and In el (New series) Afrtui Vo! 1 By A H 
Keane 8vo Pp xvi 639 with seventy seven lllus 
nations and nine maps (London E Stanford 1895) 
SUMMARY of our present knowledge of Northern 
Attica and a memoir of the late Sir Samuel Baker 
may be appropriately considered together for Bakers 
main title to fame rests on the stork he did in that 
region and had his experience been properly utilised 
the most interesting part of it might not have been lost 
to civilisation and closed to scientific inquiry 
Samuel White Biku cime of an old Devonshire 
family membeis of which have done good work for their 
country since the t me when S r John Baker served 
Htnry VIII as Attorney Genetal Chancellor of the 
Fxchcquer end Speaker of the House of Commons 
Baker w is boin in London on June 8 1821 and spent 
most of his early lift it hnficld He was destined fur 
a commercial raieei end in 184’placed in his fathers 
office in hcnchuroh Street But the work was utterly 
uncongenial to him His marriage kept him quiet 
for 1 time hut not for long for next ycir he gave 
up business and went to Mauritius where the family hid 
estates In 184^ he went for a shooting expedition to 
Ceylon and was so impicsscd by the possibilities of the 
island which then hid a very bad reputation that he 
lesolvtd to found a colony in it In 1848 he led a patty 
of settlers to New era Eliva where 1000 acres of land had 
been bought from the Government This was cleared 
and 1 settlement made Baker remained there till 1855 
and during his stay did a good dcilof big game shooting 
In 1856 his wife died and as he had previously lost three 
of his children he became very depressed and actually 
resolved to enter the Church This scheme came to 
nothing and Baker accepted instead the post of minager 
of the Dobruscha Railway the construction of which had 
been just begun This kept him busy in 1859 and i860 
and raised in him the keen interest he afterwards felt in 
the Eastern question It was in the next year, when 
Baker was forty years of age that he resolved on an 
expedition into Africa to try to meet Speke (whose sister 
had married Baker’s father) and Grunt and carry out 
some explorations to supplement theirs In order to gain 
experience of the people and to learn the languages 
required, he made a preliminary excursion up the Atbara 
to some of the Abyssinian sources of the Nile He left 
Khartum on his main expedition on December 18, 1862 
reaching Gondokoro m the following February Here 
he met Speke and Grant, who returned northward in 
Bakers boats, while "he And his heroic wife continued 
their journey southward along the Nile valley, and 
through Unyoro till they reached the Albert Nyania at 
Bakovta The discovery of this lake was the greatest 
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achievement of the expedition but it was only the 
accident of the condition of the weather, that robbed 
them of the discovery of the snow dad peaks of Ruwen 
son They had reached a point whence, in clear weather, 
the mountain ought to have been as visible “as St 
Paul s dome from Westminster Bridge, as Stanley said 
They returned to Europe m 1865, and in 1869 went back 
to the Soudan on an expedition to suppress the slave 
trade Baker had all a Devonshire Quaker’s horror of 
this trade The view that slavery was a kind of secondary 
larval structure necessaiy in a certain stage of national 
progress and later on to be absorbed or thrown off, was 
not then recognised Baker simply regarded it as an 
unholy thing which was to be crushed by any means 
or at any cost He accordingly went for it with the 
pluck of a bull dog and just about as much judgment 
He was given a comm ssion to go to the Soud in to break 
up the g ings of slave raiders He had an independent 
command but could d > little of permanent value with 
out the assist ince of his colleague, the Governor of 
Khartum but this worthy official as well as Baker’s 
native assistants and the supreme authorities in Cairo 
all believed in the slive trade in theory and earned it 
out in practice Ismail Pasha alone seems to have been 
sincere and not to have endeavoured to thwart the efforts 
he was ostensibly supporting 1 hanks however to 
Baker’s indomitable pluck and energy and his tact w th 
the men this Ouixotic expedition was earned through 
with a certain measure of success Its commander alone 
benefited murh by it foi he secured a gieat reputation 
vs a leader of men met le vmt better to underst ind both 
the Soudan and the slave tiade He returned to Europe 
tn 1873 recognising the futility of trying to effect a social 
revolution over several millions of square miles by shoot 
ing 1 few $ ore of the agents in a trade of w hich the 
pnnciptlx lived unpunished in Cairo ind Khartum He 
reilised that the onlj useful course was to imptove the 
industnal conditions so as to render slavery unnecessary 
H id B iker been sent back to the Soudan and illowcd 
to work on these lines the subsequent levolt might have 
been cvoided But the task was entrusted to other 
hands and unfortunate!) Gordons peculiar gernus was 
less suecesstul with Mohammedm fanatics than it hid 
been with the stolid Chinese 

\fter Baker’s return he settled at Sandford Orlcigh in 
Devonshire where he lived till his death except that 
every winter he made expeditions to somo warmer clime 
He was always ready like a knight errant of old to lush 
forth to relieve the inhabitant of some village on the 
Brahmapootra from the tigers that preyed upon them 
He was fond of sport to the last even after he had be 
come too unsteady tibca match for an)thing worse than 
the worn out old tigers who have had to turn ‘ m in 
caters 

The story of Bikers life Is pleasantly told, and even 
in less competent hands could apt have foiled to be inter 
estmg 1 he editors have wisely left Baker to relate most 
of U by quoting copious extracts from his letters 
Explanatory chapters help the seeder to understand the 
condition of African geography at the time of his journeys, 
and to appreciate the relative Importance of his work 
These chapters seem to bo judicious and well informed 
Our mein regret is that we do not hear enough of Baker as 
T 
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a sportsman and a naturalist One chapter is devoted to 
this but we doubt if it does full credit to Baker s work in 
this field His valuable contributions to natural history 
are barely referred to his important services to gunnery 
and his improvements in cartridges are not mentioned We 
should have been glad to have seen more space devoted 
to this at the cost of condensation of the political writings 
some of which arc hardly likely to add to his reputation 
For when we remember the conditions under which he 
shot the clumsy old muzzle loaders and the badly mixed 
powders he used and the accuracy and fulness of his 
obscrv itions upon the habits of animals we c innot but 
reckon Biker as tht greatest of English sportsmen 
While Bakers memoir gives an account of the political 
conditions of the Soudan from i860 onward Prof Ke tne s 
admirable summary of the piesent knowledge of North 
African geography completes the sketch in other depart 
ments He divides North Afriea into six divisions vu 
the Atlas (including Moiocco Algiers and lunis) the 
Sahari the Soudan ind the Niger Basin Tgjpt and 
Nubia and Italnn North F ast Afriea (including Abyssinia 
and Somaliland) F«h of these districts isdcseubed 
separate!) an account being guen of its genetalpli>sietl 
geograph> of its history is fn as this is known of its 
ethnogiapliy and natural histoi) The tthnograplucal 
skcti hes ire especially well done while th« political his 
tones arc the most detailed lhe natural h stoiy is the 
least satisfattory part of the book I he geology is 
mostly quoted second hand or is taken c nly from geo 
graphical instead of fiom geological pipeis Some of 
the botanical records ue ceitainly quite untrustworth) is 
when on p 533 Cisuinm is reported on the binks of 
the Webi Shebeyli when is it occurs only on the ends of 
the promontones on the t istem coasts l he nine maps 
are admirably clear while full of mfotmition The volume 
is in every way a greit improvement on the pre edmg 
editions The immense imrcisc in the matcual t> be 
summansed hasmide the task a difficult one I his 
enormous growth of knowledge applies however to five 
out of the six distnets described It is only in one that 
progress h is been stopped ind of whu h the new edition 
has nothing fresh to leport except pa pet deluni 
tations in Europe ind reaction in Afn a All Junker’s 
collections the greatest ever made in the equatonal 
provinces of Egypt were lost by the dising of the 
Soudan It is to be li ped however that Luiopcan 
officials will not much longer prohibit our representatives 
in the field from taking action, and again optning to 
progress the lands where ( ordons death and Bikers 
life work added their names to the roll of our national 
heroes J W G 

BIO OPTIMISM 

The Evergreen A Not them Seasonal Published in 
the Lawnmarket of Edinburgh by Patrick Geddcs and 
Colleagues (London Fisher Unwin, 1895 ) 

T is not often that a reviewer is called upon to write 
art criticism m the columns of Nature Rut the 
circumstances of the 4 Evergreen ” are peculiar it is pub 
lished with a certain scientific sanction as the expression of 
a coming faentific Renascence of Art, and it is impossible 
to avoid glancing at its isthetic merits It is a semi 
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annual periodical emanating from the biological school 
of St Andrews University Mr J Arthur Thomson 
assists with the proem and the concluding article ( The 
Scots Renascence ), and other significant work it) the 
volume is from the pen of Prof Patnck Geddes It 
may be assumed that a large section of the public will 
accept this volume as being representative of the younger 
generation of biological workers and as indie iting the 
•esthetic tendencies of a scientific training What in 
justice may be done thereby a glance it the initial 
Almanac will show In this page of Scots Renascence 
design the beautiful markings on the carapace of a crab 
and the exquisite convolutions of a rams horn ate alike 
replaced by unmeaning and clumsy spirals the delicate 
outlines of a butterfly body by a gross shape like a soda 
water bottle its wings are mdicata d b> three sausage 
shaped exciescenccs on either side and the vegetable 
forms in the decorative border arc deprived of ill variety 
and sinuosity m favour of a system of cast iron semi 
circular tunes Now as 1 niattei of fact provided there 
is no ex css of diagram his training should render 
the genuine h ologist more acutely sensitive to these ugly 
and untm aning distortions th in the average educated 
man Neithei dots a biological training blind the eye to 
the qu te fortuitous arrangement of the bl ack masses in 
Mr Duncans studies in the art of Mr Beardsley tv the 
clumsy line if Mr Mackie s reminiscences of Mi Walter 
l ranc or to tht imateurish quality of Mr Burn Murdoch 
And when Mr k ccardo Stephens hcnouis Himckon his 
intention rather than his execution and Mi Laubich 
lejoicing with tablet ind string at the advent of 
spring bleats 

N v hill ck a 11 ighway 
Are bu 1 ling tu d glad 

Thro dingle an 1 by vay 
( lassie an 1 lad 

it must not be supposed that the frequenters of the 
biolog il lib latory outside the circle immediately 
about I rof 1 ltnck Ucddes arc more profoundly stirred 
than they are when Mr Kipling full of knovvlcdgi and 
power sings of the wind and the sea and the heart of the 
natural man 

But enough has been said of the artistic merits of this 
volume Regarded as anything more than the first 
efforts of amateurs in art and literature and it makes 
th at claim it is bad from cover to cover and even the 
covers are bad No mitigated < ondcmnation will meet 
the circumstances of the 1 ase Imagine the New 
English Art ( lub propounding a Scientific Renascence 
in its leisure me ments Of greater concein to the 
readers of Naii ri than the fact that a successful pro 
fessor may be in indifferent art editor, ib the attempt on 
the part of two biologists—real responsible biologists— 
wntmg for the unscientific public to represent Biology 
as having turned upon its own philosophical implications 
Mr Ihomson for instance tells his readers that ‘the 
conception of the Struggle for Existence as Nature s sole 
method of progress “ was to be sure a libel projected 
upon nature but it had enough truth in it to be mis 
chievous for a whde bo zoologists honour their greatest ’ 
4 Science he says has perceived how false to natural 
feet the thtory was 44 It has shown how primordial, 
how organically imperative the social virtues are how 
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love, not egoism is the motive wh ch the final history of 
every species justifies And so on to some beautiful 
socialistic sentiment and anticipations of * the domm 
ance of a common civic ideal which to naturalists is 
known as a Symbiosis And Prof Geddes writes 
tumultuously in the same vein i kind of pulpit science 
—many hopeful things of ‘ Renascence, and the ‘ Elixir 
of Life 

Now there is absolutely no justification for these sweep 
ng assertions this frantic hopefulness this attempt to 
belittle the giants of the Natural Selection period of bio 
logical history There is nothing in Symbiosis or in 
uiy other group of phenomena to warrant the state 
ment that the representation of all life as a Struggle 
for Existence is a libel on Nature Because some 
species have abandoned fighting in open order each 
family for itself, as some of the lugei carnivora do 
for a fight in masses after the fashion of the ants 
Ijecausc the fungus fighting its brother fungus has armed 
itself with an auxili try alga because man instead of killing 
Ins cattle it sight preserves them ig i nst his convenience 
and fights with idvertixements and legal process instead 
of with flint instruments is life thcicfore any the less a 
b ittlc field ? H is anj thing arisen to show that the seed 
of the unfit need not perish that a species may wheel into 
line with new < onditions without the generous assistance 
ofDcith that where the life and bleeding of every indi 
v idu il in a species is about equally secure a degenerative 
process must not inevitably supervene * Asa matter of 
f ict Nalui tl Selection grips us moic grind) than it ever 
did bcciuse the doubts thrown upon the inheritance of 
acquired characteristics have depuved us of our trust in 
education is a means of redemption for decadent families 
In our heirts we all wish that the case was not so, we all 
hate De ith and his handiwork but the business of science 
is not to keep up the (ourage of men but to tell the truth 
And biological science in the stud) still faces this 
dtlcmma that the individual in a non comb it mt species 
if such a thing as a non combatant species ever exist, 
1 species that is to say perfectly ad iptcd to static con 
ditions is by virtue of its perfect icactions a mechanism 
and that in a species not in a state of equilibrium a species 
undergoing modification a certain painful stress must 
weigh upon all its imperfectly adapted individuals and 
death be busy imong the most imperfect And where your 
onun il is social the stress is still upon the group of imper 
feet individuals constituting the imperfect herd or anthill 
or w hat not they merely suffer by wholesale instead of by 
retail In brief a static species is mechanical an evolving 
species suffering—no line of escape from that impasse has 
as yet presented itself The names of the sculptor who 
carves out the new forms of life are and so far as human 
science goes at present they must evu be, Pain and Death 
And the phenomena of degeneration rob one of any 
confidence that the new forms will be in any case or in 
a majority of cases higher (by any standard except 
present adaptation to circumstances) than the old 
Messrs Geddes and Thomson have advanced nothing 
to weaken these convictions, and their attitude is alto 
gether amazingly unscientific Mr Thomson talks of 
the Gospel of the Resurrection and “that charming girl 
Proserpina, and Baldur the Beautiful and Domrtachen 
and hammers away at the great god Pan, inviting all and 
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sundry to “ light the Beltane fires ”—apparently with the 
dry truths of science— and keep the floralia, while Prof 
Geddes relies chiefly on Proserpine and the Alchemy of 
Life for his literary effects Intercalated among these 
writings are amateurish short stones about spring, “de 
senptive articles of the High School Essay type, poetry 
and illustrations such as we have already dealt with In 
this manner is the banner of the “Scots Renascence 
and ' Bio optimism unfurled by these industrious in 
vestigators in biology It will not appeal to science 
students but to that large and important cl iss of the 
community which trims its convictions to its amiable 
sentiments it m ty appear as a very desirable mitigation 
of the rigour of whit Mr Buchanan has very aptly 
called, the Calvinism of science H G Wells 


THE or YPTODONT OhlUlN 01 MAMMALS 
Studies tn the Ei luti n oj Animals By E Bonavia 
MD (I ondon Constable, 1895 ) 

N his preface the author wntes that Having com 
pleted the h lora of the Assyrian Monuments and 
its Outcomes, I was looking about for something to takt 
up next as a subject of study In the furriers windows I 
was attracted by the leopard and tiger skins, which by 
degrees became objects of interesting study and specula 
tion In the true interests of zoology, it is to be 
deplored that his attention was not attracted by some 
other subject 

The key note to the startling theory propounded in 
this volume is to be found in a sentence on page 131, 
where it is stated thit The Glyptodonts or other 
armoured animals of 1 similar nature, were the originals 
from which all existing mammals including marsupials 
descended 

This astounding statement is largely based on the 
belief that the rosettes on the skins of the jaguar and 
leopard are the remnants of the rosette sculpture on the 
bony carapace of the glyptodonts, the author stating 
(p 124) th it these 111 irkmgs are inherited from ancestral 
plate impressions of some extinct glyptodontoid form 
and have not been evolved by a process of natural 
selection 

How the author can conceive that the FeluLr are de 
scended from any glyptodont like form (by which it may 
be presumed an edentne is meant) will pass the com 
prehension of any anatomical zoologist but all will 
endorse his remark (p 163) that one would indeed 
require to have lived a good bit of time to witness a 
Glyptodon changing into a Jaguar This, however is 
by no means all 1 atei on the author finds evidence of 
glyptodont iffimties in the bosses on the skin of 
Rhinoceroses, and remarks (p 217) that the giant 
irmadillo has its hind feet ungulate, its hoofs are almost 
exactly like those of the Malayan Tapir and in some 
rhinoceroses the incisor teeth are wholly wanting md 
that part of the jaw is contracted, not unlike that of the 
Glyptodon If this means anything it means thit 
rhinoceroses are evolved from a veritable edentate 
glyptodont, and it is thus a -pity the author did not 
enlighten<us how the full dentition and claws of a jaguar 
were also to be derived from such a type 

It would be mere waste of space to state how mar 
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suptals enter the scheme, but it may be mentioned that 
the loss of the primeval carapace of ordinary mammals 
is attributed (p 209) to a deficiency of carbonate of lime 
in the water and plants on which they subsisted It will 
also be a surprise to zoologists to learn (p 142) that the 
coloration of the Indian black buck is due to its having 
lost its armour on the ventral sooner than on the dorsal 
surface And equal wonderment will be experienced 
when they rend (p 300) that dolphins are near relatives 
of Plesiosaurs, and that the author doubts whether 
“there are any good reasons for supposing that 
Ichthyosaurs were not mammals ” ' 

In another chapter the author is led, from the study of 
monstrosities, to the conclusion that horses are more 
nearly allied to the Artiodactyla than they are to either 
rhinoceroses or tapirs' 

Many more similar instances might be quoted, but it 
will suffice to say that if the author be right, all zoologists 
arc hopelessly in the wrong in their views on mammali in 
affinity 

Among the redeeming features in the book will be 
found many interesting observations on the coloration 
of cats and hoises, ind the author appears to have made 
out a fairly good case for the derivation of the striping 
of the tiger from the spots of a leopard like type Many 
of the figures of animals, especially the skins of lcopaids, 
ire admirable examples of photognphy, and would be 
well worth reproduction in other works 

R LYUhkkLR 


OUR BOOR SHELF 

Li Cause DtlF hra GLuiah By I uigi dc Mm hi, 
Libero Docente di Mctcoiologia nella R Univeisita 
di Pavn (Pavia > ratelli h usi ) 

1 his work does not fulfil the expectations raised by 
its title It is a unzc cssiy of 220 large octavo 
pages, divided into thiee sections The first treats of 
the climatic conditions of 1 gl trial mv ision, and here 
the author agrees with 1 number of Gciman witters 
whom he quotes, m considering that a gltcitl epoch is 
due to a lowering of mein animal temperiture and a 
diminution of the annuil iange, accompanied by in 
increased rainfall in suminci rhe next section treats 
of the temperatuie of the air We find a large collection 
of cinptnr foimulc, taken foi the most part from (>erman 
authors, some of which are based on assumptions which 
appe ir to be far from s itisfactory, and which certainly 
cannot be verified in the exhaustive way which one would 
wish before applying them to find the temperature in the 
Glacial Age Among these there is one more impoitant 
th >n the others, in which /, the mean annu U temperature 
at any given locality, is cxpicssed in terms of no less 
thin fiptin physical quunities, such as the supposed 
temperature of an ideal sky, 1 the absolute radi tting power 
of tnis sky, the transmissive powers of the umosphere 
for iadi tiion from earth ind water, and for sun he it, and 
last, but not least import int, “a term of coriection which 
expresses the effect of the physical and meteorological 
condition of the loe ility and this term may, according 
to the authoi, oscillate between -6°C and +6 C 
The third section, entitled “The Cause of a Glacial 
Age,’* contains the authoi s deductions fiom this formula 


1 Not FcnslibypiithriHjilicinperuunofspace but (f II wine PouilUl 
brllith and Pnuter)th« tcmicraiurc of an id«*l vurftse of which the ndiat 
ins power uoqqivataHtothu f il e whol« auncwplMr. hi d ofull the cvlmthil 
Win Mutttlum lhu. lempcmunu tokoo o»«jua] lu -45 4 C for 
all parts of tbt glob* the pole* u well at tht aquator 
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He uses it to disprove the hypothesis that the Ice Age 
was due to a change in the obliquity, but he cannot 
apply it to discuss Croll’s theory, because it only takes 
account of the total annual heat received Hence he 
refers to previous writers for his criticism on Croll 
Similarly the geographical hypothesis is dismissed as 
insufficient so that the way is cleared for the author’s 
own hypothesis, vi/ that the Ice Age was caused by a 
general lowering of temperatuie which arose from a 
diminution of the atmospheric transparency, which can 
only be exphined (p 183) as the effect of a general 
diffusion into the atmosphere, over the whole surface of 
the earth, of a gas, vapour, or dust which absorbs, or 
reflects towards space, a part of the heat which comes 
from the sun “ liut since the glacial epoch also pre¬ 
supposes on extraordinary rainfall, among the many 
hypotheses which may be framed, one spontaneously 
piesents itself, viz that a great mass of aqueous vapour 
was launt lied ig unst and diffused into the atmosphere ” 
Owing to the toweling of temperature due to want of 
transparency, the vapour would fall as snow, and this 
piecipitation would go on until the mass of vapoui 
injected into the ltmospherc is entirely 01 in gieat part 
eliminated 

lhc author quotes an Italian writer, who suggests 
that the actum of volcanos in the age pteceding the Ice 
Ages iffoids a possible explanation of the (supposed) 
launching of these vast masses of aqueous vapoui into 
the atmosphere 

LutfacUn fur htstologucke bntcrsui hunger By Bernhard 

Rawiu Second edition (Jena Gustav Fischer, 

1895) 

Histoioucu methods have become so peifccted, 
mu roscopic appli inces so modified, ind staining reagents 
so numerous th it it is necessary to have good lefercnce 
books for use in laboratories Although thcie are a 
number of such works, amongst whuli we may mention 
I ee s * \ ide Mtcum, Sims Mood head s “ M inual, ’ and 
Fletchers edition of \on Kahlden s “Pmcticil Patho¬ 
logical Histology the appearance of a new edition of 
R iwitzs compendium will be welcomed by all who were 
familiar with the first edition, which was published six 
vears ago It resembles Von Kahlden s book in arrange 
nient but while this latter has lxtn compiled specially 
foi pathological investigations, Rawitz’s “ I eitfaden” 
is csscntiilly intended for the biologist and physiologist, 
and forms a suit ible supplement to its morbid counter 
part hen reviewing br Fletchei s translation of \on 
k ihlden s book some time back, w e regretted the omission 
of vanous matte is relating to section cutting, embedding 
and staining an omission which is excusable on the 
ground thit in a work on practieal pathological histology 
a sound knowledge of these subjects might be taken for 
granted Raw it/ gives excellent descnptions of all our 
recognised modem methods, and a careful account of 
paraffin embedding and paraffin tutting, which will 
prove useful to all who wish to become familiar with what 
is undoubtedly the best method for general histological 
purposes His directions for working with cellotdin are 
equally good, ind since this method is somewhat neglected 
m this country the beginner will find a number of hints 
which l)r I Ictchu might well have included m his trans 
lation 1 he complete ness with w hich the vanous methods 
of fixation, haidcnmg, and staining have been enumerated 
is admirable, and we gam the firm conviction that the 
author has only included what is sound, and in careful 
hands certain to give good and trustworthy results 
Chapter xi (part 1) contains some useful information on 
the art of drawing and “reconstiuctmg” microscopical 
objects I he 1 Leitfaden” may be recommended with¬ 
out hesitation to the histologist as a book of reference for 
use in the laboratory it will save time, and seldom cause 
disappointment A A K 
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LETTERS TO THE EDITOR 
ITho Editor do*: not hold kmttlf responsible for opemont 
pressed by ku correspondents Neither am Mo nndertaie 
to nttnm, or to eo r r tt ptnd with tkt writers of, rejected 
manuscripts tutondod for this or any othor port of NATURE 

The Umventty of London 
I AH Anxiotu to make it dear that what Sir John Lubbock 
has sprung upon us is a radical change in the procedure of Con 


The object can only be, it appears to me, to obtain a reversal 
of its policy As a political expedient it is, therefore, very similar 
to the action of those politicians who for analogous reasons 
would change the constitution of the House of Lords 
Sir John now defines what he calls hu> “ suggestion ” in the fol 
lowing words —‘‘That in voting on the newC barter, members 
of Convocation should do so ‘ as at a senatorial election,' 11 
by voting papers ” I call this a radical change in the procedure 
of Convocation 

I put aside the not immaterial |xnnt that as a Statutory Com 
mission is a delegation from Parliament, the result of its labours 
will not be embodied in a Charter, but will be virtually in effect 
an Act of Parliament when approved by that body 

Sir John has made the following statements about his “ sug 
gestion ' — 

(l) “ I am not asking that any privilege which they do not at 
present possess should Ik conferred upon my constituents, but 
■only supporting what is now their legal right This right 

1 know they highly value” (Naiurp, July 18, p 369) 

(3) *' It is the lav) at present” (Nature, August 8, 

The words which I have put in italics are definite ant 
and arc, of course, in flat opposition to my repeated statement 
that Sir John •> suggestion amounts to a fundamental and, indeed, 
revolutionary change of procedure Thu change consists in 
extending the mode of voting in a senatorial election to other 
matters Now the mode of voting at a senatorial election u. 
prescribed by the aist clause of the Charter, which is printed 
Nat ure for July a$ p 396 It embraces two very imports 
points hirsi the right of absent members to vote at all is n 
absolute but only permissive The words are “ Power to the 
Convocation, «/ iZ shall think fit, to enable absent members of 
the Convocation to vote on such nominations by voting 
papers ’ Secondly, this permissive right is strictly limited by 
the words “ but not so to tot* on any other matter ” 

It is upon this vital discrepancy between Sir John's statements 
quoted above and the provisions of the Charter that I think it is 
imperative that he should give some explanation This demand 
on my part he is pleased to call an “attack ” Well, however 
that may he, he at least owes it to himself to meet it 

I trust, however, that I have now made it clear, and even to 
Sir John, that his " suggestion ’ is not the law, but that, further, 
it involves the abrogation of a portion of the Charter I think 
as a member of Convocation that in making such a proposal 
without consulting that body he has exceeded his functions as 
our Parliamentary representative At any rate it must, I think, 
be admitted that he is making short work of the “ right" which 
his “ constituents highly value ” (Nai ure, August 8, p 340 ) 

I am unwilling to prolong a painful discussion But as Sir 
John is pledged to bnngforward nu “suggestion" in Parliament, 
which of course can incorporate it in the Bill, if it thinks propCT, 


it seems to me of extreme importance to dissipate his contention 
that it is already the “ law ” W T Thiseiton Dylr 
Kew, August 33 

The Nomenclature of Colour* 

Thf interesting article of Mr J H Pillsbury, published in 
your last number, recalls to me a passage in my autobiography, 
which, though it is already in print, will not be issued until after 
my death As bearing on the question Mr Pillsbury raises, 
this passage may, perhaps with advantage, be published in 
advance Hie phut suggested aims at no such scientific nicety 
of discrimination or naming at that he proposes, but is one 
which is applicable with the means at present in use It is, 
as will be perceived, based on the old theory respecting the 
primary colours; but whatever qualification has to be made in this, 
need not affect the method described The passage is as 
follows — 

“ I mention it here chiefly for the purpose of introducing an 
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accompanying thought respecting the nomenclature of colours 
The carrying on of such a scheme would be facilitated by some 
mode of specifying varieties of tints with definiteness; and my 
notion was that this might be done by naming them in a manner 
analogous to that in which the points of the compass are named 
The subdivisions coming in regular order when ‘ boxing the 
compass,’ as it is called, run thus —North, north by east, 
north north east, north cast by north, north east, north east by 
east, east north east, east by north, east Applying this method 
to colours, there would result a senes standing thus —Red, red 
by blue, red red blue, red blue by red, red blue (purple), red- 
blue by blue, blue red blue, blue by red, blue And in like 
manner would be distinguished the intermediate colours between 
blue and yellow and those between yellow and red Twenty 
four gradations of colour in the whole circle would thus have 
names, as is shown by a diagram I have preserved Where 
greater nicety was desirable, the sailor’s method of specifying a 
half point might be utilised—as red red blue, half blue, signify 
mg tne intermediate imt between red red blue and blue red by 
red Of course these names would be names of pure colours 
only —the primaries and their mixtures with one anuther, but 
the method might be cxjxinded by the use of numbers to each 
1, 3, 3, signifying projiortions of added neutral tint subduing 
the colour, so as to produce gradations of impunfy 
“ home such nomenclature would, I think, be of much service 
At present, by shopmen and ladies, the names of colours are 
used in a chaotic manner—vnolet, for instance, being spoken of 
by them as purple, and other names being grossly misapplied 
As matters stand there is really no mode of making known m 
words, with anything like exactness, a colour required , and 
hence many impediments to transactions and many errors In 
general life, too, people labour under an inability to convey true 
colour conceptions of things they are describing 7 he system 
indicated would enable them to do this, were they, in the course 
of education, practised m the distinguishing and naming of 
colours If by drawing, there should be discipline of the eye in 
matters of form, so there should be an accompanying discipline 
of the eyt in matters of colour ’ 

Were some authoritative body to publish cards representing 
these various gradations of colour, arranged os are the points 
of the compass, each division bearing itr-’- 1 - 


a shopkeeper or manufacturer, the tint he or she wanted Ot 
course to complete the method it would be needful that there 
should be a mode of indicating gradations of intensity, and if 
the numbers I, 3, 3, were appended to indicate the degrees of 
impurity by mixture with neutral tint, <r, b, 1, might be used to 
signify the intensity or degree of dilution of the colour 

Very possibly, or even probably, this idea has occurred to 
Olliers, for it is a very obvious one Hsrbpri Spencer 
1 he Mount, Westerham, July 23 

Clausius' Virial Theorem 

Thf above named theorem, which appeared in the Phil Mag 
for August 1870, much as it is now used in connection with tht 
kinetic theory of gives, leceived little, if any, attention m 
h nghnd for some time after its introduction Apparently the 
theorem was accepted without hesitation or discussion, and, as 
far as I can learn, neither on its first introduction or since has it 
received any adverse criticism, or, m fact, any criticism whattu 
ever My object in writing this letter is, in the first place, to 
direct attention to the arguments used by Clausius to establish 
his theorem, which appear to me to be unsound, and secondly, 
by applying a simple test cast, to show that the theorem itself is 
not true 

CUusuu first proves the following equation 

If for the moment, f ir the sake of simplicity, we divide both 
sides of the equation by we get 

and thil nufy be written 

- j‘ xelu + J'udx 
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fact that the rectangular area xu u equal to the algebraic 
of tht area* j'udx and J 'xdu It m obvious that for periodic 
motion the rectangle tu will vanish when a suitable value is 
given to t but so also will the areas J udx and J xdu So that 
when xu *« o we get, either 

J' udx m o uid 
Again 1 

pression ^/er vamshmgly small, by taking / very great it it 
obvious that if the ireos j udx ind - j xdu are not equal be 
fire multiplying them by the tsprtssions so ol>t lined are not 
so afterwirds Moreover tnd hnally, it should Ik olistrved 
that the expression hi J ufi dots not n/nsatt kimtu najj 

to represent which the expression should lie m j ufu The 

above considerations seem to me to entirely upset Clausius 
demonstration 

In the tenth edition of Maxwells “Ileat (p 3.13), lord 
Rayleigh his given an illustration of the manner ill whieh he 
supposes the virul to ait in opposition to kinetic energy, 
and we may lake his illustration as a simple test of the theorem 
Ile supp >ses two bodies each of mass m 11 revolve in 1 circuhr 
path with a constant velxity about their centre of gravity 
vs there is no pressure, the so » elleel \ trial equation takes 


path v 
llere, 
the form 

Xjm 3 V3K> 

In the above equation r the velocity, is tonstint, and K - mf 
If we t ikt p us the radius of the circle, then r = »p, and the 
equation becomes 

4i 3 2« = 1 x ipjim 

Hence 

4 -9l 

which equation does not uprt atI thi ot huaty/rtu of intufu^al 
font Lord Rayleigh < milted to notice thit 
3R - 3 mf ftm — xmf 

When, however, we throw overboard all ideas ef “viml, 
anti look upon the term j3Rr in the so called viri d cquati n 
ns simply representing work ind equal ti J/\, also an expies 
sion for work, then the equetion 

aj/wid - J/V + 4XRr 

is certainly true But there seems no possible aelvintage to Ik 
edit lined in splitting the right hand member into tw > equal 
terms, instead of writing the equation 

xy»/t 1 = , or Sim' — XRr 

in either of whuh f >rms—the first for preference —it is applicable 
to ideal gases 1 or natural permanent gases the equaliems 
become, either 

3 i 0 ms 9 = 3/\ or aifBwti 3 = 3Kr, 

1 \ 0 m 9 - X8Rr, 
as given in my letter (p 221) n 
rheeiry ’ 

London, W , August 14 


Incubation among the Egyptian* 

ARTirtilAl incubation like many another praidec supposed 
to be peculiar tu modern tivilisation, u but a revival from very 
ancient times Diodorus an author who wrote about forty years 
before the commencement of the Christian era, tells how the 
Egyptians of his time with their own hands, bring eggs to 
maturity, and how the young chickens thus producer! are not 
inferior in any way to those liatchcd by the usual means 
Ihe practice, probably with method* differing little from those 
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of ancient limes, survive* to the present day among the fellahs 
of bgypt In suitable jdaces ovens are erected, and the pro 
pneton, go round the neighbouring villages collecting eggs A 
sufficient number having been collected, tney are placed on mats 
strewed with bran, in a room about II feet square, with a flat 
roof Over this chtmher, which is about 4 feet high, there is 
another built about 9leet in height The roof, which n vaulted, 
has a small aperture in the centre to admit light during the 
warm weather below it another opening of larger dimensions 
communicates with the oven below In the told weather both 
are kept closed mil a lamp is kept burning within h ntrance 
is then obtained from the front of the lowtr chamber In the 
upper room fires are made m troughs along the sides, and the 
eggs are plued on the mats below in two lines, corresponding 
to and immtdi itcly IkIow the fires Die fires are lighted twite 
a day, the first time 11 die about midday, the so ond to 11st from 
about 3 p m to h p m The first batih < f eggs are left for 
about lulf a diy m the warmest situation afttr which they art 
moved to nuke room for others, until the whole number in hand 
heve had the benefit of the position fhis is repeated for six 
days bach egg is then examined by a strong light Ml eggs 
that at this slige irt cltir are rejected but those that arc 
cliudy or opujue ire restored to the oven for another four dvys 
Then they ere run ved to another chamber wht re there are no 
fires but the air is excluded Here they lie for five days, after 
which they ore plied st p irately, about one or tw > inches apart, 
and con timidly turns 1 This last stage generally takes six nr 
seven diys During this time a const int eximiintum is made 
by pitting ta h egg 11 the upper eyelid when a warmth greater 
than thit of the hum in skin is a favourable sign The duration 
of the process gent rally extends over twenty one days, hut 
thin sheikd iggs fun take only eighteen diys The avenge 
hcit required is S6' I- fxtessivt lint is prtjuditn! In 
Tgypt the I est time is from htbruiry 23 to April 24 

J Tyrriii Bsvm 


Mountain Sicknea* 

I IfAV1 just e me hack from a joumiy in the region of the 
Andes an lull king overthe numbers of NAlURt which ha 1 
accumulated during my discnct 1 came across the extract, 
which you make 111 y ur notes of Icbruary 21 from the Amt 
S' unttfi/ut >11 the subject of mountain sickness I cannot 
agree with M Kr ne ker s statement that lit.)ond three thousand 
metres mount tin sickness attacks all persons as s ion as they 
in lulgc 111 the least must ular effort, as I m ide the acquaintance 
of nuny pee pie m stly railway men, living and working at 
altitudes of frurteen >r fifteen thousand feet on the OnyaTmc 
and the Southern hulway of Peru whohul never experienced 
tot > At or m luntim sickness As far vs my own experience 
g is in three jMtrmys across the Andes and several mountain 
tscents including ne to the lop of the eratcr of the Misti, 19,300 
feet iliove sea level I hod only one attack of ton At, and 
that was at the end of a ride on an nl engine from sea 
level to fourteen th usand feet in nine hours But this was so 
complicated with sulficition by the oil fumes and scorching by 
the lieil of the furnttc while running through the fifty seven 
tunnels on the line, that I cannot say how much was mountain 
swknesH and h >w much was not \t uvy rite, I was perfectly 
well the next morning and rode over a pass nearly seventeen 
thousand feet high without the slightest inconvenience Vs 
regard, the danger of a prolonged sojourn my experience teaches 
me that it is almost entirely due to per, mat idiosyncrasy and 
unwise eating and drinking A healthy person whose lungs and 
heart are all right who does not over eat and is very moderate in 
the use of stimulants, will not suffer from mountain sickness after 
the first few hours and in many eases will not suffer at all if the 
ascent is sufficiently grot ual Of course very violent exertion 
produces distress I j reason of the deficiency of oxygen I do 
not think that ihcic need be any difficulty about tne officials 
of the proposed Jungfrau railway, if steady men, not of a full 
halMt of body are selected I never heard of any trouble from 
mountain sickness among tht Peruvian railway men units* they 
over stimulated and yet they are accustomed to go in a day 
from sea level 1115 764 feet on the Oroya line, and to 14,666 
feel on the S nithern kne, awl return to sea level on the follow 
mg dav I may add that I have mailt both these journeys 
myself without ths slightest inconvenience, and have been awe 
to walk and ride without any trouble at the end of them 

London, August 20 t.EORi K GriihtH 
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Thf reviewer of Osborn* ‘ J rom the Greeks to Darwin ’ 
{antia p 36a)says that Marshall qu lies the fact of Wallace’s 
being led • to the discovery of nitural selection a* he lay ill of 
intermittent fever at Termite, ami refers one to the abridged 
form of the 1 Life and Letters of Ch tries Darwin for this 
statement Having only the original edition in three volumes 
from the jear 1887 at my distmsnl wherein I cannot find it, I 
« >uld draw attention to my having published the fiict is far 
hick as 1870 (“Charles Darwin and Alfred Russel Wallace 
lhre erstin I’ublicationen liber die 1 ntstehung der Arten nelist 
einer Shi//1 litres T t liens und eincm \ 1 r/en hmss ihrcr Schriltcn 
hrlangen, 1 Ik sold 810 pp xxm ind 56, on page xim) 
I he remarks to Ik found there are 1 ised upon a letter of Mr 
Wallaces dated Noiemlier 22, 1869 ind now before me, a 
passage of which runs thus — 

“The (taper No 9 [ on the hw which has regulated the 
introdui ti in of new specie AMI 185$] should be read 
ilong with No 19 [ in the Icniknry of \ ineties to depart 
indefinitely from the ongn d tyjc IIS 1858! AMttn I 
wrote it I w is firntlj cmsinced f the dermtise origin of 
species but hid net irmed at an 1 In f the process When I 
wrote No 19 at Temate [in the yen 1858] 1 did not [km w] 
what were Mr Dirwins Mews r the nature of the work he 
wa« engaged in c\ it t gen rally tint it was on ‘ \ariatum 
I hit upon the wle 1 of Natural Selection (though I did not 
gue it tint namt) while shueung uneler the cold fit of ague, 
ind 1 w is ltd to it by Milthus views 11 |x jHilatian applied to 
animals Vs vxm as my ague fit was v 1 r I sat down, wrote out 
the irticle copied it tnd sent it ifi by the nest post to Mr 
Darwin It was printed without mv knowledge, and of course 
w tlh nit any corn etion of proofs I should, of course likt this 


fact t< 


led 


This I did 

milage 39 ind f fiipc' Dr Wallin will 
miking known the whole ol his highly interesting statement 
m At< tin « id 1 Of eouise I am not sure whether he 

did not tell or write the same to same one else, though I am 
nit awire thu it has I teen published 
Ordinary moitals dream nonsense in their fits of fever, i 
philosopher ol Dr W ill ice s standing conceives original ideas ' 

A B Mists 

Zoological Museum Dresden, Vugust 19 
Thf letter to Prof Newrton published in the abridged 
life o( Darwin was written in 1887 I had entirely for 
gotten that I had written on the siuie subject to Dr Meyer in 
1869, or that he had published iny thing in reference to it That 
letter probably cont lined my earliest si itement on thi subject 
ind it agrees substintiilly with my liter statements—A K 


A Problem m Therm odynvmca 
SlpviF ns taught us how, by using the heat of the gases eseap 
mg from a furnace to heat the gas and air before entering the 
furnace we could obtain temperatures limited only by the fire 
resisting quality of the materials of which the furnace is con 
structed Now it occurred to me whether on the same 

principle very low temperatures might not be reached My 
idea is this If compressed air u expanded to atmospheric 
pressure the gas does work in oven, ming the resistance of the 
atmosphere and is cooled to a corresp Hiding amount 

Suppose, for instance, the ga» is compressed to 1/100 of its 
volume, then 1 cubic metre would perform, in expanding against 
the atmospheric pressure of 1 lul per 1 square centimetre, or 
10,000 kilos jier square metre, an amount of work equal to 
10,000x0 99-^9900 kilgr metres, and absorb????units of heat 

Now, 1 cubic metre of air weighs 1 24 kil , and, having a 
specific heat of o 24, the temperature of the expanded air would 
be lower 78* than before expanding 
Now suppose A1* a tuhe of a material vmperviqps to heat - 
that is, a perfect non conductor—and b a tube made of a perfect 
conductor of heat, the tube A being closed at one end, and B 
having a small opening in the end 
Now, if a continuous supply of compressed air is kept up in 
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tube B, this air will come down m temperature and, passing 
along betwein A ind h cools the compressed nr before it 
expands 



I should la gl id if iny of your readers could give me the 
theoretical minimum of Uinptnilurc produced it e 

Lsscn Ruhr Germany L Bi ass 


A Remarkable Flight of Birds 

On September 30 1S94 ilioul 3 p m , I was iliserung the 
sun thr ugh an 8 inch telescope I noticed some dark Mgurcs 
of lards pnssing, like shal ws, lcross the sun I was using a 
daik glass and tht lur Is were consequently, only visible when 
seen lgainst the 1 right s lar iliu Inc silhouettes of the lards 
were very shindy ind ilcirly eut bveryfew seconds a bird 
wtuld emerge from the lirl ness pass slowly across the sun and 
disap|>cir on the Ulur sile I watched them for over ten 
minutes without any decrease in thur numbers The whoh 
number of birds niust have littn enormous, otherwise it would 
hive been imixissilile f r some of them to hive passed as 
frequently as they did I etween my telescope and the sun The 
bints were Hying m 1 southerly direction, and wen quite invisible 
to the naked eye Inis thin fore unable to determine their 
disttnee, 1ml should thinl they must have been two or three 
miles aw ly f r the tck.se >|k- was in focus lor the birds and sun 
it the same time I do not know what birds they were 
C umpiring the spread if tl eir wings w ith the solar disc, I should 
siy their wings suUcndcd in ingle of about two minutes The 
j lue from which I observed them was Sherc, a village between 
Guildford uul Hoiking I im told thit such a flight of birds 
has nit before been ru nded m this country, and have been 
urged tiiubhvh in icr nint m the ho|ie that other astronomers, 
who may Vm c seen 1 simil ir thing, may be led l > mention the fact 

Sliere, (-uildl r l K A Bbav 


lHI 1PSU1CH Ml FUNG Ol THF HRITJSH 
A S Sf XIA HON 

I N our last at tide we gave a general outline of the 
loc il an angemints for the Meeting The programme, 
is a whole, is now fauly complete A slight alteration 
his been mule with reference to tlie soirdcs , the first 
will lie given by the Ipswich Scientific Society and the 
Suffolk Institute of \rch eology jointly, and tht second 
by the Maym of Ipswich (Mr J It Bart lit,) lhe 

fitting up of the Sirtton Rooms is proceeding taptdly, 
and arrangements arc being made foi the darkening 
of those in which a 1 intern will be used In the case 
of Sections A and II, which meet in the same building, 
only the room illottcd to Section B will be fitted up with 
dark blinds and 1 lantern s< reen, and the Set tions will 
be asked to exchange rooms on diys when papers re 
quinng lantern illusti ition arc read m Section A The 
same arrangement will be made as to Sections II and 
K, which meet in the two rooms at the Masonic Hall 
tor the President’s iddttss in these Sections, the I yctum 
Theatre, which is a shott distance off, will be placed at 
the disposal of the Sectional Committees, as the Masonic 
Hall rooms maybe hinlly large enough to contain all 
those who would probably wish to be present on these 
particular occasions I or a similar reason, Section G, 
which meets in the ( o operative Hail, will be askt d to 
allow the President's addresses in Sections A and B to 
be delivered there A spacious room adjoining the mam 
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street, and within two minutes' walk of the reception 
room, will be set apart for a ladies club room 

The excursions will be of a more varied character than 
usuil On the Saturday afternoon the geologists will 
visit the well known crag district, including Ortord, Sud 
bourne, and Chillesford This will give an opportunity 
for the examination m the field of many of the deposits 
to which the previous days discussions have been devoted 
On the same afternoon, there will be a dredging excursion 
down the Orwell, whilst other parties will go to Bury 
St Edmunds (on the invitation of the Mayor), to Hel 
mingham Hall, and to Southwold (where also the Mayor 
and a Local Committee will act as hosts) On the Thurs 
day afternoon after the meeting, there will be another dredg 
ing expedition, and also an excursion to Colchester (on the 
invitation of the Mayor), to the Hint Napping Works at 
Brandon, and to the Broads, on which occasion the party 
will be entertained en route by the Mayor of Yarmouth 
The geologists on this day wifi go to the Norfolk coast to 
examine the Glacial and Pliocene deposits in the neigh 
bourhOod of Cromer, where arrangements will be made 
so that those, who wish may stay the night Other 
short afternoon excursions will be made near Ipswich 
whenever time allows 

The programme of work in the Sections is rapidly 
filling up In Section A, the President, Prof W M 
Hicks, will take as the subject for his address “ The 
I luid Theories of Ether ind Matter On the t nday a 
joint sitting will be held with Section B, when Prof A 
Schuster will open a discussion, in which Lord Rayleigh 
and Mr Crookes are expected to take part, on the 
evidence to be gathered as to the simple or compound 
character of a gas from the constitution of its spectrum 
On the same occasion, Captain W de W Abney and Mr 
C H Bothamley will lead papers on orthochromatic 
photography There will also be important discussions 
in Section A, oh the question of a new practic tl unit 
of heat, introduced by a paper from Mr E II Griffiths, 
and on the objective charicter of combination tones, 
opened by Prof Kucker Other papers to be retd in the 
Section will be on the teaching of geometrical diaw 
ing in schools, by Prof O Hennu, on the electrification 
and disclectnfication of gases, by Lord Kelvin and 
Messrs Maclean and Galt, on vertical (earth air) 
electrical currents, by Prof Kucker, on the events that 
go on within molecules, by Ur Johnstone Stoney, on 
the velocity of light m a t uetied gas through which a 
current is passing, by Messis Edser and Starling, on 
a dynamical top, by Mr G 1 Walker, and on Boltzmann s 
minimum theorem, and the question of reversibility in 
the kinetic theory of gases, by Mr E P Culverwcll 

In Section B, the President, Prof R Meldola, will deal 
in his address with the relations of physiology and 
chemistry The Monday will be devoted chiefly to 
papers dealing with the relation of chemistry to ogn 
culture, which are already anticipated locally with 
considerable interest, on account of the large stake 
the district has in agriculture Prof Wanngton will 
be amongst those to read papers on the question 
The Tuesday will be given up to papers on organic 
chemistry 

In Section C, tbe address of the President, Mr 
Whitaker, will be devoted to the subterranean geology of 
the Eastern Counties^ as exhibited in various deep borings 
and wells Mr Whitaker will also have a paper on the 
latest results in the boring for cool, now being made at 
Stutton The other papers on local questions will 
probably deal mainly with newer Tertiary geology, 
Ipswich being a capital centre for the study of our 
Pliocene and Pleistocene deposits Besides the local 
papers, communications have been promised from cer 
tain of the foreign visitors, on the correlation of our 
British Tertiary deposits with tbeir continental equiva 
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lents A paper by M Gustave Dollfus, of Pans, on the 
extent of the Tertiary seas of Western Europe, will 
give his views of the physiography of the south and east 
of England in Pliocene times, and is likely to lead to 
some discussion Glaciation, as was to be expected at 
Ipswich, will occupy a good deal of time Prof 
Sollas will exhibit the “ pitch glaciers,” by which 
he has produced m the laboratory many of the 
obscurer phenomena of glaciation Mr Robert White 
communicates a paper on the glaciation of tropical 
South America 

Of the miscellaneous communications likdy to be 
brought forward, we can only mention a few Mr Joseph 
Francis, the engineer to the New River Company, will 
have one on tbe method adopted to ascertain the direc¬ 
tion of the dip in the Paleozoic rocks met with in the 
deep borings at Ware and Cheshunt It maybe observed 
that while there is no difficulty in obtaining the amount 
of the dip, when a solid tore is brought up, it has always 
been a difficult problem how to obtain the for more im 
porUnt data as to its direction Papers are also expected 
from Prof Nicholson and Mr Marr, on the phylogeny of 
the graptohtes from Messrs Garwood and Marr, on 
zonal divisions of the Carboniferous system from Mr 
1 V Holmes on the ancient physiography of South 
Essex from Messrs Reid and Ridley, on the Arctic 
and P il colithic deposits at Hoxne Others, on American 
paleontology hive been promised by Profs Claypole 
and Marsh 

Section D meets this year under the presidency of 
Prof W A Heidman.and, for the first time in the history 
of the Association, it will be a section of zoology alone 
Botany now forms a separate section, and although physi 
ology is nominally attached to Section D for this meeting, 
it will in fact be unrepresented The work of Section D 
will be largely devoted to questions of marine fisheries 
and marine zoology On the t nday of the meeting, Prof 
McIntosh will open a discussion on fishery questions, ind 
an interesting debate is expected Prof Haddon will 
read a paper on the Royal Dublin Society s Fishery 
Survey Dr Bishford Dean, of New York, will give 1 
paper on appai atus for catching oyster spat and its failure 
in practice, and will also exhibit an interesting collection 
of eggs and lari 1 , Prof Herdman will give an exhibi 
tion of lantern slides illustrative of fishery problems, and 
will explain the method of zoning of shores, AlC , and, 
in conjunction with Prof Boyce, will give a paper on 
oysters and typhoid Other papers will be read by Prof 
Mia.ll on pupation in insects by Prof Ritter of New 
York on budding in Tunicata by Prof Lloyd Morgan, 
on expenments on instinct in young birds by Dr H O 
Forbes, on the Antarctic continent, and on seals and by 
Dr Otto Maas of Munich Prof Gilson, of Louvain. 
Prof Howes Mr Moore, Mr Hoyle, Dr Hurst, ana 
others on various subjects 

The following is the provisional programme for Section 
G -Thursday, 12—Address by the President, Prof 
Vernon Harcourt light railways in agricultural districts, 
by Major General Webber, congelation of soil for found 
ation purposes, by M Gobert, Bentley coal borings (a 
local work), by R C Rapier Friday, 13 —The growth 
of the port of Harwich, by W Birt, notes on improve 
ment of Maas in connection with Hook of Holland route, 
by the President Snowdon tram road, by Sir Douglas 
Fox , notes on autumn floods of 1894, by W H Symons , 
river weirs and flood prevention, by F G M Stoney 
Saturday, 14—Dredging operations at Mersey Bair, 
by A G 1 yster, carbonic anhydride refrigerating 
machinery, by E Heslteth, deodorising sewage by 
Herzite process at Ipswich, by J Napier—Monday, 10, 
will be devoted to electrical papers, among which will be 
the foliowring —Induction telegraphy, notes on further 
advance, by W H Preece, glow lamps, by W H Preece. 
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modem application* of electricity to traction, by P 
Dawson, the chloride battery, by W H Earle , exten 
non and development of the telephone in agricultural 
districts, by Mmor General Webber, telephony, by A R 
Bennett, the field telegraph in Chitral campaign, by P 
V Luke , a new portable photometer, by W H Preece 
and A P Trotter Tuesday, 17 —Interim report of 
committee on standardising modem dour milling 
machinery, by F W Turner , piper making machinery, 
by Mr Mason, printing without use of movable types, 
by J Southward , incandescent gas lamps, by C Coolce , 
B A Standard small screws, by R B Compton , uniform 
fee tor of safety in steam boilers, by J Key 
The provisional programme for Section H is as follows - 
Thursday, September 12 Address by Prof Flinders 
Petne , skulls of the aborigines of Jamaica, by Sir W II 
Flower , skulls of the Neolithic mvaders of Fgypt, by 
Dr J G Carson, Andamanese, by Moms Fortman , 
Neolithic mvaders of Egypt, by Prof Flinders Petne 
Friday, September 13 —Worked flints from South Africa, 
by H W Seton Karr flint and metal working in Egypt, 
by Prof Flinders Petne , flints found at Thebes, by Gen 
Pitt Rivers , plateau flints of North Kent, by B Ham son , 


A SOUVENIR OF “ CHALLENGER WORK 

A MEDAL has been prepared as a souvenir of the 
scientific work connected with the Challenger ex 
pedition The medal which is in bronze, is three indies 
m diameter, and was modelled by Mr Bimie Rhind, 
sculptor, from designs by Mr William S Black, both of 
Edinburgh It was cast in Pans, and is being presented 
by Dr John Murray to the naval officers of the expedt 
tion, the contributors of memoirs to the report on the 
scientific results of the expedition, and to members of 
the civilian scientific staff, as a souvenir of Challenger 
work 

The accompanying illustrations have been reproduced 
from two photographs of the casts forwarded to us by 
Mr Black, and show the two sides of the medal On 
the front of the medal, the head of Athena with owl 
occupies the centre, and is placed on the globe, which 
in turn is surrounded by a border of water indicating 
the voyage of the expedition around the world Out of 
the water rises Neptune, with tndent and a trawl dis 
closing the treasures of the deep sea The decoiation 
of the border is completed with a dolphin and two mer 



graving tools from terrace gravels of the rhames valleyj 
by H Stopes, Paleolithic projectiles, by the same j* 
megaliths of Tripoli, by Swainson Cooper , kitchen mid 
den at Hastings (report), by W J Lewis Abbott 1 
Saturday, September 14 —North west tribes of Canada 
(report), by Prof E B Iylor, Samoyedes of the Arctic 
tundras, by A Montefiore, language illustrating pnmi 
tive warfare, by Rev Hartwell Jones , ethnographical 
survey (report), by E Sidney Hartland , deviations of 
children (report), by Dr Warner Monday, September 16 
-'-Cannibalism, by Captain Hmde , folk lore of Ipswich, 
by Miss Layard, ethnographical conclusions, by G 
Laurence Gomme, general conclusions, by Edward 
Clodd , folk lore illustrated, by Prof Haddon , religious 
origin of dances, by Mrs Grove Tuesday, September 17 
—On interference with the civilisation of other races, by 
Lord Stanmore, Prof Douglas, Prof Haddon, and Dr R 
N Oust, and letters of the fete R L Stevenson, southern 
Arabians, by Theodore Bent, the Eskimo, byF Linkfeter 
and J A Fowler Wednesday, September 18—Lake 
village of Glastonbury (report), by Dr R Munro , pre 
histone Greek idols, by Arthur Evans , Neolithic station 
of Butmir, by Dr R. Mu 


w 
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upportini, 

M S Challenge*, 1872-1876 ’ 

The back of the medal bears the crest of the ChalUngir 
a mailed warrior throwing down the gauntlet to Neptune, 
whose tndent appears above the waves this central 
figure is surrounded by a scroll bearing the words, 
“Report on the Scientific Results of the Challenger Ex 
pedition, 1886-1895 The name of the recipient of 
each medal is engraved around the edge 
It is hardly necessary to say that the medal has been 
very much appreciated, and appears to have been received 
with special satisfaction by foreign contnbutors to the 
Challenger Report, who regard it as a pleasing recognition 
of their assistance in the great work which has now been 
completed 


DR FRIEDRICH IV G SPORER 

I N a recent number of NATURE we unfortunately had 
to record the loss of an astronomer, Dr Fnednch 
Tietjen, who devoted himself to computation or, we 
should say, to that branch of astronomy which deals with. 
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the methods of calculation, and with the reduction of the 
obsi rv itions themselves 

It is our lot today to sty a few words about 
tnothei hard woiher in astronomical science, whose 
end his followed too soon after that of Dr 1 letjcn 
I his devoted student of istronomy has been in energetic 
obscrvtr in the sunt degree that Dr Tictjcn was an 
udent computer We refer to Dr Tnednch Wilhelm 
(.mt i\ Sporer the former < hief assistant of the Astro 
Physic il Obscnitoiy at Potsdam, and who died on 
July 7 last 

Dr Spoierwas boin in Hcrlm on October 23 1822, ind 
ifter spending some time it the Friedrich Wilhelms Gym 
nasmm he entered the University of Berlin, miking 
mitheiuitics ind astronomy his chief studies On 
Deicmbei 14, 1843 hi gained his doctors degree, the 
subject of his thesis being the comet of 1723 In the 
following yeirs he worked under Enckes duection it the 
Berlin Obsenatoiy md in 1846 after hiving made his 
Stilts tx im went as 1 teacher of mathematics and 
natural science to the («ymn isium at Bromberg In 1847 
he proceeded to 1‘rendau ind two years later to Anclam, 
it which 1 itter pi ice he t night for twenty five years, and 
Iicctoh eventually 110 rcctm 

It was during his leisuie houn there that Dr Sporer 
was able to turn his ittcntion to astronomical obsen 
it ions, his instrumental equipment being of a ven inferior 
Wind Notw ithst inding this hindi ance, lie w as able how 
eier by gieit diligence and pcisevcranie to mike useful 
observations with legald to the statistics of the solir 
spots which hive made lus name known to every workei 
of solar physics 1 hrough the attention of Prof Schell 
bach who wis the leather of the then Crown Prime 
Fncdruh Wilhelm aftnwirds Kaiser frieduch, Dr 
Spoicr w is equipped with 1 good 5 inch telescope with 
which he continued to m ike his sol ir obscrv itions b> 
the known method of projection His Anclam obscrv 
ations appeared from tune to tune in nuim rous armies 
contubutid to the A turn mu htn Nachm.hu n and ilso 
intwolirgci papers which cunt out in the >eus 1874 
tnd 1876 in the Publi tlion n dir Agronomist hen instil 
schnft The chief viluc of these pieces of work lies in 
the careful di termination of the elements of rotitionof 
the sun ind ilso in th« more u curate st ttlement of the 
then empinc illy known liw of Lining ton nimely the 
dccicase in the velocity of rotition of the sunspots 
according to mere ise of solar 1 ititude 

In thi year 1868, aciompinicd by Prof Tictjcn and 
Dr Fngelmann Dr Spoil 1 took put in the astionomu il 
expedition to observe the totil eclipse of the sun visible 
m thi Tast Indies Six ye irs later (1874) he received 
the ippointmint as obsener at the Potsdam Astio 
Physical Obscrv ilory, ind in the same >eai continued 
lus solar ohst nations fiom tin top of the tower of the 
Militar) Oiphm Asylum until the completion of the 
obscrvatoi} 

Thcie Dr Sporer with untiring energy and with thi 
same irdoui tnat he displvytd in \ndun did agieat 
imount of work m collet ting data on the subject of sun 
spots I hi public itions ot the Astro Physic il Obsen 
atory (yeais 1879 1S94) contin four valuable papers by 
him giving 1 nch qu intity of iccurate obscrv uions that 
will icmam a clissicil work for the study of the proper 
motion of the sol ir spots 

In 1882 Dr Sporer bei une chief assistant, and this 
position he held until October 1894, when he ictiied for 
1 well earned lest 

Trom Dr Spoiu sobservations of solar spots the most 
important deductions thit have been made may be 
summed up as follows 

(1) Htat the period of rotation of the apparent surface 
of the sun about the axis, is not the sum 6 for every 
part 

(2) rhat the velocity of the spots is greater nearer the 
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equator than further away from it, and that this v clocity 
can be approximately represented by a formula 

(3) I hat the van ition in latitude is periodical, and that 
there are two series of spots We learn thus that the true 
sun spot cycle is one extending over twelve to fourteen 
years, and th it mother begins in high latitudes before 
the former has ceased 

(4) His obscrv itions of the quantity of spotted area 
between the years i8j6 1880, show a length of period 
of eleven years this being the time between two consecu 
tivc mtxima 

The maximum is icached when the mean latitude of 
the spots is ibout 16 north and south A retreit then 
lakes place from ibout 30° to 16 0 that is. 14° in four years, 
and a further rctre it from 16 0 to 8 , th it is, 8 in eight 
yens or, in other words we get a change of latitude of 
oier 3 1 >e ir to begin with, and one of 4° a year to end 
with 

Such results as tin se which have here only been briefly 
summinsed ire of fundamental nnpoitanee^and form 
\ iluabic d ita foi those atte mpting to investigate the con 
ditmns of ilgiosphtiu circulation at the surface of our 
sun Since theobseivations h ivc been made consecutively 
by such 1 diligent observer and extend ovci 1 consider 
able pcuod of tunc they are stuctly of a uniform nature, 
and in consequence they are comparable tnltr se 

Happy in nis woik, and endowed with a strong con 
stitution Di Sporei was free from the atlmgs of old age 
up to his last d 15 It was when on a journey to visit his 
children that he was suddenly sewed with p ir clysis of the 
he irt without ever having had any previous sign of illness, 
md du d quietly and without pain 

Ills 1 vss not only iffecls the astronomical world but 
his large circle of friends ill of whom will mourn 
deeply such a sudden and unexpected bereavement 

W J S L 


NOTFb 

C vssll ikahii 1 tivity hi* hem disj layc 1 at the Plynuulh 
labors! ry f (he Marine Bivlvgicil \ssociati n during the 
I resent summer ailgeneril sntisfarUin has been experienced 
by the mtuiahsts wh hive visited the station f >r the purpose of 
research 1 r gr s his 1 en made with the series of dre Iging 
penti ms in tl e utly ig grounds of the neighbourhood The 
unsettle 1 weather if the past two m inths has bten a somewhat 
unfaviunblc cml ti n in these expeditions, but it is exp-cted 
that these jptrau ns may be earned on regularly and with 
increase! suites lunng the autumn months The fill ving 
naturalists hue t cj el tables at Iht liboral ry dunng the 
summer I r f Wtl I n h R S Mr (. 1 Bidder Mr W 
t arstang Mr T II kiches Dr Ubrecht Bethe Mr W J 
Btaum nt Mr ( il hrist, and others 

Aw vi 1 WAKkt 1 earthquake disturbance was felt at 7ermitl 
on Wednesday \cgusL21 Many houses were severely shaken 

Aw vs the deaths of eminent scientific men al road, we 
nitice the name f T)r 1* Hvppt Seyler professor of physio 
I v c ' 1 chemistry m Sirassburg University, and also that of Dr 
b M»v pr fessor f otology in Heidelberg University 

Wk regret to record the death of Dr J S Bnstowe, 1* R S , 
whose w >rk on the Theory ind Practice of Medicine is 
recognised is a classic while his other contributions to scientific 
literature give him a high place among medical worthies Dr 
Bristowe had filed the offices of President of the Medical 
Society, of the l ath logical Society, and of the Neurological 
Society He was elected into the Royal Society in June 
1881 
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The Assistant Clerk to the (reological Society, Mr I E 
Brown, died suddenly on Sunday, August 4 The Society loses 
in him an invaluable official, who a is ever rigid in the exact 
performance of all his duties, and combined with strict business¬ 
like habits a courtesy and patience whieh endeared him to his 
colleagues and to the Fellows generally 

The eleventh Congress of Americanists will be held in the 
City of Mexico, on October 15-30 The meeting has for its 
principal object the progress oi ethnographical, linguistic, and 
historical studies of the two Americas, especially with reference 
to the period prior to the discovery of the New World Among 
the matters which will be discussed at the forthcoming gather 
ing are the following —The relitions existing between different 
American peoples before the disc ivery, maps of the Atlantic 
and Pacific Oceans m the sixteenth century, medical nitural 
history of the Ancient Mexie ins , public instruction in Mexico 
in early times, and from the conquest of Mexico to the middle of 
the sixteenth century mines and met dlurgy before the conquest 
of Mexico , interpretation « f the xymliohc dances of the Arctics 
different forms of arrows and their use among the natives of 
Central America , recent researches with regard to the first 
appearance of mm in Amend relationships between the 
Esquimaux and other native nets of North Amcnra, pre 
histone man in Mexico, the stone ctnings in Central America , 
the pottery of Nicaragua and Cost 1 Rica, the chronological 
i lassification of the monuments if Mexico and Central America 
tht human inhabit nits of caves and grottos Indian hieroglyphics 
names of animals m the native languages of Central Amenca 
the decipherment and comparison of the hieroglyphics of 
ancient races of Mexu o the use of hieroglyphic writing since 
the conquest of Mexico, and the importance of its study in 
connection with the Mexie in and Mayan longuiges The 
President of the Congress is Sr J Biruida, and the Secretary 
Sr T S Santos, to whom all memoirs and other communications 
should be addressed at the Bibholhcquc Nilionale, Mixico 

Dukini the litter jiart of last week the area of high 
barometric pressure that hi 1 prevailed over the greater part of 
the British Islands gave way to smell disturbances, which either 
approached from the Atlantic < r were formed immediately over 
this counlrj, causing severe thunderstorms over I ngland and j 
Ireland, while lightning was also visible in Scotland In the 
storm of Thursday night (22nd inst ) the lightning was 
extremely brilliant in I ondon, the flashes during port of the 
time being almost continuous Considerable quantities of rain 
fell in many localities, and in some of the F nghsh districts much 
damage was done by hail 

Thk problem solved by IMison s kmctoacope has been sue 
cessfully attacked along a different line by MM A and I 
I umicre Ihe film which in the kinetoscope takes the impres 
sions of moving objects is passed before the eye with a con 
tinuous motion, and it is only illuminated for about a 7000th of 
a second at the instant at which each successive picture is folly 
in view Hence the total illumination is exceedingly feeble 
A very bright object is necessary, the eye has to be brought 
close to the moving film, and the number of impressions per 
second must be at least thirty in order to give continuity 
MM Lumiere’s “ kmematograph, ’ which is not subject to these 
disadvantages, is described in the Aevut GlnltfUe de 1 Swims 
The principal features of this instrument are a mechanism 
whereby the film is at rest during illumination, and an arrange 
ment for projecting the images upon a screen, so as to be visible 
to a large meeting Under these circumstances, fifteen images 
per second are all that is necessary The film is at rest for 
two thirds of the time of passage of wch image During the 
remaining third the film is grasped and pulled forward as far as 
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the next image by a set of teeth attached to a frame whose 
motion is governed by a cam worked by a revolving handle 
The same apparatus also serves as a camera for taking the 
photographs, and for printing transparencies from the negative 
film For this purjx se two films art passed over the rollers, 
the negative and the film to be printed on, and exposure is 
made for a very short timi as each negative image is placed in 
the field An exhibition was given on July xi, at the offices of 
the Arttn GAnaalt As Sarnies at which the evolutions of 
cuirassiers, a house on fire, a factory street scenes, and a dinner 
party were shown on the screen, and were much admired 

A number of observations referring to a shower of dust 111 
connection with snow in Indiana and Kentuckj, arc brought 
together and discussed in the Monthly Wiathir Artuw The 
dust does not apptir 11 have been the nuclti of snowflakes, but 
was intermingled in the nr with the snow ind fell during an 
interval Ixtween two snow storms An examination of numerous 
samples showed that the dust was made up largely of silt, mixed 
with organic matter A number of frcshwAter ilgo. were dis 
linguished, though they appear to hue lx.cn dead and dried for 
some time rherc wcie also gruiqix of diatoms, fongi, annual 
oral plint hairs fibres of grasses, shreds of woody tissue of some 
shrub or tree, and muiy other objects in the samples examined 
1 virythtng indicated lint the material came from the bottom of 
some dried up lake, pmd or marsh, or some mcr bottom To 
off ml mformati in upon tht Ixlitf that this hue material is very 
\ duabic as a fertiliser in ex mimation of the dust was made 
from that point of view rhe an tlyscs showed that the maten il 
■s no lietlcr fertiliser than any other good surlice soil 1 he duel 
was tlmosl ldcntictl with the so called lcx.es fornution 
which civets very extensive areas in Illinois, Induna 
Nebraska, and other adjoining States, its depth in simc 
places amounting t > a hundred feet or more 1 his is interest 
ing, because there is a 1 ng standing controversy as t> the 
origin of the loess formation of the North west Certain 
portions of the lues fornution of Asuan, known to be wind 
depeisits, and there is very strong presumptive evidence, now 
borne out by the examination of the samples of dust that much 
of the loess of the Western States is also a wind deposit 
Special interest is thus attached t > the dust st >rm referred to, 1 n 
account of the bearing >f the observati ms on the question if 
the fornution of agricultural soils, and esjx.ei illy the loess which 
is the lightest ind finest of all This light se il is e isily raised 
and carried by the siring winds of the western pluns of 
America , instances have 01 currcd in whu h six ini hes of surface 
soil have been 11 iwn iw <y from freshly cultiv Med fields in the 
course of a single wind storm Prof Cleveland Alilx is of thv 
opimon that the dust ciught between the two layers of snow in 
Indiana, probably did net differ nuteiially from that which is 
dally present in the atmosphere of that region but its presence 
on the top of a layer cf snow rrmlcrcl it eisy to gither llic 
dust fall without cont munition with the noil already existing 
So this dust formatu n, ir loess, when it has onee settled upon 
the ordinary soils, becomes a new ingiedient in llicircmnixisition, 
and is therefore well woith further study 

\ usei ux bulletin, on the pasteurisation of milk and cream 
for direct consumption has been issued from the Agricultural 
I xpenment Station >1 the University of Wisconsin It is 
drawn up by I>r II I Russell, the bacteriologist attached t> 
the station, and contains much interesting matter There can be 
no doubt whatever that the pasteurisation of milk is a most im 
portant hygienic measure destroying as it dies ui average of 
about 99 7 ^ier cent of the nuctotfcs present 111 milk amongst 
which a si the diphtheiiu and typhoid microbes, as well as those 
organisms associated with gastric and intestinal disturbances so 
common in young infants during tht summer It is churned 



420 


NATURE 


[August 29, 1895 


that the introduction of pasteuAed milk among the poor people 
of New Vork through the philanthropic effort* of Mr Nathan 
Straus ha* done much to reduce the infant mortality m that city 
during the hot tummer month* The practical tide of the 
quisti in haa not been lott light of by Dr Russell, and the 
result* of hi* experiments on the efficient production and 
distribution of pasteurised milk on a commercial scale are care 
fully brought together The subject is one of great importance, 
hith fire m a hygienic as well as commercial point of view, 
and wl may surely hope that before long our dairy authorities 
will take the matter up and that we shall follow, though tardily, 
the ixample already set us by our neighbour* in t ranee and 
Germany, when pasteurised milk may be purcha*ed across the 
counter 

Thf volume of " British Rainfall ” for 1894 compiled by 
Mr G J Symons and Mr H Sowerby Wallis, from observe 
■lions made at more than thne thousand station* m the British 
Isle* ha* just been published As in previous years, the volume 
contain* -uncles upon various branches of rainfall work and 
upon rainfalls of exceptional interest 

Dr Th Wols has contnlmted to the VerhautUungen der 
Gtstllt haft fur hrdkundc u Berlin (Bd xxn Nos 4 and 5 
1895 pp 346 265, pi 111 ) a detailed sketch of the Galapagos 
Islands, describing their geology, in some detail with shorter 
accounts of the botany and zoology He denies that there are 
any grounds fir Dr Baurs theory that the islands were once 
connected with the mainland of South America 

We have on our table the Jttttmxl of the Royal Agricultural 
and C mmtrcial Society of British Guiana containing two 
papers of keientihc interest lit ‘Cane Cultivation in the 
Straits Settlements ly Mr h Campen, and "A Journey to 
the Summit of Roratma by Mr J J Quelch , also th e Journal 
of the Institute of Jamaica which, though mostly taken up with 
matters of historical interest c ntains several notes on 1 x-al 
natural history topics, and a note on the diacovery of alongtnal 
Indian remains in the I urt K jyal Mountains already desenlied 
in these c ilumns by Mr J I 1 Duerden (p 173) 

The report of the Royal Prussian Meteorological Institute for 
the year 1894 draws attention t) two points the completion of 
the arrangements for magnetic observations at the Iotsdam 
Observatory and the conclusion of a number of ball xin ascents 
wade during the ytar The results of these ascents will be made 
the subject of a special investigation , one of the ball ions sent 
up with registering instruments only reached an altitude of oser 
sixty thousand feet The report show* that many important 
publications have been issued loth officially, and in sariou* 
penodudls by members of the staff some of these papers have 
■been nc need in our columns The laboratory experiments earned 
on by the Institute are of a high order and have attracted the 
attention of scientific men in various countries 

Till- K yal Horticultural Society s Journal for August has in 
it several important paper* There 1* a report of the I nmula 
Conftn.net. held a short time luck with the idea of increasing 
and imposing the culture of the vanous species of Pnmula by 
procunng new plants from remote regions | by practising tht 
most successful methods of culture and by producing hybrids 
A paper on the botanical wirk lone on the genus Primula since 
the last conference m 1886 was contributed by Mr J G 
Baker, f R b , and this is printed with one on the culture and 
classification of Pnmulas, by Mr H Selfe Leonard and another 
no the Auricula, by Mb J Diuglas Among the other papers 
in the Journal, we notice a long and very valuable description 
«f the plant# and garden* of the Canary Isles, by Dr Moms, 
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C M G , and a paper pn the culture of roses under glass, by 
Mr F Cant 

Dr k Sai 1 er ha* supplemented his recent memoir, “ Berner 
kungen Uber du. raumliche Verteilung und morphologucheti 
Eigentumbchkeiten dtr Vulkane Guatemala* " (Zeit dent gtoi 
Cer , Bd xlv 1893), by a farther account of the topography of 
some of the less known volcano* (Pttermaun's Mitth Bd 
xli No 5 1895 pp 105-109, pi vm ) In spite of the fact 
that the volcanos of Guatemala Have been repeatedly examined 
during the last half century, and described in Dollfits afe 
Montserrat's classical w irk, many of them were almost unknown 
Dr Sapper now describes the volcanos of Acatenango, 3950 m , 
which consists of five craters in line, San Pedro, 3050m , on which 
no trace of recent vi Iconic action remains, for the mountain is 
wooded to the summit, tnd the crater haa been destroyed , and a 
group of western volcanos He was anxious to explore the 
previously unknown I ocandon, which if proved to be volcanic 
would fill up a gaj in the chain He wa* unable to ascend the 
mountain but saw sufficient to render it almost certain that 
Lacandon is a volcano of the first order 

The Madras Government Museum is, to judge from the 
Administrali in Ktport for the year 1894 95, a very progressive 
institution Mr hdgor Thurston, the superintendent, appears 
to be sparing no efforts to make the museum more valuable for 
educational purpose* and for reference ir connection with 
natural history ec n imic, and other subjects, and also more 
attractive to the erdmary sight seer The increase in the 
number of visitors tv the museum during the year—from 311,113 
to 368 *82—shows that his effort* are appreciated We notice 
with interest that an entirely new departure was made, during 
the year covered ly the report by the commencement of a 
detailed anthrop 1 gical survej 1 f the races, castes, and tribes 
which inhabit Southern India The Madras Gvveroment 
express in the repvrt their satisfaction that the survey has been 
set on foot Mi Thurston has already collected sufficient 
evidence tv make it clear that his investigation will prove of 
great interest and value 

When Mr Alfred Darnell s 1 Text Book of the Principles of 
Physics (Macmillan) appeared eleven years ago, it was at onee 
hailed as an original work, and a decided acquisition to the 
literature f physics The third edition which is now before 
us maintains the ch irac tens ties of the original issue At the 
time when the work wis designed it wa* possible fw a medical 
student to obtain the degre of Dootor of Medicine without any 
adequate kmwltdge vf physics * That arrangement, Mr 
Darnell then wr te is self evidently opposed to common 
sense and to the exigencies of physiological study and of medical 
]iractice such an an vmaly cannot, it may lx. anticipated endure 
much longer Before many years are over it will be umvenally 
acknowledged in practice, as it already is in theory, that know 
ledge of natural philosophy 1* an essential part of the mental 
equipment of the me Itcal student and of the properly trained 
medical man It is satisfactory to be able to record that Mr 
Darnell t prognostication was fulfilled in 1891, when the new 
regulations of the ( tneral Medical Council came into force, and 
it is also gratifying t > know that medicine is every day becoming 
more truly scientific m its methods and objects Mr Darnell s 
work 1* by no means only suited for a medical class room, it is 
alike use fill to all students of science The leading principles of 
physical science are set forth in the pages of the book in 
language the precision and accuracy of which make the volume 
welcome to all who study physics. 

We have received from the Deutsche Seewarte the first sup 
piement to the principal catalogue of its valuable library, which 
now contains some seventeen thousand work* relating to meteoro 
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logical and kindred sciences, and include* die important cnllcc 
tson of the late Prof H Dove It i* arranged under subject*, 
with the titles under each entered according to author* or 
institutions, while an alphabetical index at the end fecihtates 
the reference to the subject catalogue Opinions differ as to the 
beat method of publishing such a work, the strictly a'phabetical 
arrangement, such as followed by Prof O llellnuum in his 
excellent Repertonnm der Deutsthen Meteerohgu, or the Royal 
Society s catalogue of scientific papers possesses great ad van 
tajgw, and obviates the necessity of indexing one book under 
several sections but as the Seewarte originally adopted another 
method, it has perhaps done well to keep to the same plan, and 
has rendered good service to science by its careful preparation 
and timely publication of the catalogue The first part was issued 
hi the year 1890 


Bay, Marne (1870-88) It will fie sufficient to give here the 
final remit arrived at by combining the results at San Francisco 
and Pulpit Harbour The period deduced is 431 ± 4 days, and 
the value of the half range tide it 15 ± a mm. , while the dates 
at which the critical phases of tin tide occurred are — 


San Francisco Pulpit Harbour 



Dr Bakhuyzen s value of the half range is 8 a mm , a result 
that does not differ greatly from the mean here given, IJ mm , 
or from either of the two results 17 4 mm and ra 5 mm , on 
which this value rest* 

Reduced to the latitude of Berlin, we have another com 
panson lietween the investigations of the American and Dutch 
astronomers and the results are still burly satisfactory, as shown 
below — 


Thk additions to the Zoological Society’s Gardens during 
the past week include a Rhesus Monkey (Matatus rhesus, S ) 
from India, presented by Mr Hugh H Collis, a Macaque 
Monkey (\f% a us tyaomolgus, <$) from India, presented by Mr 
F Laundy a Vervet Monkey (Cercoptiheim lalamht, 9 ) from 
South Africa presented by Mrs Edward Webb, two Brown 
Capuchins (Lthus fatutllus ) from Guiana, presented by Major 
W S D Liardet two Black cared Marmosets (Rafale 
tenia!lata) fr m South east Brazil, presented by Mrs II V 
1 nend, a buncate {Suneata trtradaityla) from South Africa, 
presented ly Mr J Lewis a Purple capped Lory (Lorm\ 
domtcelh) from Moluccas, presented by Mr T Bailey, two 
Tirantula Spider, (Mygale, sp inc ) from Trinidad, presented 
by Mr J H n lley six Grey Parrots (Psttttuus ertthanv) from 
West Africa dej isited , a Collare 1 fruit Bat (Cywmyctcns 
toUarts), a \ pecha Kail (Aramtdei ypccaha), bred in the 
Gardens 


OUR ASTRONOMICAL COLUMN 
KEAII»ARAME OS SwitTH GOME 1 —The Edinburgh 
Ctnular h > 44 publishes a telegram from Kiel announcing that 
Comet Swift was seen by Mr F 1 Barnard, at the I Itk Observ 
atory on the 20th and 21st inst The comet is described as faint, 
and its position and daily motion are given as follows — 


Local Mean Timo R A 

h m h m ■ 

189S Vugusl ai, 11 23 7 O JO II 4 

Daily Motion + 2 48 


The Lai iti dr Variai ion This —One of the most interest 
mg outcomes of the recognition of the variability of the earth s 
axis of rotation has been the search for the tide, corresponding 
to the latitude vunati in The separation of the axis of rotation 
from the axu> of figure must cause at any point on the earth s 
surface successive divergences of the sea level, from that which 
would exist if the figure of the earth remained a fixed ellipamd 
of revolution Thu consideration naturally led to the inquiry 
whether a small oscillation in the mean sea level could be actually 
detected having the same period ns the displacement of the 
pole The eaihest results published were those obtained by 
Dr Bakhuyzen (Astr Nach No 3261), who used the tidal 
observations for the years 1855 to 189a, registered on a mareo 
graph at the Helder, and these results showed a satisfactory 
agreement with those deduced from astronomical observations 
In the meantime Mr A S Christie has been at work on the 


records made at the United States Coast Survey mareograph 
stations, and his results embodied in a paper read before the 
Philosophical Society of Washington are now before us The 
paper u divided into two sections, the first of which u devoted 
to the derivation of the formula: necessary for the elimination of 
the effects of other tides, and the second contains the results of 
the application of these formula » 

The observations employed are obtained from two senes, made 
at stations in the vicinity of San 1 ranasco, namely, at Fort 
Point (1856-70) and Sausahto (1877 91) Mr Christie has 
also used a amtlar senes made at Pulpit Harbour, Penobscot 

NO. 1348, VOL. 52] 


/ultcm Dale of Maximum Latitude of Berlin 
Bakhuyzen, from astronimical observations 2405141 Julian 
„ from discussion of Helder tides 201 

Christie., from San hrancisco tides 153 ± 16 

It seems possible therefore, that this difficult question of thfe 
motion of the earth s pole may be attacked by two quite separate 
processes 


I The Solar Parai ia\ vrom Mars Obsrrvai ions —With 
the view of making a new and trustworthy determination of the 
solar parallax, a scheme wxs suggested in 1892 by the authorities 
of the Washington Observatrry for the observation of the differ¬ 
ence of declination at the time of meridian passage between 
Mars and a number of seleUed stars Tht horizontal equatorial 
jiarallax of Mart reached m that year a maximum of 23 4, a 
sufficiently favourable condition though the small altitude of 
the planet in the northern observatories was likely to introduce 
considerable uncertainty in the amount of refraction Among 
the observatories that replud to the invitation of Washington to 
take part in this scheme are those of Gotha and the Cape of Good 
I lope The result of the combination of the two sets of observations 
has recently been published by Dr Paul Harrer, and are of especial 
interest, since Gotha lies nearly on the northern limit of the 
region in which observations of Mars could be made with 
sufficient accuracy 

It was a part of the original suggestion—t > which some ex 
ceptirn was taken at the time—that in addition to the methi d 
of fixing the declination 1 f the centre of Mars by the employ 
ment of a pair of wires separated by about 16 to cut off equal 
segments from the northern and southern limbs of the disc a 
reflecting pnsm should be mounted outside the eyepiece, and 
that half the obscrvati ns sh >uld be made with, and naif with 
out the use of this additi aial apparatus The result of the pre 
caution is shown in the following figures in the case of the two 
observers who took part in the series 

Dr Hamer Dr Robrbach 


Mars stars 
Mars 


10253*0039 -0383*0129 

0270*0091 -0523*0262 


These figures imply that Dr Harrer placed the star* too 1< w 
and the planet too high with reference to the threads, Dr 
Kohrboch, m both coses too high 
The observations were c intinued from Tune 22 to September 
23, and when combined in three groups, formed on the assurap 
lion that the error of the ephemens is constant throughout each 
group, the resulting values of the solar parallax are— 


Group I w=8 &o*o 081 

II 0(8890*0089 

„ III >8828*0065 

. -cd into one w=8 799*0 044 

The complete combination of the whole senes formed into 
20 normal places, and in which the possible variation of the 
error of the ephemens is also sought, gives * =8 800±0 039, 
and the value of d% is expressed in tbe form 


df=~ l M7+Q aMf 

A ' 

where t and a are reckoned from August 7 000, and the unit for 
/ is 50 days 
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THE SUN'S PLACE IN NATURE ‘ 

X 

Thf New Ct-AssrucAiiON of the Stars 
T NOW pat* to the new classification of stars which has been 
A suggested liy the totality of the tacts which I have so tar 
brought before you 

Although the first observations of stellar spectra were made by 
hraunhofcr, we owe to Kuthcrfurd the first attempt at classtfa 
cation In December 1863 he wrote as fellows * 

“ The star spectra present such varieties that it is difficult to 
point out any mode of classification for the present 1 divide 
them into three groups I irst, those having many lines and 
bands and most nearly resembling the Sun, vir Capella, 
0 Oeminorum, a Ononis, Aldeharan, y Leoms, Areturus, and 
0 Pegasi These are all reddidi or golden stars The second 
group, of which Sinus is the type, presents spectra wholly un 
like that of the Sun, and are white stars 1 he third group, 
comprising a Virgin is, Rigel, Ac , are also white stars, but 
show no lines , perhaps they contain no mineral substance, or 
art incandescent without flrnit 

“It is not my intention to hazard any conjecture based upon 
the foregoing observations, this is more properly the province 


stars he along one line of temperature, the highest temperature 
being at one end, and the lowest at the other Such, at all events, 
is Vogel s view Now we have to conclude that nebuLc are 
stars to be, and that some apparent stars are really nebulae, 
and I think I hive shown you sufficient justification for the idea 
tint the undisturbed nehule arc of relatively low temperature, 
hence we hive bodies getting hotter as well as bodies getting 
cooler, and both must be provided for 

In 1873 Dr Vogel brought out a new and much more detailed 
classification considerably extending the number of groupings 
employed by Kutlierfurd and Secchi This classification is based 
on the assumption thvt all stars began by being very hot, and 
that the various changes observed m the spectra are due to 
cooling, 1 and the presence of bright lines is considered as a 
matter of setundary importance only, and gives rise to sub 
groupings only 

I)r Schemer his quite recently accepted this statement He 
appeals to his new observations of the spectrum of mignesium as 
a “ direct proof of the correctness of the physical interpretation 
of \ ogel s spectral classes, according to which Class II is 
developed by cooling from I , and III by 1 further process of 
cooling from II {Autonomy andAitro Physics, 1894, p 571 > 

Pechille was the first to object to Vogel s classification, mainly 



along the daring attempt to prod om any of 
the constituent elements of tht si us " 

Thu clossificelion was fell >wed up by Sccchi, who practically 
adi pted Rutherfurd s three groups, changing, however the word 
group to tjpe and adding a fourth On tins point Dr Could 
in his memoir * of Rutherford writes as follows 
“I c inn >t forbear calling attention to the classification, 
essentially the same, sulncqucntly publuhed by Secchi without 
reference to this or to any of the other labours of Rutherfurd, 
and which u generilly cited under becchta name (bee 
“ Schemer, p 358, and “ Translation,’ pp 335 336 ) 

In these and other subsequent classifications—and of course 
classify our stars if we ue to speak about the 11 
intelligence, and to understand the relations of one bod 


of Lecture* to Working Men 


1894 (Continued from p ige jj 
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on the ground thit Sccchi’s typi s 3 and 4 had been improperly 
In-ought together " Now the views I have brought before you cut 
at the root of such a classification as this 

It is perhaps worth while in passing to point out that in the 
course of lectures 1 gave here in 1886 I stated, taking the then 
classification as a basis' — 

“ On the nebular hypothesis, supposing that we 

started with ordinary cometary materials, then, on the be 
ginning of a central condensation which in time is to become a 
star, as Rant and I^tplace suggested, such central condensation 
should then give us a star of the fourth class As the energy of 
condensation increased and the temperature got higher, the 
spectra would change through the third and second classes, till 
ultimately, vhen thi temperature war highest , the first class 
spectrum would lx reached On tht, cUukentng dawn of the 
temperature of the now formed star, the spectra of the second, 
third, and fourth classes would then be reproduced, but, of 
course, now in the direct order ” 

* 1 Selon la ihicn# il fiudra que tfit ou turd toutes les 4<otlrs dc la ere 

"S p re. 
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We now know that this classifies!) in will not do, since all 
reference to bright lines u omitted and every one now agree* 
that they mutt take the first place, ind this is one of the great 
teachings of the view* I have been bringing forward for the last 

T^e*idea which one arrive* at hy a discussion of all the 
spectroscopic facts is that we begin with a condition in which 
meteorites in swarms and stream* are very far apart, and we get 
from the eolhston* of these i spectrum which gives os bright 
flutings and line*, in other wonls the spectrum of the nebula:, 
when they get a little more dense, we get the bright line stars , 
and as they get still more dense, we find the star with a mixture 
of bright ana dark fluting* 1 hen we get still more conderua 
tion and dark lines, and then the highest temperature of all, 
after whnh la-gins a descent on ihe ilher side, till at last we enil 
in cool, dark I iodic s like the earth uid moon 

This seems to be the classification which i* necessitated by the 
consideration of all the facts, and it is, moreover, one which 
seems to give us possibilities of in explination of the phenomena 
of new stars and variable stars, and many other things with mt 
going into the region of the unknown and impossible 

It also lands us in the so called temperature curve along which 
1 ventured to pi u.c the various < 1 isses of nebulae and stars some 
time ago f irn glad to say that so far no valid objection has 
been made to it 

It will lx. notictd that m the classifu atmn I have suggested 
I use the word “ group, ’ first ctnpl iyed by Rutherford , it is one 
which ought never to have liecn changed 

With regard to this subject. Prof Keeler, one of our most irn 
portant authmttes in this nutter, agrees that a classification 
which dcjxnds on this temperature curve certainly has ail 
vantages over other systems He wntes 1 — 

“ Prof I ockycr s system of stellar classification provides for 
forth an iscmding mil a descending branch of the temperature 
curve, an 1 in this rc*|iect it ceifamly has advantages over other 
systems which ilum to hive a rutimal basis 
I am also more glad than I can say that Prof 1'ickermg, who 
has now given many years, with the aid of appliances lxyond 
all preculent to the study of these questions, has amved at 
conclusions strikingly similar to my own 

In the hrst place he mcludts the nebula, as well os the stars 
in his system , but it is right th U I should add that he does not 
e imnut himself to any statements relating to the relative tem 
peralure of the different croups, alth mgh he distinctly accepts 
the idea of evolution, or what he terms an order of growth 
lit writes ( 4t/i onomy and 4slro PAyoti, 1893, p 73a) 

" In general, it may be stated thit, with a few exceptions, ill 
the stars may be arringed in a sequence, beginning with the 
planetary nthule, pissing through the bright line stare to the 
Orion stirs, thence to the first type stare, and liy insensible 
changes to the second and third type stirs The evidence that 
the same plan governs the construction of all parts of the visible 
universe is thus conclusive ” 

Prof Pickering s results may be shown in tabular form, but 
first it will be well to show the general difference* between the 
more recent classifications — 


Nebula. 

Bright line stars 
Mixed fluting stars 
Dark line stars (ascending) 
Brood hydrogen stare 
Solar stars 

Carbon alisorption stars 


Not clas Not clasu 


In his classification, Prof Pickering begins with the earliest 
stages, taking the planetary nebula and such nebule as that of 
Onon , he then comes to the bright hne start, and then to such 
stan as those of Onon, and ultimately places the Sun, as I also 
do, after the spectrum of such a star as Smus. There are prac 
tically two departures in his classification from that given by 
myself One it that what I call the bright and dark fluting 
group of stars, represented by several of the red, and brightest, 


stare in the heavens, he makes cooler than the Sun And the 
class of stars which 1 group together and coll Group VI , m which 
we get mainly the absor|rtmn of carbon in the atmosphere, he 
omits altogether, jxissihly f >r a very wise reason, as they are 
certainly the most difli nit stars to tackle , but you set the diver 
gcnces m his classification from mine are small as compared with 
those between Dr Vogel and myself, and he, I repeat, like my 
self, attributes the v in ition 1 1 an “ order oft growth ” 

This premtsed, the differences of sequence between Prof 
Pickering and myself in ly lx. shown as follows — 



V 

II 


Prof Pickenng, in the Draper Catalogue, combines like stars 
under the different letters of the alphabet The distribution of 
these letters in relation to my Groups is as follows — 




Ncbule 

Bright line stars 
Mixed fluting st irs 
Dark line stars (ascending) 
Broad hydrogen *tats 

C ubon alisorption stars 


I II I K (?) 
A 

) li K L 


It will lx. seen thit certain gr mps are represented by more 
than one letter but xt is t lx. noted that here ogam Prof 
Plikenng and myself hue irnsed at very nearly similar results, 
for generally i differ nl letter with him repri sents a sub group 
with me lhis will lx gathered from the subjoined table 
Table showing the suldivlsl ms of (croups III and V 


With regard to Frof lickermg, then, I have chiefly to justify 
the place I have given (> the stare of my ( roup II which I place 
after the n« Iml c and bright line stars, and he ol ices after the Sun 
I fiuicy that one of the reisons which has led Prof Pickering 
to thu conclusion is t» be found in the assumption that strong 
indications of calcium ind iron can only mark one stage of 
growth, while I think it is certain they must mark two 

We know they m irk thi present stage of the Sun’s history, 
and taking meteorites as we find them, a relatively low tempera 
ture would provide us with more calcium and iron vapours to 
act at abaortxre round each one than anything else 
Now we have strong indications of calcium and iron absorp 
tton in such stars as a llerenlis aa well as in the Sun, but the 
general appearance of the spectra of these stare is so different 
that both Secchi and \ ogtl have classified them apart, and so 
indeed does Prof Pickenng 

But Ihe reason that I classified these stare also m different 
groups, and one on the nsing and the other on the descending 
arm of the temperature curve, was that in those like « Herculls 
we have enormous vanabilify as well as bright bnes ami fluting* 
indicative of sparse swarms, while in those ukc the Sun the pro 
duction of such phenomena is almost unthinkable The specs) 
variability of stars of my Group II (Secchi’s type III) imIK 
production t>( bright lines it maximum is now freely acknow 
(edged On this point Prof Pickering remarks 1 - 

‘‘Long period variables in general are of the third type, and 
have the hydrogen lines bright when near their maxima, as 
stated above. Thu property has led to the discovery of more 


1 Aitmtmy aad Utn Pkyttci, 1I94 p So 
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than twenty objects of thu class, and no exception has been 
f und of a star having this spectrum whose light does not really 
vary Of the variables of long period which have been du 
<■ ivered visually, the hydrogen fines have been photographed as 
bright in forty one the greater portion of the others being too 
hunt or loo red to be studied with our present means ” 

As said before, ;t seems lmposable to imagine how our Sun, 
as it proceeds along its “ order of growth,” should change into a 
body with such characteristics as these But on this point we 
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1894 p 485) “ The coincidence- 

■e beautifully by inspection at 



(Astrono my and Attn Physics, ll 
of hues is shown more , 

photographs than by any process of measurement ,r 
Thus a comparison of the spectra of a Cygm and of the Sun 
which Dr Vogt! classes together, shows at once the dissim i larity 
pointed out above without any measurement whatever I am 
glad, however, to find that Dr Schemer now regards the identi 
Gcation as “ worthless,” because it is such dif fe re n ces as these 
which have compelled me to reject Dr Vogel’s classification 
Dr Schemer then goes on — 

‘ The magnesium line at K 4481 is the strongest 
m the entire spectrum The other strong lines 
coincide for the most part with the fainter solar 
line* The presence of numerous iron lines can be 
scarcely doubted, but here again we have the 
cmrboi k peculiar phenomenon that the fainter, instead of 
the stronger, fines occur We may conclude from 
all these facts that very different tt nditions as to 
temperature must prevail m a Cygm from those in 
' ’ la (Schemers “Astronomical 


Flo a#.—Showing il 


must smooth down all differences between stellar 
clissihcattona, must consist of the study of single 
fines in the spectra of different stars md I am 
rejc iced to find that the Potsdam < bsersers are at 
length beginning to take this matter up Dr 
Schemer one of the Potsdam assistants has as seen 
above called attention to the behaviour of the line 
4481 uf magnesium, and agrees that the variations 
n other | in the fine observed are due to differences of temperature, and 
that therefore it may be used as a stellar thermometer 1 
Associated with this change m the order of evolution, Prof I But f r this work an acquaintance with the literature of the 
Picketing classes the chief stars in Orion, such as Ucllatnx subject is desiral le Had Dr Schemer been acquainted with it, 
characterised by spectra cunt-umng hydrogen and a few other I am certain he w uld have done me the honour to quote, or 

dark lines of unknown origin, as early forms On this point I 1 at all events to refer to, a communication I made to the Royal 

may also quote the following from Prof Campbell (Astronomy Society (16 years ago 1), pointing out that the fine in question 

amt 4strv Physics 1894 p 475) — was visible only at high temperatures, and that such werk would 

help us m the study of “ the atmospheres or the hottest stars ’ * 
In the same connection, m the * Chemistry of the bun, pub- 
| Irthed in 1887 I gave the diagrams here repi xluced indicating 
'ie lines, visible at various temperatures in the laboratory, and in 


v Physics 1894 p 47J) 

‘ In conclusion I think we can say, from the foregoing 
observations that the spectra of the Wolf Uayet stars are not 
deaely related to any other kn >wn type They appear t > have 
several points in com mi n with the nebular mil On in type 
spectra, but the last two appear to be much more closely re 
lated to each other than to the Wolf Rayet spec! ra It is therefore 
difficult to place these stars between the nebula; and Orion stars 
They certainly di not come after the Orion stars and one d ies 
fust like to place them before the nebula? We can prohably say 
that the bright lines are chn movphene, owing their t ngin 11 
vmy extensive and highly heated atmospheres but showing very 
little relation in constitution and physical condition, 11 that of 
our own Sun For the present at least, this type 
of spectrum must be considered as distinct fron 
every other known type, just as the nebular spectrum 
is distinct and like the nebular spectrum containing 
lines whose origin cannot now lie assigned 

Although Dr Vogel and others apparently still 
hold in the main to the classification which assumes 
that all stars were created hot, and that nebuU 
have nothing to do with them that, m short, every 
star began m the highest stage of temperature, so 
that the whole history of every star in the heavens 
has been a process of cooling, there are signs of 
wavering here and there Some of the definitions 
are being “edited” and re edited to fit the facts 
which the photographic record is pounng in upon 
us I may take, as an instance, the following state 
ment made by Dr Schemer with reference to 
a Cygm, which 


the different classifications of stars, 
and indicated I trust judicially that the one suggested by the 
mcteontic hyp ithesis is so far holding its own, Inow pass on 
to some recent work which was undertaken to test it liy a 
limited photographic survey In the first instance I had used 
the eye observations of others, a study of spectra entirely 
photographic, it was hoped would enable an independent 


h is classified by Dr Vogel 

nly show that the spectrum of 


“These 

a Cygm, in _„_ 

has no resemblance with that of the sun WUle it 
il posable to identify most af the lues with solar lines in 
respect to their position, yet the total lack of agreement as to 
intensity of the lues makes many of these identifications 
worthless ” 

The “figures” referred to are micrometer measures of a photo 
graph My experience in these matters is that it is a pure waste 
of time to measure a photograph until it has been compared with 
others to which it is important to refer it, enlarged up to the 
some scale. In this 1 think I carry Prof Keeler with me 

NQ. 1348, VOL 52] 



utm of tbs lines of magnesium arranged in order of 
^Ibe haw marked a hc 4 » in thedugnunehave 


estimate to be formed as to the validity 
hypothesis 

The conclusions I came to in the first instance were ne- r 

based cm observations made by others, for the reason that my 
own work up to that time had been chiefly directed to the Sun 
So soon, however as my Solar work tendered it necessary to 
determine the S in’s true peace among the stars in regard to its 
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temperature and physical conditions arrangement* were made 
to photograph the spectra of Man and nebube, in order to te*t 
the view, employing a quite new bans of fact* , this new bans of 
the inquiry consuls of 443 photographs of 171 of the brighter 

Having thu new and accurate basis of induction) the objects 
were to determine whether the hypothesis founded on eve ob 
servetions is also demanded by the photographs, and in the 
affirmative case to discover and apply new tests of its validity, or 
otherwise 

The results as yet obtained are not sufficient to permit a dis 
cussion of all points bearing upon the new classification, but 
most of the crucial ones are certainly covered by the photograph* 
already obtained 

The main instrument employed in the work has been a 6 inch 
refracting telescope, with an object glass made and corrected for 
G by the Brothers Henry Thu was at first used m conjunction 


the proper angle to the target telescope When photographing 
the spectrum of a star therefore, the star u first brought to the 
centre of the field of the large telescope, and the proper devia 
tion u then given by reading off on the declination circle This 
method has Seen found to work quite satisfactorily 

With thu combination the exposure required for a first magni 
tude star u about twenty minutes The method of mounting 
the pnsm ts shown m Vie 41 

Vor the fainter stars the 6 inch pnsm of 7j* has burn adapted 
to a Dallmtyer rectilinear lens of 6 inches aperture and 48 inches 
focal length At times prisms of 74' have been used on a 
to inch equatorial 

Since the spectrum of a point of light such as a star is a lme 
so fine that the spectral lines would not be measurable, it u 
necessary to give it breadth This is done by adjusting the 
prism so that the spectrum lies along a meridian if R A and 
altering the rate of the cl ick 

J Norman Lcxnybr 

( 7» hi ttttitHHtd ) 



to object glass 


with a pnsm of 7i* of dense glass by Hilger The object glass 
and pnsm are fixed at the end of a wooden tube, which u at 
tached to the side of the 10-mch equatorial, at such an angle that 
the spectrum of a star folia on the middle of the photographic 
plate when its image u at the centre of the field of the larger w 
strument The camera u arranged to take plates of the ordinary 
commercial sue, 44 x 34 inches. The spectra obtained with 
thu instrument are o 6 inch long from F to K An excellent 
photograph of the spectrum of a first magnitude star can be ob 
tamed with an exposure of five minutes Afterwards a 6 inch 
pnsm, with a refracting angle of 43*, obtained from the Brothers 
Henry, was used with the Henry 6 Inch object glass The spectra 
obtained with the latter are two inches long from F to K, and 
tne definition u evqqjaite In tome photogra ph s *!* calcium 
line at H u very clearly separated from the Use of hydrogen, 
which oecupsea very nearly the same position. It u unnecesrary 
to swing the back of the camera in order to get a perfect focus 
from F to K. The deviation of the pnsm U so great that it 
would be very inconvenient to incline the tube which supports it at 
NO. 1348, VOL. 5*] 


THE IRON AND STEEL 1N% 1ITUTE 
'T'Ht annual summer meeting of the Iron and Steel Institute 
was held 111 Birmingham last week, commencing Tuesday, 

I the *xh mst , and extending over Friday, (he ijrdmst Sir 
i David Dale the 1 resident t x>k the chair at the sittings for the 
rending of papers and 1 may be said here that the meeting was 
remarkably successful it 1 ugnout, being one of the pleasantest 
and mist instructive gatherings that has been held f r a long 
time past both Mr tin ugh the Secretary if the Institute and 
the local committee are t > \ e congratulated on the excellence of 
their amngements 

There were twelve papers down for reading and discussu 11, of 
which the foil iwing is s list — 

On the Direct luddhng of Iron, by L Bonehill (Mar 
chicane su 1 int Belgium) 

On the 1 reduction cf Iron ly a New Process, ty R A. 
Had field member if L juncil (Shi (held) 

On the Thermo Chemistry of the Bessemer I rocess, ’ by 
Prof W N Hartley 1 R S (Dublin) 

‘ On the Hnr lenine of Steel, by II M Howe (Boston, 
USA) 

On the Mineral hesmrees of South Staffe rdshire, ’ bjr 
H W Hughes (Dudley) 

“On the Inn Industry cf South Staffe rdshire by D JonfS, 
Secretary of the S ith Staffordshire Ir nmasters Association 
(Shifnnl) 

On the Iren Industry o£ the South cf Russu by George 
ksmensky (St Petersf mg) 

On C Kilini Curves and Tests of Cast Iron, by W j. 
keep (Detroit U S \ ) 

‘ On the Analysis of Ferro Chromium by L H Sander 
(Wigan) 

‘ On Small Cast Inc its by R Smith Cusson (Birmingham) 

“On Tests of Cast Ir n by T D West (Sharpsville, 1 enn 
sylvan la) 

“ On Nickel Steel, 1 y H A Wiggin (Birmingham) 

The papers of Mr West and Mr Keep were taken aa read, 
all the others being read and discussed 

On the members assembling 00 Iucsdsy morning in the 
Council House of Birmingham Corporation, they were welcomed 
by the Mayor, and by the members of the local reception 


Thefi; _ 

industry of South Staffordshire This was ah interesting o 
tnbution, but mainly historical in Its character It dealt witn 
the rise and progress of the iron industry of the district from its 
earliest days, aim, in treating of more modem times, pointed out 
how the production of wrought iron had decreased as steel had 
taken its place, although a good deal of puddled iron is still 
produced in the district The paper of Mr Hughes on the 
mineral resources of South Staffordshire, was very much of the 
same character, and gave, m a convenient form, many facts 
relating to the subject 

M BonehiU’s paper on the direct puddling of iron was next 
read Thia process appears to be a revival of, and doubtlesa 
an improvement os, a method of puddling which was proposed, 
and to a limited extent earned out, in the earlier years of the 
century, but which never obtained any great hold in the iron 
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industry It consists, briefly, in running molten iron from the 
bl ist fumaee into a reservoir, and from thence letting it flow 
int 1 the puddling furnare, the Utter being of larger description 
than is generally used It is obvious that with this placets, at 
eonqiared to the culinary method of feeding the puddling furnace 
iwth cold pig theit is a sating of fuel, inasmuch as the melal 
does not require melting, on the other hand the difficulty of 
Letting a uniform |>r< duct, owing to the inability to mis. tanous 
I mils of pig has t > lie otercome Apparently the luthi r ha* 
been sue 1 u>sful in the latter respect, although how he has at 
complishcd his end was not statea in the piper , the tests given, 
liowevtr indicate th it i superior quality of lion is produt ed 
Mr Kainensls) s paper on the iron industries of South Russia 
was, like the two hrst contribution*, of an historical nature In 
this case, howeser, there was less of ancitnt history in the 
memoir, ami necessanly so as the production of iron in Russia, 
is an industry of importance, is of essentially modern gii wlh 
It is tiue that iron making has been earned on in Russi t for 1 
1 mg time [last, liut it ts only within the last year or two that any 
gre it stneles htvi been nude Now, however there are several 
works in o]ieralim, and it apjiears likely that more will f illow , 
so Russia may in her turn put m a claim for a shire ef the 
eipemng markets of the w arid Tills is a fact that ltntish steel 
makers may ptrhaps link in not iltogether with satisfaction 
liut it is mtMtalilL Only by increased exertion can Bntish 
inanufieturers muntain their position in the markets of the 
world but there is one pnnl hiweeer, worthy 1 f ettenti m 
If Russi 1 is ah ut In stirt unity stetl works lirge quantities ef 

I ilant and lneehinery will lejeepured It is propeiscit that the 
nstitute shill next year hold its summer meeting in Russia 
the suggestion is 1 Ixild one but is worthy of consider it ion for 
it u only by jxislung aim ad that vtcel makers 1 an hope to keep 
d reast of the times 1 he elays are past whin the manufacture 
11I iron and steel was almost entirely centnd in 1 ngland Now 
there are works all iverthewirll under intelligent tad m untifie 
management It is unices ntble to exjxct that eve in lug 
land will enlinue ten rigintli ill new mil uihublc prnesses, 
and it is well therefore tint 1 nglish annulit turers should go 
abroad to reip the tilvaultgcs of foreign research and prietuc , 
just ts foreign iimmtl returns have in times i«st and ue still, 
reaping the a tv image of I nglish experience and study 

The reading and discussim if the above four pqiers i n 
Ktituted the business of the first sitting The aftemo n • f tint 
day—Tuisdty, the 201 h insf was devoted to visits to works 
One parly prixcetled to the Staffordshire Steel and IngH Inn 
Com|riiiy s est ililislmu nt it IliUton, where the opciati ns of 
rolling sections and plates were witnessed A large quantity of 
basic steel is produced at these works , and the meth xl of deal 
ing with the liasic slag, whull is largely used fir agricultural 
purposes, was msptcted with ml crest by the memlxrs \n ither 

liarly visited fhi I leetne C instr iction ( lmpinys works at 
Wolverhampton whilst again others distributed themselves 
umongsl varu us works in Bmnuighain 

On assembling agun 1 n Wi Inisday morning the first paper 
taken was that e nlribulcil by Prof Harley on the (himio 
chemistry of the Bessemer |rx:css This was an exceedingly 
interest mg paiier, which those engaged in subjects of this 
nitnrc w >uli| J 1 well to lead in full in the Trauma turns of the 
Institute 1 he ruth >r c imtucntvd by saying that the flame 
issuing from the mouth of a Bessemer converter wis first mvex 
tigatea by Sir Henrv kosioc in 1863 (see Manchester 1 itcrary 
and Philosophii il Siuet) s Jt codings, vol 111 p 57, ana 
Philosophical Aln^i me, vol xxxiv p 437), by I eilegg (see 
Sitziiugibetuhtt Aatirl Uilmiedet lrVi\3riiuhaJt<ti^Ylv.n, 
vol lvi part 11 ) and bj Mushall Watts in 18O7 (see Philo 
sothualMaga.nu, vol xxxn p 437), by Tunner(see Dingier s 
Ptl)tr kms h r /initial, vol clxxviu p 465) by f M Silliman 
Hovitn(Philo ophwalMail-in ,vol XU p l),hyvonLithtenfels 
(see Dingier s Poll ft huts h, ftumat, vol cxci p ait), by 
Spear Parker (Chemical Nnt t, vol xxu p 25), by Ru|icl 
wleser (Otsheiet hi eke /eth hnft /nr Pen uttd Hottcnv esen. 
No 8, p 59 1868) by Brunner and Wedding in 1868 (see 
Zntlchnft fur da Htr , Hill n and Sahnenutstn im pieus 
ststken Staeite vol xxvn p 117, 1869), and also by \ Greiner 
in 1874 (see Ketu, Umtn ,IU des Mines, vol xxxv p 623) 
Up to the present tinu the niture of the spectrum, the cause of 
ita production, its sudden disapjiearance when det arbunxation of 
the metal take* plate, and the connection lietween the de 
carburisation of the metal mil the extinction of the spectrum, 
liave not been satisfai tonly explained According to Roscoe, 

NO 1348, VOL 52] 


[August 29, 1895 


I eilegg, Rupelwieser, and Spear Parker, the spectrum is 
characterised by bands of carbon or of carbon monoxide, which 
disappear when all the carbon is burnt out of the metal On 
the other hand, Snnmler, Brunner, von Lichlenfils, and Wedding 
hold that the spectrum is not due to carbon or to carbon mon 
oxide, but to manganese and other elements in pig iron Dr 
Marshtll Watts hail come to the conclusion that it was not the 
spectrum of cirbon in any form, nor of mtngtnese, but that of 
manganetic oxide 1 eilegg proved that corTion monoxide yields 
a continuous spectrum which causes the bright spectrum of tht 
Bessemer flame but he also attnlmteil certain lines, or bands, 
to the high temperature of the carbon monoxide Marshall 
Watts established tht fact that six lines of the spectrum of iron 
were present in the Bessemer spectrum, Greiner observed m 
flame from highly mangamferous pig iron the spectrum of 
manganese 1 he luthnr concluded this port of his piper by 
pointing out the lact that notwithstanding the great advtntt 
which has lieen made in spectrosiopy during the last twenty 
years ur kn wlulgt of flame spectra his remained almost 
stationary, although much it tint ion has bten directed to the 
spcetia of the elements as we obtain them at higher temperatures 
1 y vapourising substances m the electric arc, and by the trans 
mission i f elutric sparks 

Prof Ilirtley mxt proceeded to describe a method of Ac 
curttily investigating the Bessemer flame He pointed out that 
the determination ot wave length of lines and hands by eye 
I liservatl in only with instruments of the usuel form, is laborious 
under the mosl idumtageous conditions, but it is especiilly si 
when the spcilra art constautly changing, and it ljccmics 
piacbcally imptssibic when the lines and lands to lx: measured 
ate in the ultra vuleu Spectra which are rec ireled by i hoto 
graphy are capable of Being mon accurately measured at leisure 
by very simple meuis , moreover they constitute a perm mint 
record , and for accurate observatu ns detenmnations of wave 
lengths are absolutely essential I he author next went on to 
describe a modification of the instrument hi hail originally 
designed for this puqxist 1 lus is tlescnlxtl III the Pro it Inti 
of the Royal Dublin Society, and tlso in 1 horjx, s 1 Dictionary 
of Applitil Chemistry ’ article “ Spectroscope This instrument 
wns csptciilly designed for use in steel work, jnrticularly foi 
studying the spectra of flames anil healed gases of open hearth 
furnaces It was thi refore desirable th it it should give a fair 
amount of dis|>ers) in at the less refrangible ind of the spectrum 
A truil of fiur quiltz prisms was at first arranged, and a camera 
was fitted with e rack and pmion movement to the frame hold 
mg the darl slide, so that as many as thirty spectra could be 
photographed on one plate The viand, however, was found to 
he too light Insti til of four quarts prisms, a single pnsm of 
calcite may be tnq loyed if the surfaces arc well protected from 
dust the prism libit was fixed so that it could be placed in 
almost any require 1 ]x>situin Hie camera was of metal with 
an eye piece behind the frame for I he dirk slide, so is to make 
it availtl le for visutl observation In a circular box at the end 
of the camera, which was reduced in size, the dark slide can be 
fixed at any angle as it is rotated by means of a toothed wheel 
The prisms move automatically with the camera and in order 
to secure the minimum angle of deviation to the mean rays 
photographed there Is a condensing lens of 3 inch focus There 
is a sht plate, rive red with thin quartz to exclude dust and 
dirt, and upon this the image of the flame was projected A 
metal plate, with a V shaped piece cut out at one end, slides 
over the slit plate, and serves to shorten or lengthen tht sht and 
secure a greater or smaller number of spectra on one photo 
graphic plite In some cases a photograph wts taken every 
hall minute, from the commencement to the termination of the 
“ blow Hus could be accomplished only by the use of the 
arrangement described aa the plates were no more than 3inches 
by 24 inches The instrument was focussed by a photograph of 
sun sjiectra 

Tht author also described an ingenious arrangement consist 
mg of yellow cloth, with armholes and sleeves fitted with 
elastic, by means of which he carried on development of the 
photographs without use of a dark room By this apparatus it 
was shown that a large number of lines in the spectrum of the 
Bessemer flame were coincident with lines in the solar spectrum, 
and the position u f the lines and edges ol bands with respect to 
the sodium line was recorded, being measured with a micro 
meter screw and microscope Lnlargements were made in 
which the siiectra were magnified ten diameters Several inter 
polalion curves were drawn by which linear measurements were 
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reduced to oscillation frequencies, and by means of Barlow s 
mathematical tables these were reduced to wave lengths which 
are the reciprocals of the oscillation frequencies The author 
then went on to describe some of the aifiiculties met with in 
obtaining measurements of hands, due to alterations in width, 
or to their becoming less distinct it the edges The question 
is dealt with in “ flame Spectra of High Temperatures, * Phils 
sophual Transaction*, 1894, part 1 

Prof Hartley had earned out experiments at Crewe, and 
at Duwlais, in South Wales Kesults obtained by photography 
of the spectrum of the Bessemer flame were given in the 
paper 1 or the details we must refer our readers to the original 
memoir As the author pointed out the Bessemer spectrum is 
a complex one, which exhibits diflcreixes in constitution during 
different periods of the blow, and even during different intervals 
of the same period Watts had observed that the spectrum 
differs in different works, owing to sanations of rtmpcraturc and 
the composition of the nutal blown After discussing the 
vanous opinions held by previous investigators as to the utility 
of spectrum analysis in steel making on which subject inquirers 
are liy no means igrced the tausc of the non appearance of 
lines at the termination of the blow is discussed Prof Hartley 
then proceeded to what was perhips the most interesting part of 
his paper, namely, the temperature of the Bessemer metal and of 
the flame and the use of the spectrum as an index of tempera 
turt Watts concluded that thi ugh the temperature of the 
flame was alxive the melting point of gold, it was below that of 
platinum le Chatelier (Comptis rentius, vol cxiv p 670) 
was of opinion that the temperature of the Bessemer converter 
during the boil is 1330° C at the finish 1580° C 
while the steel in the ladle is at 1640° C There is no 
measure of the temperature at the hottest period of the boil and 
unless the metal in the converter is cooled during the la>t minute 
of the blow which sime of the author s photographs indicated 
it was dtfhi ult to understand how its temper iture < ould be raised 
by the addition of the cooler spiegeleisen and ferro manganese 
The rise of temperature ut this period t mid be accounted for bv 
the after blow Of coutse when the metal is charged with 
oxygen the additional spiegeleisen, containing carbon and 
manginese, would cause the combustion of these elements 
When the oxyhydiogen flame spectra of the manganese, magnetic 
oxide o f iron, and ferric oxide ore photographed, the number of 
lines and bands in the spectra are not more numerous than with 
a Bessemer flame spectrum of enly half a minute s exposure 
although the tbovt spectra may have received any exposure 
from thirty to eighty minutes Whin a substance emits a 
spectrum composed of liands and lines, it is evidence of 
Int presence of the substance in the flame in a state 
of glowing vapour, when the same substance emits 
two spectra, one differing from the other by the largely increased 
number of bands or lines, it is evidence that either the substance 
is more copiously vapourised, or that the temperature of the 
vapour is higher When a simple spectrum changes to one of a 
more complex character, the alUration is due to an increase in 
temperature other things being equal Similarly when a 
spectrum extends threugh the visible rays into the ultra violet 
region, and an increase is deserved in the number and intensity 
of the ultra violet rays, nothing but an increase of temperature 
will serve to account tor the change m the spectrum No 
increase of material in the flame would increase the refrangi 
bility of the rays emitted liy its vapoui , hence the study of the 
ultra violet spectra of flames by the jih itographic method becomes 
an important line of investigation 
After pointing out the difficulty of ascertaining the maximum 
temperature of any flame (as such temperature may exist over 
but a very small area), and giving an instance, the author states 
that I e Chateher’s recent measurements of the temperature of 
furnaces have given numbers considerably lower thin those 
usually accepted Langley s estimate of the temperature of the 
Bessemer flame at 2000“ C —because platinum appears to 
he rapidly melted in it—is not to be relied upon Le Chatelier 
finds that the metal is not fused hut dissolved in drops of 
molten steel Marshall Watts observed that the sodium lines 
5681 and 5687 may be employed as an index of temperature, 
since they are present in the spectrum of any flanje containing 
sodinm the temperature of which u> hoi enough to mdlt pi vtinum, 
but they do not appear at lower temperature* The Bessemer 
flame does not snow this double line, bat only the 1) lines, 
neither does it show lithium orange lines, which appear at a 
somewhat lower temperature It may therefore he concluded 
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that the flame is not hot enough to produce these lines The 
proportion of sodium in the Bessemer flame is evidently very 
small from the narrowness and want of intensity of the D lines, 
and the fact that they ire not seen reversed in any spectrum , 
hence, though the tem)Krature may be high enough, the quantity 
of material present is n it sufficiently laige to yield the lines 5681 
and 5687 

We have not space to follow the author in all the interesting 
details of his reasoning, but we have perhaps said enough to 
indicate his line of thought He latir points out that, judging 
by the number of lines md hands belonging to iron and 
mvngancse, which have been photographed in the spectrum of 
the Bessemer flame, the temperature must in any esse nearly 
approach that of the oxyhydrogen flame even if it does not very 
generally exceed it The pxper concluded with particulars of 
the heat of combustion o£ the oxidisable impurities in pig iron 
He cdculatcs, as fir is dsta are available, the absolute heating 
effect of such oxidation Hit temperature retained according 
to these calcul itions amounts to 1454“ C above that of molttn 
last iron This, however is a theoretical value and all owance 
must be made for the specific heats of the gases, the metal, and 
the si ig, w hich are greater at the elev ated temperatures than at the 
temperatures it which the numbers representing specific heats 
wtre determined The siiccific heat of the converter must lie 
considerable, but it must tie remembered that it is already heated 
to the temperature of the molten metal but even if we allow 
thit 50 per rent of the he it is ahsorhed, or conveyed away, we 
should then have the tun]>cnture 727 C above that of the 
molten pig iron , mil thus with grey iron at 1220 C the metal 
may have acquired a temperature of more than 1947“ C , which 
is veiy considerably alxive die melting point of platinum 

The discussion which f lllowed the reading of thi* paper was 
interesting, but no new points of importance were added Mr 
Kiuerman considered that tin author was right in laymg stress 
on the temperature of the flame as well is on the materials 111 
the converter Mr J Stead pointed out that s um of the eal 
culations were made in cases where the composition of the metal 
was veiy dificrenl to thit common in 1 ngtond Mr Tucker 
als 1 pointed out the difficulty in arm ing at any conclusion owing 
to the variation m metal used and he referred to the effect of a 
temper iture. of dlssonati 11 which ought be olitained if the metal 
were, sufficiently rich in silicon His own experiments snpixntcd 
those of I’rof Hordes thil the temperature was cert duly at 
limes considerably abovt the melting pontiff platinum and he 
was inclined to think that the temperature of dissociation was 
often reached 

The next paper w is ilso one of considerable Scientific mtereat 
It was Mr Howe s contribution on the hardening of steel, and 
was read in abstract by Mr Brough, the “secretary of the In 
stitutc As the paper toil lx.cn received si recently, copes of 
it had not been dislnbutcd and it was manifestly impossible to 
discuss a mem ur of this abstruse nature at first sight, especially 
as the jxqx r was not rewl in lull It was therefore wisely deter 
mined to have the text c rrteted, after which the paper will be 
distributed, and its discussion taken at the next meeting m May 
por the present, it will suffice to say that the author dcils largely 
with the vexed problem of the allutroptr state of iron It would 
have been a pity to have discussed the mper on the spit, a 
neither 1’rof Re berts Austen nor Prof Arnold wtre present, 
neither had M Osmond I1u.11 able to send his usud written con 
tnhution In fact, the >nlj person present whose name has be 
come at all prominently identified with the starts of iron treated 
was Mr Hadfield, whi spoke briefly saying that he had nol 
had time to master ihe paper Wi will, therefore, defer 
our abstract of this memoir until the tune comes to give an 
account of the next meeting 

Mr K A Hadfield s paper cm the production of iron by a 
new process was next read The author’s object has been to 
obtain a pure iron for which purpose he had had recourse t v 
aluminium as an agent The first result wax that he midcan 
alloy of iron and aluminium very rich in the latter constituent, 
there being no less than jfi per cent present In spite of licing 
a failure, so far as the < bject in view was concerned, a very 
interesting result was obtained , for although there was no more 
than a trace of carbon present, the alloy was hint enough to 
scratch glass Proceeding on th* same bnes however, and 
working yqjh ferrous oxide and granulated aluminium a sample 
of iron contain mg 99 75 per cent of that metal was finally 
obtained at the very moderate cost of about eighteen pence per 
pound 
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Mr Samter • pajicr describing a new method for the analysis 
of chrome and ferro chromium was the hut read at thu anting 
Thu it a further attention of Mr Stead a modification of Dr 
Clarke a proceaa and haa the great advantage of reducing the 
lime occupied in the analysis 

On the afternoon of thu day there were several excursions, the 
chief of which waa to Worcester, where the works of the Royal 
Porcelain Company were inspected Another party visited the 
Round Oak Iron and Steel Works, while other* proceeded to 
the glass works fireclay works, small arms factono and 
to other works in an 1 around Birmingham In the evening 
there was a very successful reception and entertainment in the 
F dghaston Botanical (wardens 

The final sitting of the meeting was on Thursday of last week 
when a paper by Mr Henry Wiggin, on nickel steel was first 
taken In this contribution the advantages of nickel steel as a 
constructive material were brought forward its great tensile 
strength combined with excessive ductility being dwelt upon 
Another advantage possessed is freedom from corrosion, as 
compared with ordinary steel Instances were given of the 
nickel steel containing 3I per cent of nickel, which had a 
tensile strength fully 30 per cent higher than ordinary 
steel, and an elastic limit at least 73 per cent higher 
rhe author does n t give any details in regard to cost 
which is naturally higher than that of ordinary steel 
hut speaking upon the subject generally, he was of opinion 
that the additunal price that would have to he charged 
would generally be more than compensated for by in 
creased efficiency In the discussion Mr W Beardmore of 
Glasgow, said he had been making large quantities of nickel 
steel for the last two years This was for arm mr plates, but he 
was now preparing a senes of tests to submit to Lloyd s with a 
view l> mtr xluring the material for ntanne purposes Mr 
Jeremiah Head who had lately visited Amenca, said that at the 
works of Mr Carnegie he had seen large quantities of nickel 
steel produced at a cost he was told of about £7 a ton but 
there natural gas of great richness was available Mr Thomp 
son, if New 3 ork who had been largely engiged in the manu 
facture cf nickel steel said that in Amend 50000 to 75000 
tons of this material had been produced dunng the las three 
years A German chemist had found that with an alloy of 15 
|>er cent of mckel almost a new metal was made having a tensile 
strength of 244 000 lbs to the square inch, and an elastic limit 
as high in proportion He estimated that to build a large battle 
ship of nickel steel would ad 1 but 2 per cent to her cost whilst 
the efficiency would lx doubled Mr Thomas Turner after 
wards pointed out thst nickel steel was supposed to have a wide 
range rf extension and contraction with variations of tempera 
ture si that if a ship went to the polar legions it might become 
even feet shorter in its length 

Mr Smith Casson s paper on small cast ingots, was next 
read The author claims t ■ have got very good results by 
casting ingots together from the bottom This was the last 
paper read at the meeting 

Thursday aftt moon was dev ted to an excursion to Stratford 
on Avon whilst on the followu g day Friday an excursion was 
made 11 Kenilworth and to Warwick, where members and their 
fnends were entertained at the Castle by I >rd and Lady 
Warwick 


THE SPECTRUM OP HELIUM 1 
TN the Chtmual News for March 29 last (vol lxxt p 151), I 
published the results of measurements of the wave lengths 
of the more prominent lines seen in the spectrum of the gas 
from cltvcite, now identified with helium The gas had been 
given to me by the discoverer Prof Ramsay ana being from 
the first batch prepared, it contained other gases as impurities, 
such as nitrogen and aqut us vapour, both ofwhich gave spectra 
interfering with the punty of the true helium spectrum 1 have 
since, thanks to the ktndncs* rf Profit Ramsay and J Norman 
Lockyer, had an opportunity of examining samples ofhelium from 
different minerals and of ex nsiderable punty as far as known 
contamination is concerned 1 hese sample* of gas were sealr d 
tn tubes of various kinds and exhausted to the most luminous 
paint for spectrum observations In roost cases no internal 
electrodes were used but the rarefied gas was illuminated solely 
by induction, metal lit terminals being attached to the outside 
• tr ntt(/« s/AVar Au*ivt»3 


of the tube 1 For photographic purposes a quartz window was 
attached to the end of the tube, so that the spectrum of the gas 
could be taken end on 

My examinati ms have chiefly been made on five samples of gas 

(1) A sample from Prof Ramsay in March last Prepared 
from clivette 

(2) A sample from Prof Ramsay m May last Prepared 
from a specimen of urammte sent to him by Prof Hillebrand 
Gas obtained by means of sulphuric acid , purified by sparking 

(3) A sample from Prof Ramsay in June last Prepared 
from hmggenle 

(4) A sample from Prof Lockyer in July last Prepared by 
a process of fractional distillation from a sample of broggente 
sent by Prof Br igger 

(5) A sample of gas from Prof Ramsay “ Helium Punssi 
mum rhia was obtained from muted sources, and had been 
purified to the highest possible point 

In the following table the first four samples of gas will be 
called —(1) Clcveite R (a) ‘ Urammte R , (3) “ Brog 
gente R anti (4) “ Broggente, I ’ Only the strongest of 
the lines, and those about which I have no doubt, are given 
The wave lengths ore on Rowland s scale 

The phr tographs were taken on plates bent to the proper 
curvature for bringing the whole spectrum in accurate focus at 
the same time The spectrum given by a spark between an 
alloy of equal atoms of mercury cadmium, nnc and tin, was 
photographed at the same time on the plate partially overlapping 
the helium spectrum suitable lines of these metals were used as 
standards The measurements were token by means of a special 
micrometer reading approximately to the 1/100 oooth inch and 
with accuracy t > the 1/10 oooth of an inch The calculations were 
performe 1 ace riling t > Sir George Stokes s formula supple 
mented by ai ad liti nal formula kindly supplied by Sir George 
Stakes giving a correction to be applied to the approximate 
wave lengths given by the first formula, and greatly increasing 
the accuracy of the results 



6678 1 8 


5876 O 3° 


506* IS 

5°47 1 


5015 9 7 


4931 9 3 

4922 6 10 

48706 7 

4847 3 7 

4805 6 9 

4764 4 a 

4735 1 «o 

47*3 4 9 


8 

3 


A red line, seen in all the samples of gas 
3 ling gives a chromospheric line at 7065 5 
A red line, seen in all the samples of gas 
lhalcn gives a line at 6677 and Luckver at 
6678 \ oung gives a chromospheric line at 

6678 3 

I he characteristic yellow line of helium seen in 
ill the samples of gas Thalen makes it 
5875 9 and Rowland 5875 98 3 oung gives 

1 chromospheric line at 5876 

A yell >w green line, only seen in Helium 
I unss and m Br rggente, K and L 
rhslen gives the wave length a» 5048 
A green line seen in all the samples of gas 
Thalen gives the wave length 5016 3 oung 

gives a chromospheric line at 5015 9 

A green line, sem in all the samples of gas 
Thalen gives the wave length 4922 3 oung 

gives a chromospheric line at 4922 3 
A green line only seen in Urammte, R 
3 oung gives a chromospheric line at 4870 4 
A green line only seen in ‘ Urammte, R 
3 rung gives a chromospheric line at 4848 7 
A green Tine only seen in ' Urammte K 
3 ung gives a chromospheric lme at 4805 25 
There is a nydrogen line at 4764 o 
^ veiy strong greenish blue line only seen in 
Urammte K 

A blue line, seen in all the samples of gas 
Thxtens measurement is 47*3 5 3oung 

gives a chromospheric line at 4713 4 
A 1 lue hue, only seen in “ Urammte, R 
A faint blue line seen in • Urammte, R 1 
I ickyer gives a hue at 4580 from certain 
minerals. I can see no traces of it in the gas 
from Broggente A hydrogen line occurs at 
45801 
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4559 4 
4544 * 
45409 


a Young give* a chromospheric line at 4558 9 


4428 1 
4444 0 

4399 0 

4386 3 

4378 8 

437* <• 
4348 4 


41986 

41899 

4181 5 


4012 9 
«°09» 
39648 


from some minerals \ oung give* * rhromo 
spheric line at 4522 9 It is absent m the gas 
from Broggente 

5 A blue line, *ecn in “ Uraninite, R,’ but not in 
the others It is coincident with the strong 
head of a carbon band in the CO, and Cy 
spectrum 

2 There 1* a hydrogen line at 4498 75 
10 A very strong blue line, having a fainter line on 
each side, forming a close tnplet It is a 
prominent line in all the samples of gas 
examined 'S oung give* the wave length 
4471 8 for a lme in the chromosphere, and 
Lockyer gnes 4471 for a line in gas from 
Broggente 

9 Seen in “ Helium Puriss ' 

1 V oung gives a chromospheric line at 4437 

r htse two lines form a close pair I ean only 
see them 111 “ Uraninite, R ’ Iso trice of 
them can be seen in the gases from othti 
sources Young giies chromospheric lints f 
4426 6 and 4425 b 

10 A strong lint, only sttn in “ Unnirute k 
Absent in the gas from the other source 
Lockyer gives a line at 4398 in gas from 
certain mineral* \ oung gives a chromo 
spheric line at 4398 9 

6 Seen in all the samples of gas \ oung gives a 

chromospheric line at 4385 4 
8 ( 1 hese two lines form a pair sttn in “ Uraninite, 
h l R but entirely absent in the others 
10 Seen in ‘ Uraninite, R " Lockyer finds a line 
at 4347 in the gas from certain minerals 
10 Probably a very close double bne Seen in 
‘ Uraninite, R,’ and “ Cleaeite, R ’ Not seen 
in the other samples Lockyer gives a line in 
the gas from certain minerals at 4338 
6 Only seen in “Uraninite, R ” \oung gives a 
chromospheric lint at 4298 5 
S Only setn in “ Uraninite R ’ 

5 Only seen in “ Urammlt, R ” The strong head 

of a nitrogen hand occurs close to this lint 
7 Seen in all tnc samples of gas 
S Only sten in 1 Uraninite, R ' Young gives a 
chromospheric line at 4226 89 
l These three lines form a prominent group m 
' I “ Uraninite, R, the) are very faint m 

' i “ Cliveite, R, and in Broggente, L, but 

y l an not sttn in “ Broggente, R ” 
l An extremely faint bne Lockyer gives a line 
at 4177, seen in the gas from certain minerals 
and Voung gives a chromospheric line at 
4179 5 

6 Sttn in “ Helium Puriss ’ 

8 A strong line in “ Uraninite, R," very faint in 
“ Broggente, R, and “ L, ’ not seen in 
" Cl&veite, K 

7 Strong in “ Cttvcitc, K ' in “ Helium Punss 

and m “Broggente, I ” It is faint m 
“ Uraninite, R, and 
R ” Lockyer gives a 
certain minerals 
7 Present in all the gasts except “ Clfrveite, R ’’ 

9 Present in “ Uraninite, R,” and " CWveite, R." 

Absent in the others 

( These lines form a very close pair, seen in all 
the samples of gas except “ Broggente, R ” 
Lockyer finds a lint in Broggente gas at 
40265. , 

7 Seen m all the samples of gas. ’ 

7 Seen in *' Helium Punss " 

10 The centre line of a dense tnplet Only seen 
in “ Cliveite, R, m Helium Punss , and 
“ Broggente, L ” Hale give* a chromospheric 

lme at 3964 

> 1348, VOL. 5a] 


te at 4145 in gas from 


3962 } 4 Sttn in all the samples of gas 

39482 10 Very string in “Uraninite, R,’ very hunt in 

‘ Cltveite, R,” and not seen in the others. 
Lockyer finds a lint in gas from Broggente at 
3947 There is on eclipse lint at the same 
wave length 

3925 8 2 Sten in ‘ Helium Puriss ” 

3917 o 2 Seen in “ Helium Punss ” 

3913 2 4 Only seen in “ Uraninite, R, ’ and “ Iltlium 

Puriss. Hale gives a chromospheric line at 
39>3 5 

1 A very strong tnplet, sten in all the samples 
3890 5 9 | 1 f gas Lockyer finds a line having a wave 

3888 5 10 length 3889 in gas from Broggente Hale 

38859 9 I gives a chromospheric line at 3888 73 There 

is a strong hydrogen lme at 3889 15 
3874 6 6 Only seen in ‘ Uraninite, R 

3867 7 8 Seen m Helium Punss ’ 

3819 4 10 Seen in all the samples of gas Dcslondre* 

gives a chromospheric lint at 3819 8 
38CX) 6 4 Setn in 1 Helium Puriss 

3732 5 5 Sten in ‘ Helium Puns* ’ Halt gives a 

ehromosiihent lme at 3733 3 

3705 4 6 Sten in all the samples of gaa Deslandrcs 

gives a chromosphenc lint at 3705 9 
3642 o 8 Only seen in ‘ Uraninite, R 

3633 3 8 Sun in Helium Puriss 

36278 5 Only seen m* Uraninite, k ’ 

3613 7 9 Seen in ‘ Helium lOinss 

3587 0 5 Seen tn ‘ Helium Puriss 

34478 8 Sten in ‘ lit hum 1 unss 

3353 8 5 Sten in “ Helium I unss. 

3247 5 2 Seen in Helium Punss 

31873 10 the tentre line of a close triplet Very fiunt in 

ClcveiU, R and Uraninite, K and 
strong m ' Helium l*uriss and m ‘Brog 
gente I It is not setn in “ Broggente, R^* 
2944 9 8 A prominent line, only seen in “ Helium 

I unss ami tn ' Broggentt, L 

25365 8 Seen m Helium Puriss A mercury line 

occurs at 2*136 72 

2479 1 4 Seen in ‘ Helium Punss 

244b 4 2 bun in Helium Punss 

2419 8 2 Sten in “ Helium Punss 

borne of the more refrangible lines may possibly be due to the 
presence of a carton compound with the helium To photo 
graph them a hng exprsurt, extending vtr several h< urs, is 
necessary The quartz winds w has to be cemented to the glass 
with an organic cement and the long continued action of the 
powerful induction current on the organic matter decomposes 
it, and fills the more refrangible end of the spectrum with lines 
and hands tn which some of the (lutings of hydrocarbon, 
cyanogen, and carbonic anhydride are to be distinguished 
There is a great difference in the relative intensities of the 
same lines in the gas fre m different minerals Besides the cose 
mentioned by Prof kayscrof the yellow and green lines, 5876 
and 5016, which vary in strength to such a degree as to render 
it highly probable that they represent two different elements, I 


vt lines, which I have called 
1 and taking no account of them 
other minerals, the following appear 
n uraninite — 


m 


41484 

41986 

41899 

4181 5 
4*57-6 
3948a 
364a-0 
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I lie following ktrong lines are present in all the samples of 
gas - 

S3! 

58760 
50159 
49** 6 
4713 4 
4471 5 
4386 1 
4*58 8 
40119 
396*3 
3890 5 


The distribution assigns 1 t > some of the lints in the all \c 
tables is sulject to correeti n Hie intensities are deduced 
from an examination of phctogriphs taken with eery saned c\ 
posures some having been expesed long enough to bring out the 
fainter lines and s rttie a sh >rt lime to give details of strueture 
in the stronger lines Unless all the photograj hs hast been 
expose! f r the same time there is a liability of the relative 
intensities of lines m ine picture not being the same is th< se in 
mother picture Judgment is needed in deciding whether a hne 
is to have an intensity of 7 r 8 assigned to it, and as m the 
tables I have nit included lines below intensity 8 it might 
happen thit another senes of photographs with independent 
measurements of intensities would in some degree alter the ab ive 
arrangement 

In the foil swing table I hive given a list of lines which are 
probably identical with lines observed in the chromosphere and 
prominences — 


Wave lonalhk 
ol ervedcf 

bN“ 

58760 
5 OI 5 6 
49126 
48706 
4g47 3 
48056 
47‘3 4 
4SS9 4 
45»9 
4471 5 
4437 i 


4399 0 
4386 3 
4*987 
4**7 t 
4178 l 
39648 
3948 * 


3819 4 
373* 5 
3705 4 



10 

7 

7 

9 

9 


10 

6 

6 


10 

10 


I 


S3! 

58760 
so»5 9 
49** 3 
48704 

48487 
4805 *5 
47*3 4 
4558 9 
45**9 
4471 8 
4437 * 
44*6 6 
44*5 6 

sh 

4*9» 5 

4**689 
4179 5 

3964 oil 

3945 * 11 
39iJ 5 H 

388873 « 

38198 I) 
3733 3 
3705 9 D 
W. CROOKJvS 


UNIVERSITY AND EDUCATIONAL 
INTEILIGENCE 
M« Anoi 1H Suiro well known as the builder of the 
famous butru tunnel on the Comstock lode in Nevada, and now 

. onA ''i, ro,oft *' Spectroscopy by llr J ix.hr w Iran, 

latsd by S & trow H Won, 1894 

* Ths wave Isngths 10 which the iniMds D and H sre added are wave 
booths of hats photographicelly detected in the spectrua of the chromo 
•phsn by Deslandw pfsod Bale (H) Thaw photograph, do not eateod 
beyond wavs length 3630 Prof Lockyer {Ray Sac Prat. \ol tviu p 11S 

May 189O has already potnted o it fourteea coincidences between tbe- 

lengths of Imtft in terrestrial hchtur “ 
nphere ths eclipse hoe* and stellar 
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Mayor of San Francisco, has just offered the State University 
Regents thirteen acres of land within the city limits on which 
to erect buildings for the affiliated colleges of the University 
In addition to this, he will deed to the Trustee of the city 
thirteen acres adjoining, as a site for the Sutro library of over 
loo 000 volumes. The gift is valued at £300 000, and will be 
worth ,£400000 when the contemplated improvements are 
made 

Thu Clothworkcrs Fxhibition, awarded by the Oxford and 
Cambridge Schools Lxamination Board to the best candidate in 
physical science at the examination held for higher certificates, 
has been gained by T W Fagan Denstonc College, Stafford 
shire 1 he cxhibitu n whu h is of the value of £52 lor a year, 
is ten-tble for three years by the h ilder as a non collegiate student 
at either Oxford or C ambndge 

Mr W M Gariinkr, Assistant I ecturer in Dyeing in the 
V orkshire C illege Let Is, has been appointed Head Master of 
the Chemistry an! Dyeing Department of the Bradford 
technical College 

Thk Calendvrfthe Durham C liege of Science Newcastle 
upon Tyne for the session 1895 96 has just been published, and 
also separate prisjertuses of the day mil evening classes 

Sir A knit 11 asked the 1 irst Irrd of the Treasury on 
Tuesdiy whether the Government intended and when to pro 
poie legist tlion m pursuance of the report of the Gresham 
Commission r the University of I ondon In reply Mr 
Halfmr said that legislation will lie nnprssible on the subject in 
the c jurse of the j resent Session and he was unable to say what 
acti in will l e taken by the (> vvemment 

Thk operations of the City and Guilds of Lendon Institute 
are divided broadly int > two branches viz the educalt inal 
work of three I ndon Collects and of the Technological 
F xaminali ms The new edition >f the programme of the latter, 
including reguhti ns for the registrant n and inspects n of classes 
in lechnol jgv and manual training, has come to hand It is 
more lmlky that any of the prevt ms pr tgrammea of the examine 
tions whieh fact may be taken as an indication that the Institute 
is growing with the extensim of technical education The 
technical subjects in which examinations are held now number 
sixty three A practical examination for clcctnc wiremen 
has lieen added and a corresp aiding addition has been made 1 > 
the syllabus for the prehminiry examination in -lectric lighting 
The syllabuses ,f several other subjects have been modified, and 
that in wood work has been rewritten 

The forty sec nd Report of the Department of Science and 
Art has just been received A noteworthy point shown by the 
statistics erntamed in it is the diminution in the number of 
science scho ils classes, and students under instruction brought 
about I y the abolition of grants fir sec >nd class passes in the 
F lementary Stages of Science subjects As compared with the 
prew us year the number of schools in 1894 had decreased by 
152 fr m 27541 1 2602 the number of pupils had decreased liy 
about 10 000 from 193 43t to 183 120 and the number of 
classes in difterent branches >( science hail decreased by 908—from 
10,341 to 9433 This diminution is attributed to the changes in 
payments on results, "and also probably to the opening of 
nuinei us technical classes by the local authorities in different 
parts of the country which have drawn away the students from 
the classes in pure science I he decrease in the number of 
scho ils and classes is owing partly to the same cause, and partly 
t) the imalg imation of smaller srluols or to their absorption in 
the more prosperous and better supportel schools m their neigh 
bourli xxl many classes in which instruction of a very elementary 
nature only had I een given being at the same time closed A 
determination has lieen made of the average ages at which 
students in the Department s science classes obtained successes 
in the I lementary and Advanced Stages, It was found that the 
average age in Day Schools for a student to obtain a first class 
elementary success was about 14, and for a second class 
Advanced about 15], while in the evening classes the ages were 
respectively about 18 and 21 In addition to statistics, and 
information as to science instruction and technical education 
the Report contains tbe reports of the work of the Geological 
Survey of the United Kingdom, and of tbe Committee on Solar 
Physics 
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SCIENTIFIC SERIALS 

American Jonmat of & tenet, August —The earth a magnetic 
shell, by trank II Ebgelow Thu paper give* the vectors of 
the polar magnetic field at the earth due to the run, together 
with certain deduction! from their intensity and distribution 
Unite* the magnetic permeability of the interior of the earth is 
less than I, which is highly improhable, the polar vectors 
obtained must be interpreted as stream lines flowing round an 
obstacle in the interior of the earth In other words, the outer 
stratum of the earth is permeable to the external magnetic forces, 
while the nucleus is not, that is to say, the earth is a magnetic 
shell The diameter of this lmpermeiole nucleus is calculated 
at 6340 miles, and the thickness of the shell at 790 miles Ihe 
external polar field is concentrated in two bells, one of which is 
the auroral rone round the poles, and the tropical belt at the two 
tropics It is a pity that most magnetic observatories are placed 
on the mul latitude depression Since both the magnetic and 
the electromagnetic vectors represent cosnueul forces of the same 
type as gravitation, connecting the sun with the planets they 
should be taken into account in genertl theoietical astronomy or 
the celestial mechanics of tht solar system It is possible that 
certain irregular motions as set unexplained may be aicounted 
for on the basis of these additional forces —On the velocity of 
electric waves, by John lrowhndge and William Thiane lhe 
apparatus used for ph itograplung successive sparks whose images 
were thrown on the plate by a rev living mirror, was substantially 
the same as previously described, but the dieleetru used was 
plate gloss and the terminals were made of cadmium I he 
average value for the velocity of electric waves travelling along 
two parallel wires was 3 0024x10* cm per second a value 
which differs from the velocity of light by liss than 3 per cent 
of its value, and from the ratio between the two systems of 
eleetromogmtie units liy even less —On the distribution and the 
seiular vamtion of terrestrial magnetism, by J A Bauer The 
distribution and the scculai v irntion ippear to be closely related 
they obey similar lews, and seem to be connected in some way 
with tht rotation of the earth The following art some of the 
laws traced ly the author The mean declination ilong a 
parallel of latitude is always westerly the mimmum occurring 
near the equator The mean inclination along a parallel of 
Htitude follows quite closely the law tan I -j tan # where I is 
the inclination ami p tht get graphical latitude The minimum 
range in declination and the mimmum average secular change 
from 1780 to 1885 a ' ,n 8 a parallel of latitude occurred near the 
equator, the values generally mere ising upon leaving the equator 
The corresponding values in the c ise of inclination were maxima 
and decrease upon leaving the equator —C omplementary rocks 
and radI il dykes by I V I'irsson * Complementary rocks 
are such that if the basic types ire combined with the accom 
panying acid types, they gtve the composition of the nuin type 
of magma with which they are associated 


SOCIETIES AND ACADEMIES 

London 

Royal 8ociety, May 1 -Dr b I indon Melius gave the 
results of experimental lesions of the cortex cerebri in the 
Bonnet Monkey The experiments were confined to the left 
hemisphere, and consisted in the removal of minute portions of 
the cortex (generally about 16 sq mm ) representing the centres 
for movements of the hallux and thumb, as well as several 
centres within the facial area The animals recovered from the 
operation without any sign of sepsis, and were killed from ten to 
thirty five days after tW operation, the brains and cords 
hardened in Mullers fluid, and stained by the Marchi method 
Numerous association fibres, both coarse and fine, connecting 
the lesion with the surrounding cortex, were found degenerated 
These were always most numerous in the immediate neighbour 
hood of the lesion, and mostly distributed to the two central 
convolutions) 

From lesions in the hallux centre degenerated association, 
fibres were distributed to both central convolutions to the level 
of the inferior genu of the fissure of Rolando, to, (he parietal 
lobule, to the posterior portion of the superior frontal convolu 
tion, to the lobulus paracentrails, precuneus, and the gyrus 
fonucatus Degenerate fibres crossed in the middle third of the 
corpus callosum and were distributed to corresponding por 
ttons of the fight cortex, the degeneration on the right ndc 
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being considerably less than on the left In the lower levels of 
the left internal capsule the degeneration was scattered over the 
area of the middle third of the posterior limb, bung somewhat 
anterior to its position in higher levels from the posterior 
limb of the internal capsule most of the fine degeneration passed 
into the optic thal imus while the coarse passed on into the eras, 
where it was found in the middle third Many coarse degenerate 
fihres passed from the crus mto the substantia nigra At the 
decussation of the pyramids the tract divides, the larger portion 
crossing to the oppuoite lateral column, while lhe smaller goes to 
that of the same side The imount of degeneration passing to 
the lateral column of the sime (left) side vines from a third of 
all the degeneration in one case to about a twentieth in the 
others In each case a few degenerate fibres remain in the left 
anterior column after thi completion of the decussation lhe 
amount vanes in different cases, and is not app irently dependent 
on the proportion ol degenerate fibres passing to the lateral 
column of the same si le The relations and extent of Ihe de 
generated areas amain unchanged thioughout the cervical and 
dorsal cord Ihe ilegini ration m iht crossed tract of each side 
is evenly seittcred ovir its entire area, the iw 1 sides only differ 
mg in the density if the degeneration In the lumlnr region 
the degeneration in each crossed tract and tn the left anterior 
column begins to go out end, in the only case examined at that 
level, the degeneration had not all disappeared at the level of the 
third sacral root 

In lesions cf the thuuil centre (ascending parietal convolution 
just above the inferior gi mi if the fissure of Rolando) degt nerated 
assort ttion fibres vire listnliuted to the central c involutions 
from the b uolcr of the 1 ngitudmal fissure nearly to the fissure 
of Sylvius loa less degree but in v trying amounts, degenerate 
fibres were tr u ed to the piosttnoT portions of tht middle and 
inftnor front d convolutions to the supra marginal and tngular 
gyn the upper or postennr |»rtion of the superior temporal 
convolution the precuneus and lobus quadratic and pinu.cn 
trills and the gyrus fomii Uus Degenerate fibres crossing in 
the middle third <>1 the corpus callosum were distributed to the 
corresponding const lutions of Iht right side, though less in 
imount and area of distnbution Tncre was a remarkable 
variation 111 the si/t of tht fibres distributed t j the central con 
voluti >ns of both htmispht res, being coarse alxive the level of 
the lesion and fine belrw thus corresponding with the measure 
ments made l>y BesanI 1 wis of lhe corpuscltsof lhe fourthlajer 
of the cortex in this region The arrangement and dismbuti >n 
of the ilcgenerati in in the jiostenor limb of the Itfl internd 
capsule was the same as in lesion*of the hallux centre, and there 
was the same passage ot fine degeneration fn m the t ipnule 
to the thalamus Ihe amiunt of coarse dcgtncrati n passing 
from the crus to the sulistantia nigra was much greitcr than in 
lesnns of the hallux centre, varying from a hdf t> nearly the 
whole of the dcgencralit n reaching the crus In 1 in case only 
was there a division of the degenerated tract at the decussation 
of the pyramids such as w is observed in lesions f tlie hallux 
centre, and lhe amount >f degeneration passing t > the left, 
lateral column was less th in in either of the hallux eases This 
was also the only case in which a few degenerate fibres remained 
in the left anterior column after the completion ul the decussation 
In tu o case* some degeneration was found in the right capsule and 
crus occupying tbe same position and following the same course 
as the degenerate fibres in the left capsule and crus, but its 
direct connection with the leuon could not be drmemstrated 
brom tne level of the seventh cervical root downward the de 
generate fibres steadily and gradually disappeared and at the 
level of the third dorsal root there were none left, thus confirm 
mg the results obtained by excitation of the nerve roots 

lhe lesion* within the fat ml area were, with jik exception, 
along the Upper border of the fissure of Sylvius The single 
exception was in the ascending frontal convolution near the 
inferior genu of tbe fissure of Rolando In all these experiments 
the degenerate association fibres were mostly distributed to the 
central convolutions, but m some instances to the (anterior por 
tions of tbe middle and inferior frontal, the superior and inferior 
temporal convolutions, \nd the supra marginal gyrus The de 
generation in the corpus callosum was mostly in the anterior 
half of the middle third, and the dutnbution of degenerate fibres 
to the convolutions of the right hemisphere more nearly corre 
•ponded ttf^hat of the left than m lesions of the hallux or thumb 
centre In all the lesions of the fecial area the degenerations m 
the uppermost levels of the capsule were m the anterior portion, 
gradually moving backward in the lower levels until they were 
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found in the Mine mutton (the middle third of the posterior 
limb) u the degenerafaons resulting from leeioni of the hallux end 
thumb centre* In thit bock ward movement of the facial fibre* 
in the capsule there is necessarily a level in which they envelope 
the genu, which would account for the fact that they are gene 
rally described as occupying that position As m the omer lesions, 
most of the fine degeneration passed from the internal capsule to 
the thalamus In the crus the degeneration was scattered pretty 
evenly over the area of the middle third, exactly corresponding 
to the situation of the pyramidal fibres in the other experiments, 
and not occupying the position usually assigned to them, mesial 
to the pyramidal fibres. No degeneration was found in the 
accessory bundle to the fillet As in the other experiments, <k 
generate fibres were found passing from the crus to the substantia 
nigra The remaining degenerate fibres began to leave the lot 
pyramidal tract at the junction of the pons and medulla, passing 
as single degenerate fibres to the facial nucleus of one or the 
other side Below the level of the facial nuelei these fibres 
passed to the motor nuclei of the glossopharyngeal, and vagus 
on lioth sides, the majority crossing the raphe to reseh the nuclei 
on the opposite side Occasional fibres were observed which 
apparently passed to some termination dorsal to these nuclei 
This movement of degenerate fibres continued as far as the 
sensory decussation A few degenerate fibres (probably thumb 
or finger fibres) remained in the pyramid and crossed in the 
decusssti in to the right lateral column, and disappeared in the 
lower cervical or upjier dorsal region In some of the facial 
lesions there were appearances of degeneration in the right 
internal capsule, but its connection with the lesion could not be 
demonstrated 

Paris 

Academy of Sciences, August 19 On matches tipped 
with explosive mixtures, hy W Ih Schlusing The author has 
experimented with a number ot mixtures of substances with the 
view of finding a paste endowed with the properties of that mix 
ture containing white phosphorus, and not having its poisonous 
character The results show that it is necessary t > use potas 
mum chlorate, red phosphorus ground glass, and glue or its 
equivalent, and that it iv liy no means a simple matter to find a 
perfi-ct sulistitute forthi paste used in tipping c immon matches 
—On the storms and earthquakes in Austria during June by M 
Ch V /enger It la shown that during this period (l) Solar 
activity has been very great (a) Magnetic perturbations hive 
been very ample and frequent (3) FarthquAes and cyclonic 
storms of extraordinary violence have coincided with the apjiear 
anee of numerous and brilliant meteorites, and with the jnssage 
of numerous shooting stars —On equilateral hyperbola, of an) 
order, by M l“aul turret —On permanent deformations and the 
rupture of solid bodies, by M faune -On the conducting 
power of mixtures of metal filings and dielectrics, byM (< T 
LhuiUier —Researches i n the combinations of mercury cyanide 
with chlorides, by M Raoul \aret A thermochemical study 
on the combinations of mercury cyanide with the chlorides of 
sodium, ammonium, banum strontium, calcium, magnesium 
xinc, and cadmium The solutions of these double salts do not 
give the isopurpurate reaction with a racrate at 30*, and hence 
the cyanogen remains wholly in combination with the mercury 
at this temperature On boiling, however, there is evidence of 
interchange of a small proportion of cyanogen for chlorine 
Thermal researches on cyanuric acid, by M Paul Lemoult as 

in the case of phosphoric acid, the addition of each of three 
equivalents of alkali is marked liy a different evolution of heal , 
the acid is a tnlacstc mixed acid —Heat of combustion of some 
0 ketomc ethereal salts, by M J Guinchant —Determination of 
heat disengiged in alcoholic fermentation, by M A Bouflard — 
On the gum of wines, by MM C, Niviere and A Hubert — 
On the migration of phosphate of Urae in plants, by M L 
Vaudm -Origin and rftle of the nucleus in the formation of 

r es and in the act of fecundation, among the U red me®, by 
happin Troufty 

Bprmn 

Physiological Society, July 5 —Prof Munk, President, m 
the cnair.—Prof H Munk spoke on contractures he had 
observed m monkeys after removal of the motor areas of the 
cerebral cortex — Prof Gad reported some experiments of Prof 
Nicokddes (of Athens), which had demonstrated the presence of 
the pylonc g 
*of Su Bolt 
emonst rated 

traction of the unit rated muscle fibres of the stomach of Sola 
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mander » It was seen that the excised strip* only contract 
when they are cut out in the direction of the long axis of the 
fibres, not when the fibres ire cut through at nght angles to 
their axis Dr Rawitz had stained the lymphatic glands ht the 
mesentery of Mocmhs esmemoltus hy ha “additive" method. 
He found the nuclei of the cells were generally placed excen 
tncally, and contained a minute round chromatin patch The 
limn network was marked by minute nuclei at the point* of 
intersection and attachment The structure of the plasma was 
quite indeterminate, but it appeared to contain a small round 
body, a to 3 jt in diameter, which stained somewhat deeply, and 
which he regarded as van Beneden’s “attraction sphere ” Dr 
Schultz had examined the optical properties of unstrated 
mu»cle fibres of vertebrates in polarised light It was found 
that although single fibres were not doubly refracting, a thicker 
layer of them was so quite distinctly Prom this he concluded 
that the single fibres are in reality doubly refracting, but too 
feebly so to be perceptible The double refraction became less 
during contraction, from which he concluded that, in accordance 
with von Lbncr«. theory, the anisotropic property of the fibre, is 
due to differences in their internal tensions, the latter being 
greater in a transverse than in a longitudinal direction 
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THE PENDILUM AND GEOLOp Y 
Results of a Transcontinental Senes of Gravity Measure 
meats By George Rockwell Putnam Notes on the 
Gravity Determinations Reported by Mr G R Putnam 
By Grove Karl Gilbert (Washington, USA 
Philosophical Societys Bulletin, vol xm pp 31-76) 
INCE the number of swings, which a pendulum of 
given length makes in a certain number of hours, 
depends upon the attraction of the earth at the plate 
where it is swinging, it follows that, if an observer carries 
the same pendulum to different places, and notes the 
number of swings at each place he visits, he can by that 
means compare the force of gravity at the several places 
if the earth were a smooth spheroid consisting of con 
centric shells, each of uniform density throughout, then 
gravity would have the same value at all stations situated 
on the same parallel of latitude But if, as is the case in 
nature, there are mountains and elevated plateaus along 
the course followed by the observer, gravity ought to v ary 
fiom its normal value, and m fact it is found to do so 
Theoretically it is possible to calculate what variation of 
gravity at a given station ought to be caused by the 
altitude of the station, and the attraction of the neigh 
bounng visible masses 11 of the mountain or plateau 
where the pendulum is swung, and of the rock masses 
tound about, and when these disturbing causes are 
allowed for, and the tonespondmg corrections made, the 
value of gravit) as deduced from the rate of the pendulum 
might be expected to tally with what it would be at the 
base level supposing the mount uns and all the sur 
■ ounding masses carted clean aw ly and the smooth sur 
face of rhe globe laid bare This correction is termed 
1 educing to the sea level, or to the mein level if the 
leferencc is made, not to the si a but to some inland 
station The question then to be answered for each 
station is whether when this correction has been made, 
or m technical language, when gravity has been reduced 
to the sea, or mean, level, does the reduction give the 
\ alue which might be expected for the latitude ? If it 
does not, this points to some deviation from regul inty in 
the density of the earths crust below the station, the 
nature of which may be inferred from the character and 
amount of residual discrepancy, when the reduction has 
been made In this way it is that the pendulum becomes 
a land of geological stethoscope 
In investigations of this kind, the elevated ground 
which forms the station is usually very much wider than 
it is high, so that, bearing in mind the law of the inverse 
square, it may be regarded as an extensive plain If 
from local peculiarities it cannot be so regarded, com 
pensatory allowances are made to bring it under that 
category The effects of the station being situated on an 
elevated plateau are of three kinds, two of which cause 
gravity to appear smaller than it would appear at the sea 
level beneath the station, and one which 'Causes it to 
appear greater Of the two which make it appear 
smaller, the more important is, that the increased distance 
from the earth’s centre causes the attraction of the earth 
as a whole to be diminished , the other, which is jnsig- 
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mficant, and usually neglected, is thg£ the increased dis 
tance from the axis of rotation increases the centrifugal 
force, which is opposed to gravity The third effect, 
which causes gravity to appear greater than at the sea 
level, arises from the attraction of the matter of which the 
elevated plain, or mountain, is composed, for that maybe 
regarded as an adventitious mass of rock, m excess of the 
sphere, placed beneath the pendulum The reduction of 
the gravity observed at the station consists, therefore, in 
adding a correction equivalent to the diminution due to 
the elevation of the station, and subtracting a correction 
equivalent to the attraction of the mass of the elevated 
plain If the reduction so made docs not bring the ob 
served value to agiee with the value at the sea level, 
appropriate to the latitude of the station, there must be 
some geological <ause present to account for the 
discrepancy 

It came to light in 1847, m consequence of the great 
trigonometrical survey of India, that, on approaching the 
range of the Himalayas within about sixty miles, the 
plumb line, or vertical, was slightly deflected towards the 
mountains, so that it did not remain exactly perpen 
dicular to the earth s surf ice This was what might have 
been expected, beciuse the great rocky mass would 
naturally draw the plumb line towards it But when the 
attraction of the mountains came to be calculated, it was 
dtsi ov ered that, although their action was great 1 nough 
to have caused a source of perplexity to the surveyors, it 
was nevertheless not so great as might have been ex 
pected Clearly, then some geological cause was latent, 
which required to be explained 

After some not very successful attempts at explanation 
by others, Airy, then Astronomer Royil, proposed in 
1855 a solution of the difficulty which met the case He 
assumed, as in thost days was usually done, that the 
Ciust of the earth vv is comparatively thin, and rested 
upon a more or less liquid substratum, which in his 
paper in the Philosophic «/ Transactions he called “ lava 
Then he showed that a great mountain mass would 
break the trust through unless it was supported by a 
protuberance beneath it, projecting downwards into a 
layer denser than itself In short, it needed to be held 
up in hydrostatic equilibrium, much as an iceberg is 
supported in the oci in and he explained how, under 
these circumstances the observed deficiency of attraction 
of the plumb line towards the mountains would be 
accounted for 

Although this observation upon the plumb line was not 
a direct investigation of the force of gravity, it was nevei 
theless conducive to it, foi the unexpected abnormality in 
the homontal effect of mountain attraction rendered it 
probable that the same cause, whatever it might be, 
would produce some corresponding effect upon vertical 
attraction, * e upon gravity It has been explained how 
the pendulum is the suitable apparatus for measuring 
gravity, and accordingly the pendulum was called into 
requisition to make mote direct observations At certain 
station^ of the Indian Survey, of which the height and 
position had been already determined, the mean number 
of swings, called the “vibration number,” was observed, 
which were made by the pendulum in twenty-four hours , 
and the force of gravity at the different stations was thus 
compared^ The local attraction of the elevated mass on 
U 
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which the pendulum stood and the effect of elevation 
above the sea, were then allowed for, and the vibration 
number when so corrected was regarded as the vibration 
number for that station when reduced to the sea level 
The pendulum used would have made 86,000 vibrations 
n twenty four hours at the equator It must therefore 
have been slightly longer than i seconds pendulum 
which would make 86 400 in the same inters il I he 
observations showed that theiewas a moie or less marked 
deficiency of gravity over the whole continent of Indit, 
and that the deficiency wts greatest it the most lofty 
stations AtMord 15,408 feet ibove the sea the deficiency 
wis enough to make the vibrations in twenty four hours 
twenty four fewer thin they ought to have been if the 
ittraction of the mountain had produced its full effect 
It was obvious therefore thit some hidden cause existed 
which countericted the ittraction of the mountain, 
and this could have been no other th in a dt hciency of 
density in the matter beneath it Ihe conclusion is 
identical with that re iched by Airy n connection with 
the deflection of the plumb line namely that the Hunt 
layan range is supported by a downw ird protuberant e 
projecting into 1 more dense substratum 

This mode of support is liready 1 cm irked s similar 
11 wh it is termed hydrostatic equilibrium As ipplied to 
the support of the earth s crust Amci ic m gcolrgists h ivc 
given to it the name isosticy which well describes the 
phenomenon 

During the past yeir in extensive senes of gravity 
measurements has been c 11 lied out by the toast tnd 
Geodetic Survey of the United States by the use of the 
half second s pendulum 1 much smallei ind more 
portible instrument for the determination of gi ivity thin 
any hitherto employed Obseivations were mide it 
twenty six stations eighteen <f which follow nearly ilong 
the 39th p irallel of 1 ititudc ind these arc particu! trly 
well idipted to threw 1 ght on important questions 
regarding the condition c f the earth s crust 

I his line of stations commencing it the Atlantic 
coast iscends to ne ir the \ppalac hi ins tiaverses the 
grcit central plain gradmlly increasing in dtitude from 
495 to 6041 feet then rises to the high elevation of the 
m un ch un of the Rocky M n ntains reaching an dtitude 
of 14085 feet at Pikes leik descends into the eroded 
valleys of the Grand and ( recn Rivers crosses the 
summit of the Wasatch ridge ind finally descends to the 
great western plateau of the continent 

This senes of gravity dttenninations affords an ex 
ccptionally favourable opportunity of helping to determine 
whtther the support of the elevated regions traversed 
appears to be best accounted for by ngidity m the 
found itions on which they rest, so that, in spite of 
their weight and the largeness of the area occupied by 
them they are prevented fiom sinking down into the 
matenal beneath, or, on the other hand, whether they 
are supported as we have said that Airy suggested, 
namely by floating in a denser substratum or as the 
Amencans say, by “ isostacy, which is the same thing 
as hydrostatic equilibnum 

rhe general principle of the method pursued in re 
ducing gravity to the sea level has been already explained 
It consists in adding a correction equivalent to the 
diminution of gravity due to the elevation of the station 
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and subtracting a correction equivalent to the attraction 
of the mass of the elevated plain upon which the station 
may be considered to be situated When these two. 
corrections have been made gravity so corrected would 
be the same as that appropriate to the latitude, or, as it 
may be termed to the ‘ computed value,” unless there is 
some deviation from regultnty in the density of the 
inittci below set level The result proved that this was 
the ctse h or gravity so leduced turned out to be 
mv tri ibly less than that appropriate to the latitude It 
was clear, therefore, that at these stations in America 
there was 1 deficiency in density beneath the elevated 
districts, just as h id already been found to be the case 
in India Thcie could be no doubt that isostacy 
h id a share in contributing to their suppoi t I he inquiry 
was now can c d 1 step further Did each mountain 
mdividu ill>“< wi ts support to a separite protuber ince of 
its own beneath it or was the mount unous region as a 
whole suppt rted n that manner, each sep ir ite mountain 
owing its support to the strength of tht crust on which it 
w is d inert even scence ? rhe cast might be illustrated 
by conceiving 1 number of logs of wood of different sires 
If these fl ml side by side in water, the laigei logs will 
stand the higher above the surf ice of the water hut eac h 
log will hive a part immersed which will be its individual 
suppon ind th s will be deeper for the logs which stand 
the higher Bit if these logs arc pined upon a rift the 
support will 1 c general and derived from the support of 
thepirt mmersed of the entire raft and its depth will 
depend up n the iggregitc weight of the logs \evcr 
thelcss it ncc d n >t dip deepest bene ith the logs which 
stind the hghest ibove the water r ibove the floor of 
the raft 

The presumption was against each elevation being 
sepantdy srstatcally supported because the deficiency 
in grivit> and therefore in density w is not found to be 
greatest precisely beneath the highest stitions To carry 
out the mqu ly more fully it wis considered thit, by 
omitting the pirt >f the reduction to the sea level which 
t ikes iccou it f the attraction of the mass of the plain 
(which would mean omitting to subtrict the attraction 
produced bj it) wt should as it were transfer its mass to 
the subjacent parts and so make up for the lack of 
density md obt nn the condition of uniform density below 
the sea level 1 here would then rem un only the correc 
tion for elev ition necessary If this proceeding gave the 
value appropriate to the Dtitude under each station, it 
would show that the individual stations were seriatim m 
isostatic equilibnum But the ittempt failed It was 
found that the attraction of the matter of the more 
elevated stitions was not separately compensated by 
defect of density immediately below The analogy of the 
detached floating logs did not hold good It remained to 
inquire whether the senes of stations was in isostatic 
equilibnum when considered as a whole—the case more 
nearly analogous to the raft If this were so, gravity, 
when reduced to the sea level, would be uniform for 
the whole tract 

For this purpose a mode of reduction devised by M Faye 
w as adopted I he altitude of the country surrounding the 
station within a radius of too miles was reduced to a mean 
altitude, and the attraction of a plate of rock of thickness 
equal to the difference of altitude between this mean 
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plain and the station was allowed foi and it was found 
that this correction brought the gnv ity at each station 
much nearer to the computed value for the latitude than 
either of the previous methods The conclusion was th it 
when large areas weie considered they were approxi 
mately m isostatic equilibrium The result of this senes 
[of observations] would therefore seem to lead to the 
conclusion that general continental elevations arc com 
pensated by a deficiency of density in the matter below 
sea level, but that local topographical irregulanties 
whether elevations or depressions are not compensated 
for, but are maintained [supported] by the partial ngidity 
of the earth s crust (Putnam) The measurements of 
gravity appear far more harmonious when the method of 
reduction postulates isostacy than when it postulates high 
rigidity Nearly all the local pecuhanties of gravity admit 
of simple and ration il explan ition on the theory that the 
continent as a whole is approximately isostatic and that 
the interior plain is almost perfectly isostatic (Gilbert) 
It appears therefore that the crust of the earth is 
sufficiently thick and strong to carry such unequ il loads 
as considerable mountains upon its surface without 
necessarily breaking through but when a large area is 
involved, it bends downwards into a denser material 
beneath, so that the crust and the load it carries are 
conjointly in approximate hydrostatic equilibrium 

O tlSIIFK 


SOME hbCFNT HOOKS 0/V MYCOLOOi 
British Hindus I tors A Classified fext bool of Myco 
logy By George Massee Vol iv 8vo pp vm 522 
(London and New York Ceorgc Bell and Sons, 1895 ) 
Systematic Arrangement of Austrait in bungi toother 
with Host Index ind List of IVorhs on the Subject 
By Dr McAlpine Government Vegetable Pathologist 
4to, pp vi 236 (Melbourne Robt S Brain, Govcin 
ment Printer, 1895) 

Guides to Growers No 18 Onion Diseue By D 
McAlpine (Victoria issued by the Department of 
Agriculture 1895) 

R MASbEE is to be congratulated on the comple 
tion of another volume of his “British Fungus 
Flora There has been no complete work of the kind 
issued since the publication of M G Cooke s “ Handbook 
of British Fungi* in 1871 and the knowledge of these 
obscure plants has advanced enormously since then In 
the first three volumes the author treated the Basidto 
mycetes and the Hyphomycetes the present volume takes 
up the large natural order of the Ascomyates , and deals 
in turn with three families—the 6 ymtuascacett the Hys 
tenacece and the Discomycetes The Hysteruicea form 
such a natural transition between the Discomycelts and the 
Pyrtnomycetss, that it seems a pity Mr Massee has not so 
arranged the families as to make them follow each other 
in the text book , he has, however very carefully pointed 
out the affinities of the different groups 
A general account of the Ascomycttes, theif life history, 
habitat, &c, is given in the introduction The author 
agrees with Brefold that sexual reproduction ts unknown 
in this fomily Thera is also some useful information 
about the best methods of collecting and preserving speci 
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mens and of examining them New descriptions have 
been written out for m iny of the plants based m nearly 
every case on the authors own observations Wherever 
it has been possible he his examined the type specimens, 
or those specimens at epted is authentic in well known 
ixsi uilt It is impossible to over estimate the value of 
such work The descriptions are full and complete and 
great care has been taken to give careful measurements 
The Hystmuea have not before been worked up for 
Britain Mr Massee has not included Acrospermum in 
this family nor in this \ ilume We await the next instal 
ment of his work to see where he will place it 

Bntish Discomycctes by Mr W Phillips, has been 
for some time the standard work for that family It was 
published in 1887 and there has been no reason for any 
material change in the way of treating the subject The 
genera \ylo%riphi Btatorella, and Abrothillus, pre 
v lously included imong lichens, have been proved to be 
fungi md are recorded Xylograph 1 in the fomily of the 
PA icide r Bi xtorell 1 and Abrothallus in the Paielharue 
The classification of the fungi is pretty well fixed as 
regards the natural inlers but no two systematists are 
agreed on the anangement of genera and species 
What chaiacters ire important enough to constitute a 
genus is a question that each one answers in his own 
wiy Phillips gave great importance to microscopic 
characters but he was also largely guided by features 
v isible to the n iked eye or on slight magnification He 
has comparatively few well marked groups and somewhat 
large genera with sub genera Saccardo laid much more 
stress on the d ffeientcs between the species md created 
new genera to represent deviations from the types or 
revived old genera that had been sunk by systematists 
like Phillips Mr Massee goes even further he retains 
nearly all the geneia that had been kept up by baccardo, 
and he has added in the Discomycctes eight genera revived 
from older authors and five new gtnert, none of these 
being founded on ne v plants Mr Massee may be nght 
in his views of classification, but the multiplication of 
genera and species where that can be tvoided, is much 
to be regretted 1 he matter has been admirably stated 
by Mr bpruce in his Hepaticx of the Andes and 
Amazon p 73 tor a local flora he writes “ora 
limited aiea, too many genera will tend to produce con 
fusion rather than precision, especially where several of 
the geneia are monotypie so that, on the whole, it seems 
desirable to make our genera as comprehensive as pos 
sible There arc sever il monotypie genera im tided in 
this volume, as for instance Cuborna, to which genus 
A scop ha nus Boudsen has been transferred on account of 
its globose spores th isc of Ascophanus being elliptical 
The task of classifying the Pcztsct is no light one, 
they are here divided into three large groups— Glabratce, 
Vestita, and Camosa under which the genera and species 
are arranged in a way that differs, m many instances, from 
that of every previous writer The two first groups are 
familiar to us as the Nudte and Vestita of Phillips In 
the latter group the genus Lachnella has been dropped, 
and the species are dispersed and reclassified under 
Ennella, Fchmella Dtplocarpa, Dasyseypha, &c. Lack 
nella Cuprtsst has been placed by itself in the genus Pttya, 
because the margin is free from the external hairs that 
are so marked a feature of this group, and because it 
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grows on conifers I In this group we also find Geopyxts 
Persoon (emended) Myc "feur i p 324 (not p 42, accord 
ing to both Saccardo and Mr Massee) Persoon did not 
make Geopyxis a genus, although Saccardo also credits 
him with having done so , he published it as a division of 
Pestsa, and Saccardo is the first who made it a genus> 
and therefore it ought to be Geopyxis Sicc One of the 
species is the beautiful Pestsa cotcinea of old authors, 
transferred by Phillips to Lachnea, by Saccardo to Sarco 
scypha, and now by Mr Massee to Geopyxts The division 
of the Lamosa includes the genera Pestsa, Otidea, 
Humana, and others A new genus, Curreyella, has 
been made to include Pestsa radula and P trachycarpa 
Are we to assume that the Cuban species Massea guts 
qutltarunt grows also in Britain > 

In the family of the Hehellea there is much less 
alteration and rearrangement, but even there, two genera 
have been retained that were considered unnecessary by 
Phillips and Saccardo Cudonta Fr, to contain I eotia 
ctrctnans , which differs from others of the genus m the 
possession of filiform spores, and Afitrophora L6v , in 
which arc placed two species of Aforchella, Af gtgas and 
M lemtltbera In these the lower half of the pileus is 
free from the stalk 

The numerous changes however much we regret them, 
testify to the care with which Mr Massee has treated 
the subject He has omitted to mention one point of 
considerable morphological interest that the ibnormal 
many spored condition of the ascus in Tympams is due 
to budding of the original eight spores in the ascus 

The classified list of fungi, issued by Dr McAlpine, has 
been compiled to assist vegetable pathologists in deter 
mining the diseases of plints due to these organisms 
The knowledge of Australian fungi is as yet very incom 
plete, and we may expect the hat to be largely augmented 
M C Cookes “Handbook of Australian fungi has 
served as a basis for the picsent work, and to it base been 
added the genera and species rccoided by the more 
recent collectors and workers in this branch of liotany 
Australia possesses such a unique flora of the phanero 
gams, that we should have liked some indication of the 
fungi that belong exclusively to that country The 
author has mainly followed the method of classification 
which has been adopted by Saccardo in his “ Sylloge 
Fungorum ’ Dr McAlpine retains the Hyphomycetes as 
a class by themselves, but describes them as imperfect 
Ascomycetes, this is hardly correct, for though many of 
them have been proved to be form genera, others are 
unrol ited so far as is yet known 

Besides giving us a list of fungi, Dr McAlpine has 
drawn up some very instructive tables The number of 
fungi recorded lanes very much from colony to colony 
Victoria heads the list with 1070 species, though we sus 
pect this position of pre eminence is due to the presence of 
Baron von Mueller rather th in to the abundance of fungi 
Queensland records 1060 species, a large percentage of 
the whole due to the labours of an indefatigable worker, 
Mr F M Bailey Brisbane has 739 species, and New 
South Wales lags fai behind with 406 There is much 
work evidently to be done before the localities are all 
worked out The total number for Australia and 1 as- 
mania is 2294, as compared with 5040 recorded for 
Britain The total number of species known to science 
NO. 1349, VOL 52] 


is somewhere about 40,000. Dr McAlpine has also pre¬ 
pared a host index, which presents many points of 
interest On Casuanna, that peculiar Australian tree, we 
find Pomes tgntanus, a cosmopolitan species Eucalyptus 
seems specially afflicted—leaves, bark, branches and 
trunk have all their separate fongal parasites The 
Composites are hosts to but two, an eFctdtum and a 
hynchytnum, evidently an incomplete account 
The Aganctnetr and Polyporece have received a much 
larger share of attention than the more minute forms of 
the Dtscomyeetes and the Pyrenomycetes, Australian 
collectors give an account of but five Nectnas and two 
Paisas, but these forms are very easily overlooked The 
Pkycomycetes are also very sparingly represented , there 
are two Peronosporas, one on tobacco leaves, the other 
on the onion There is no record of potato disease, nor 
of salmon disease, we can only congratulate the colony 
on its immunity 

In addition to the authority and date for each fungus. 
Dr McAlpine gives the locality in Australia, the habitat 
and a description m English of the species, but in no 
case does he indicate the characters of the genus , the 
list thus strikes the reader as being very imperfect, and 
the absence of all information as to the size of the par¬ 
ticular plants renders it less useful than it might otherwise 
have been Vi e think he has vainly spent his strength 
in his attempt to provide an English equivalent for the 
scientific name of each fungus Popular specific names 
have not been given even to flowering plants, such as the 
different kinds of Myosotts or Lrepts, and such names are 
equally valueless in the case of fungi 

Dr McAlpine has recently published, in “(.uides to 
Grown s, a most useful and practical account of the 
disease of onions caused by eelworms, with the best 
methods of curt 1 he worms live in the soil, and various 
dressings are recommended, suitable rotation of crops, or 
burning the surface of the land This particular eelworm 
attacks the stems of plants, and in the case of the onion 
destroys the bulbs leaving the roots unharmed 

A L S 

OUR BOOK SHELF 

The Climates of the Geological Past, and their Relation to 
the Evolution of the Sun By Lug Dubois (London 
Swan Sonnenschcin and Co, 1895 ) 

The first part of this essay consists of a brief and 
judicious summary of the geological evidence as to great 
changes of climate in past ages, while the second part is 
an attempt to explain the causes of such variations 
Various well knoun theories have been advanced to ac 
count for the phenomena, but none have met with general 
acceptance , a few years ago Dr Neumayr wrote “ Most 
plausible and simple would it certainly be were the sun a 
variable star that at different periods emits different 
quantities of heat, but for this no proof is forthcoming ” 
(Nature, vol xlu p 180) The author of the present 
work seems to have adopted Dr Neumayr’s suggestion, 
but goes further and attempts to show that the postulated 
changes of solar radiation nave actually taken place In 
a general way, the fact that the sun must once nave been 
hotter, has been frequently stated as a possible cause of 
the higher temperatures during early geological tunes, 
but a gradual cooling of the sun is insufficient to explain 
all the vicissitudes of geological climates Basing his. 
estimate on the relative proportions of stars of different 
spectroscopic types, the author considers that the sun has 



Septembfr 5, 1895] 


NATURE 


43 7 


be &r wrong in assuming for the past a maximum duration 
of about ten million years, and a radiation m the white 
star stage twice as intense as at present As a step 
towards the reconciliation of the life assigned to the sun 
by physicists and that demanded by geologists, it is sug 
gested that in consequence of the higher temperature 
when the sun was a white star, denudation was earned on 
more vigorously, and animal and vegetable life developed 
more rapidly than has been supposed 

Notwithstanding that the author has approached the 
subject with an enlightened mind, he does not appear to 
have greatly advanced the explanation For the production 
■of changes other than those due to the progressive cooling 
of the sun, it is necessary to suppose that the sun is sub 
ject to penodical changes, and the chief argument brought 
forward in favour of this supposition is tint the acknow 
ledged eleven yearly period of the sun renders it probable 
that there may also be periods of longer duration 

It is clear that such long period changes are quite out 
side our range of observation, and the indirect evidence 
brought forwird is unconvincing We do know, how 
■ever, that the variation which has been observed in stars 
resembling the sun is very rare and always slight 
Methadtsckes /ehrbuck der Elemeniar MathematiL Von 

Dr Gustav Holzmuller (Leipzig Teubner, 1894-5 ) 
This is a text book of elementary mathematics, showing 
the extent of knowledge required of the German school 
boy , and apart from the interesting presentation of the 
subjects in a m inner far superior to anything we can 
show, the book is well worthy of translation as illustrating 
the difference in the at indards of requirement of Germ in 
and English schools, the knowledge exacted of the 
German schoolboy being about the equivalent of our B A 
requirements 

But then the Geiman schoolmaster although woiking 
to a much higher standard, can take his responsibilities 
lightly he has merely to point out to his pupils that it 
depends entirely upon themselves whether they are to 
spend three years or only one under the civilising in 
fluence of the drill seigcant 

The harder his pupils work, to escape with one year 
of military service, the higher the standard which the 
government inspector can exict for exemption , thus the 
paradoxical result is attained that the system of con 
scuption tends ultimately to elevate the mtcllcitual 
standard of school knowledge but, on the other hand, 
the physical development of youth runs great nsk of 
being stunted Obviously there is no place in a German 
school, or trench school either now, for the cricket 
towing, and football, which we now consider of equal 
importance with abstract studies All Europe is now 
an armed camp, this country excepted, and the ob 
servant philosopher is doubtless beginning to draw in 
feiences as to the comparative tffect of the systems on 
the development of the human race 

Dr Holzmuller's “ Einfohrung in die Iheone der 
isozonalen Verwandschaften und der Conformen Abbil 
dungen, 188a, is a well known standard work, profusely 
illustrated with carefully drawn diagrams, which em 
phasise many delicate points in the Theory of Functions 
in a manner much more convincing than arguments 
depending on a procession of analytical formulas so 
also in this “ Metnodisches I ehrbuch,” a plentiful supply 
of figures serves as a substitute for long algebraical ealeu 
lations 

The author has made these elementary parts of mathe 
raatics more interesting and pleasant reading by historical 
notes and simple applications, and altogether the work 
is a great contrast to the dry bones we are'accustomed 
to here , it would be well for our writers of school books 
to study the sentiment expressed in Dr Holsmuller’s 
preface “ Uns von der aflxustarren Gebundenheit der 
LehipUne su befreien" G j 
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LETTERS TO THE EDITOR 

[Tie Editor dees net held htmulf responsible for optntomt ox 
pressed by hu correspondents Neither earn he u nd erte h e 
to return, or te ctrrespond with the writers of, repetod 
manuscripts i Ht embd /or this or any other part of MATVU. 

Heights of August Meteors 

In addiUon to the four or five meteors recordtd last week in 
Natusb (vol hi p 395 6) by Mr Denning, as having been 
simultaneously observed at more than one station during Bus 
year s August meteor period particulars which have just now 
reached me of some observations of the Penefds made at Trrng, 
m Herts, on the night of the nth inst, show that two of the 
meteors seen and mapped here between 9 4$ and is r M on 
that night, also had their apparent paths mapped simultaneously 
at a place at Trrng, about nineteen miles due north from this 
point of observation The bast line between the two stations is 
a rather short one for such comparative determinations, but as 
the recorded flights passed nearly overhead, and nearly from 
east to west across the line between the stations, the conditions 
foraiiuracy were very favourable in both the meteors’ casts and 
the appuent paths seem alsi, by the comparison, to have been 
mapptAl with much precision They require, however, as usual, 
correcti ins of 1 few degrees at the beginning and end points to 
make them quite geometrically compatible 

Trwg- August 11 q 53 1 M , 1st magn , left a I mg streak 
along a long path 33 from 33a! + 39 to 387* + 42}, 
(corrected path 35', fr m 338 + 40 to 380 + 41) Duration, 
2 or 3 seconds 

i/ou&h —August 11 9 53 P M , 1st magn , white, 37* in 
I 2 second from 331 + 53 to 368 -+ 51 , (corrected path, 35*. 
from 336 4 5oi l > 277 + 54) Left a bright white streak on its 
whole course for 3 seconds 

ThL observed tmeks are 15 to 13'apart, nearly parallel but 
slightly c >n verging an 1 if mode parallel about 14* apart 

throughout, they indicate a radiant point at the east horuon 
(II N from L ) at 21 -r 7 near js and • Pitcium, from very 
near which radiant point the meteor was, no doubt, directed as 
its long streak leaving flight plainly enuugh denoted a very 
nearly horizontal m it ion The resulting real path is from 77 
miles over a [Mint 4 miles north of bamngdon in Oxfordshire, 
to 77 miles over a spi t 3 miles EN1 from Uxbndge, in 
Middlesex Thu, course if 50 miles with a duration of I 2 
seconds gives the speed if flight 41J miles per second, the speed 
fir meteors with parabolic motion from the same radiant point 
( minting a small addition for the earth s attraction) being 40J 
nulcs per second In Mr Cregs General Comparative Table 
of Radiant Positic ns as N1 106 of the list ( 1 British Aasocia 
tion Report 1874 p 333) a place at 22 + 5 is given as the 
average radiant centre if 1 group of several meteor showers 
(bserved by Schmidt m Athens (p 321 2 of the same 
Report ) in July August and September It was thus from 
a very central direction 1 f t rather notable autumnal group of 
meteor showers in the neighbourhood of a Ptsciura that this 
bright streak leaving mctLir seems to have proceeded The 
torrcLtions above applied t the recorded paths, although ap 
patently considerable are really only slight shillings >f the flights 
lengthwise, their original lines of directum, and hence their 
resulting radiant point being left, as nearly equally as possible in 
both the paths, almost unaltered 

frtHg - 11 3 1 m shot 13°, leaving a streak, from 345 4- 58 
to 325 + 53 (corrected path 13°, from 343 + 58 to 322 + 53) 
Plough —11 4 p si , 3rd magn , shot 10*, without strode, 
from 350 + 72 to 312 + 70 (corrected path 10° from 352 + 7* 
to 3J7 + 70*) 

The path corrections here are only small shortenings or 
extensions of the apparent tracks to bring their lengths mto 
agreement (at distances apart then of 13° to 18°, in the right 
directions) without disturbing the path directions, which diverge 
from 45 + 53, a point nearly coinciding with the usual radiant 
point of the Perselds on August 10-11, at 44 + 56 
The concluded real path is from 67 miles over a point 5 miles 
west of I efghtoo, in Bedfordshire, to 53 miles over a point 3 miles 
west by north from Trrng The length and downward slope of 
the real path was 19fc miles, from 45* altitude, 34° north from 
east The tune of flight of this small PeraeJd was not noted at 
either place of observation, but as it probably agreed with that 
of several similar short Perselds noted nearly overhead on the 
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same night, which varied with the length' of path from about 
o 5 to o 7 bee , the velocity deduced would b- between 39 and 
27 miles per second, fairly agreeing with the real meteor speed 
of the Perselds, which is 38 miles per second 

It would be interesting to learn a any observations were marie 
elsewhere of a meteor seen at Tring at 9 32 p M on the 19th 
inst , descending from near the lemui at 317! + 37 , southwards 
to 320+ 15, which exceeded the fixed atari in brightness, and 
which was brilliant enough to attract the attentions of ordinary 
wayfarers there, so that with this observation of its path at 
Tring, its real coarse, and the position of its radiant pmnl in 
the northern sky might be determined A S IIfrsohpi 
Observatory House, Slough, Bucks, August 29 


Do the Components of the Compound Coloure in Nature 
follow a Law of Multiple Proportion * 

On examining the data contained in Mr Pillsbury s interest 
ing and valuable r/tum/ on colour measurements in the United 
States, by means of ordinates and abscissa, fur the various 
1 olours on squared paper, it became at once evident from the 
parallelism of the diagonals whteh could he drawn that, although 
previously hidden, there was a numerical relation underlying 
them, and that probably the measurements would furnish an 
iflirmative answer to the question printed at the head of this 
letter Can it possibly be that those compound colours which 
occur with such profusion in nature we the result of siniult 
colours being combined in definite multiple proportions » Can 
there lie a law of multiple proportions here, sum Ur to that which 
hotds good in the domain of chemistry ? 

Let us sec how far the data which Mr Pillsbury gives support 
such a conclusion they cannot from their paucity prove it If 
wi take all the foluge greens given, raise the percentage of 
black to 100 in each case, and proportionately increase or 
lecrease the yellows and greens then the tmount of jell >w in 
each case divided by the amount of green in each case will give 
a rati j which the black lie mg equal, may be said to represent in 
figures the colour of the particular foliage Now what do we 
hnd on examining the resulting ratios? They are all divisible 
into groups of multiples of 2, which may lie represented as in 
the last column of the table by 1 \ , 2 ^ , 3 \ It will lie noticed 
that while the figure in the snond decimal place is not exactly 
a multiply of 2, jet it tends very much in that direction 



Hemlock 
While Pit 

fi&L. 


Hickory 
White Birch 


White Oak 



Of course the conclusion reached cannot by any means be 
1 nnndtred proved, as we do not know if the foliage greens were 
selected by Mr Pillsbury purposely, or were merely the result 
of pure chance , but it would seem amply to repay furthtr investi 
gallon, and I should be pleased to hear that Mr I'll Is bury could 
undertake it, or, if he feds unable, but would fumuh me with 
the necessary material, I would try and undertake it myself 
As much stress is laid upon the commercial utility of this 
system of colour measurement might I suggest that in all ctses 
the simple colour of which there was the largest quantity should 
he taken as measuring 100 1 By this means there would always 
lie one less numher to recollect, write, or telegraph, than there 
are simple colours in the compound—no small factor when 
dealing with large quantities h How utii L01 1 ins 

Chuichfield, fdgbastan 


Transformation of Moulds into Yeast* 


The experiments carried out in Dr Jorgensen’s laboratory ui 
Copenhagen, on the morphological relations of moulds and 
yeasts, are of great interest, and have an important bearing upon 
the study of the Japanese method of re/C/brewmg, an inves 
ligation of which was made by the wnter whilst in Japan, and 
the results of which were published by the National University 
of Japan in 1881 

In this process a mould is caused to grow over the surface of 
steamed nee until the grains are firmly matted together by ibe 
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fibres of the mycelium, and this product (kyt), mixed with 
fresh steamed nee and water, is placed in mash tuns and slightly 
warmed After a short time active fermentation sets in, result 
mg in the preparation of a liquid (j a/tf) containing as much a* 
15 per cent of alcohol The question as to the origin of the 
ferment cells was discussed in the memoir above referred to, and 
the conclusion was arrived at that there was no evidence to show 
that the mycelium underwent any change, but that the ferment 
cells were denved either from the air, or from the vats or 
from spores which had attached themselves to the surface 
of the mycelium Microscopic drawings were given illustrating 
the appearance of the mash at various periods during the fer 
mentation, and m these the mycelium was seen to preserve tt* 
original form to the end of the process The feature upon which 
most stress was laid by those wno asserted that the mould was 
converted into the ferment, was the suddenness with which the 
fermentation showed itself, of which fact there could be no 
doubt but it seemed to the wntLr that there was a very simple 
explanation of this The fermentation tppears immediately 
after the warming of the mash, which haa already been exposed 
to the nr in shallow vessels at a low temperature for several 
days before hemg collected into a single vat It is also allowed 
to stand in this vat for several hours liefore heating, during 
which time probably all the dissolved oxygen has been used up 
by the fcrmtnt By heating, the temperature is then raised to 
alxnit 25 C , a 1 million very favourable to the growth ofyeasl 
Knowing how ixpidly the jrcxst plant buds under sue h con 
dltions it does n it seem necessary to invoke the transformation 
of the mycelium into ferment cells to account for the sudden 
appearance of tht fermentation 

The note (\VMRt, August 22 p 397) further says that 
Juhicr found in his flasks in which the Japanese mould, 4sptr 
gi/lta my.i (called E urotium oryst m the writers memoir), 
was cultivated 1 growth of typical alcohol producing sacchar 
omyccs celts If there wen. spores attached to the surface of 
the mycelium it seems necessary to kn>w in what manner they 
were destroyed lief ire the introduction of the mould into the 
culture flasks It w mid also be interesting to have more details 
of the Sire of th» se icllx, to ascertain if they correspond exactly 
with those found in the native Japanese fermenting vats The 
sue of the full grown cells measured by the wnter were on the 
average o 0082 m m in their longest iliameler—tliat is, between 
the dimensions 1 f ordinary beer yeast md wine yeast 

Cardifl, August 24 R W Atkinson 

In reply t > Mr Ukinson s inquines, we would refer hint to 
Juhltr s original c nmnumcatinn on his exiienments with Asper 
gill in m to be frnnd in part 11 if the Ceutralbla/t fur 
HaUmolo\,u \ w t and 9, 1895 

August 29 Thf Wriifk ot ihf Note 

Mr Seebohm on MiddendorfTs Credibility. 

Mr Sffbohvi writes (cutUa p 385) “ There is no reason to 
believt that Middendorft ever found the eggs of the little stint 
1 he eggs which he records as being those of/) enga nnnuta were 
probably those if Jtmga ruJUotlis xml possibly those of 
Kritiga eubmwuta To me these statements seem made in 
obbvion of the facts, and as some years ago I exhibited in 
Iaindon (Pro> loo! to , 1861, p 398) one of the specimens on 
which doubt is thus thrown, I beg leave to show that there is no 
reason for believing that distinguished explorer to have been 
mistaken The only egg* he records (S/A Kent, II 11 p 221) 
are four, the parent of which he caught under his game bag No 
other nest is mentioned, and this one was found on July I, 1843, 
in the Taimyr peninsula, which is admittedly as well within the 
range of r rntnuta, as it is outside of that recorded for T rufi- 
coins (cf Palnfen, Vega Expod Vottu\tapl JakUagthor, v tab 
4) Though not recognising these two buds as good species. 
Von Midaendorff had carefully noticed (tom at p 222) the 
difference between examples obtained in the far fast (Ochotsk) 
and in the high North (Taimyr), expressly stating that the latter 
agreed with Neumann s figure which undoubtedly represent* 
T mntuta in summer plumage As lo T sudmmuta, I am not 
aware of any evidence of its occurrence in the Taimjrr, and by 
conjecture only can it be ascribed to that district, hut the sup 
position that a single nekt can have belonged to lioth T ruficoms 
“ ami posmbly 7 submtnuta, is a masterpiece of conjecture 
wholly above my power of comprehension 

Ait red Newton. 

Magdalene College, Cambridge, August 23 
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Q UITE recently some negatives of photographs of the 
Moon, taken at the Pans Observatoiy by MM 
Lcewy and P Puiseux, were exhibited at the Academy 
of Sciences 

The negatives have been carefully studied enlarge 
ments made and specimens sent to all the principal 
.scientific societies interested in them These enlarged 
copies are of great help in the study of the Moon and 
have been the means of making clearer many unceitun 
points for they allow every detail to be seen without 
difficulty Their chief advantage, however lies in the 
great expanse of surface which they embrace many 
facts, hard to discover on the smaller negatives have 
now been ascertained 

In their communication made to the Academy MM 
Loewy and Puiseux gave an account of the results they 
have obtained m studying these photographs Some of 
them are of great interest 

( onsidenng, first the Moons suiface they note that its 
markings are of a less varied type than those of the 
eirth and its prominences are chiefly of a ciicular shipc 
By the way in which the Moon reflects it is thought that 
its crust is of solid matter similar to volcanic rocks 
This agrees perfectly with Laplaies hypothesis in which 
he states that the Moon w is thrown off from the earth 
when the latter was in 1 nebulous state I he Moons 
mean density sc ireel) surpasses th it of the crust of the 
«arth its materials judging exclusively from the exterior 
oust are of a more uniform chemical composition 
But although wc might trace its histor) from the time in 
which it was thiown off from the earth it is clear tint all 
the facts rest on 1 very uncertain basis it is sciricly 
probable that the Moon had the same appcaiance then 
it has now it is onlv when the masses had become to 
a certain extent solid that the surface markings could 
have been formed which are now to be seen A ver> 
long period must have elapsed between the nebulous 
state of the Moon and its pnsent fixed condition the 
process commencing no doubt by the union of the 
particles of scorn. Owing how< vcr to currents arising 
from various sources ruptures must often hive taken 
pi ice causing lines to be left «n the parts which were 
not quite solid 

The various 1 nes which un be followed on the 
photographs ma> be quite c is !> described Thc> arc 
valleys between huge mountains One of the hugest is 
the valley of the Alps to the west of Plato another one 
between Heischel and Hippirthus between Bode and 
Ukert and one to the south west of Kheita It would 
be absurd to imagine them anvthing like the terrestrial 
valleys they are almost ptrftrtly straight do not branch 
off at all, and keep the same vidth almost the whole 
length There is no sign of what has become of the 
materials out of them, and when minutely examined the) 
appear to have flit bottoms this fact seems to prove 
that thev were once filled with some liquid which has 
dried up As before stated their origin is most probably 
due to currents, which must necessarily have developed 
in the mass of the moon when still fluid These valleys 
are grouped about in various parts and run parallel 
chiefly especially near the equator, but they also go in 
other directions Ihere is nothing to show that the 
direction has remained the same 

So long as the revolution and rotation of the Moon 
■were not performed in the sime time, the tides must 
have produced very considerable change of lev el which 
would hinder the crust from becoming solid* The scorn 
therefore, would gradually form itself into larger and 
larger islands, which, however might often have got 
broken up owing to constant collisions. Still gradually 
gaming in thickness, they eventually constituted the 
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oldest part of the Moon ind at then expense the circular 
formations were formed w hich we now see. After a time 
banks of scoria; of great length covered the Moon, leaving 
only narrow pass ig es for ci rculation Continual collisions 
destroyed the projecting parts, which facilitated the 
ultimate joining of the islands 
The fluid misses of a body like the Moon take part in 
the general circulation but niturally have (heir tides 
undei the influence of gravity I he combination of 

these two movements produces irregular rates in the 
floating masses wh ch more or less always impede their 
displacement Ihs irregular rate causes renewed 
collisions and rectilinear formations differing in direction 
from the first After such various forces had been brought 
into pla) it is not astonishing that the marks left are 
not absolutely regulir and symmetrical The parallel 
lines indicate the existence of similarly directed currents 
at the time the supcrhti il solidification was going on 
L he lines running in different directions indicate changes 
in the direction of those currents 

Let us now consider the result of a huge boulder of 
crust getting detached and felling If felling on a slope 
it would naturally slip down, ana in the matter, not vet 
solid f>im as it were 1 path thus ultimately a valley 
would be made I his explanation applits itself moie 
cspci 1 illy to the v die) of the Alps because of its very 
precise shape If therefore these valleys are imperfect 
joinings of ancient luptuics they must form, on the hard 
crust lines of less resistance The lines of craters are 
now easil) explained ilso the vanous holes in the 
furrow s which m i) be looked upon as explosion outlets 
If on thi other hand they date from superficial solidi 
fit it on their presence must have influenced the sub 
sequent foimat t ns Admitting th it under 1 put of the 
crust dread) thit k 1 d nunution of pressure is produced, 
( ipable of producing a cav ity these changes might be 
brought ibout b) the gi idual cooling of the Moon or by 
the movements of the intenor tides The cavities might 
tike almost a circular form if the crust were homo 
geneous having for the centre the point where the 
pressure w is at 1 nun mum But if there aie other 
ruptures and lines they would probably form the boundary 
ti the civit) Wc noti e that the polygon form is most 
frequent after the ocular in many cases also the 
furrows form tangents t > the circles 

MM I a.wy and I uiseux remark finally that it is not 
for them to sa) which of the hypotheses is roircct they 
merely wish to ill mention to the immense help 
the cnluged negitives may prove themselves to he 
h v entually no doubt they will be the means of making a 
map whic h may sho v us that the surface structure of the 
Moon is veiy similar t > our own 
We imagine that not every one will agree with all the 
opinions above txpicssed bv MM Lccwy ind Puiseux, 
but it is cleai that stvi ral utmortant questions have been 
raised by the migmfi ent photographs wc owe to their 
skill ind industiv 


UNSClhNUUL t \CAVAlIONS IN UxYPT 

P ROh DR ( bCHWEINP URTH has recently 
written a most interesting letter to the editor of 
Die Pntscknft fur A gyphxke Sprachi According 
to him the time has arrived when a limit ought to 
be put to the energy of Egyptian excavators Within 
the last few yeais there has been such a tremendous 
collecting of antiquities, that it lias seemed to be 
the desire to leave nothing whatever for the next genera 
tion to discover Our near descendants will in all prob 
ability, not thank us for our want of patience it may have 
totally different methods of research, and may bring 
opinions forward we have not dreamt of If this be the 
case we shall, most probably, be blamed foi having dis 
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turbed so much, and shall be accused of “vandalism ’ 
under the mask of advancing scientific research 

rhere is no doubt that the excavations have been car 
ned on too fast The great museum in Egypt has no 
proper catalogue, and is arranged and filled up with 
things in a most unsatisfactory way, many objects have 
not even got the date when found In this wav, what 
would be treasures have become absolutely valueless on 
account of the carelessness of former officials, who con 
stantiy depended on each other, and, in many cases, on 
their memory, for the facts connected with objects found 
This will always be the state of things unless the excava 
turns are supervised by museums, for the haste with 
which they are earned on, does not allow time to 
work out the history properly The things are merely 
brought under cover, they accumulate, and only short 
notices are wntten about them It is for this reason that 
many noted things found have not been heard of till years 
afterwards, likewise, before the old treasures were 
properly examined, others have been dug out, particular 
attention being given to pretty things with which to 
ornament museums Consequently, while search was 
being made for inscriptions, smaller objects were 
neglected, and many details overlooked 
Whereas formerly complaints were ever being made 
about the difficulty of obtaining permission to excavate, 
now the state of things is just the opposite There 
is too much liberality men are allowed to excavate, who 
have no knowledge whatever as to how to set about it, 
and hive no serious object in view Valuable things 
have been removed from the Fay6m, Heliopolis, and 
other places by quite uneducated people, and sold as 
market goods in Cairo All this sort of thing makes the 
advancement of science a farce 
A natural consequence of this hasty digging, but a 
state of things greatly to be lamented is the de 
struction of the ancient topography The confusion 
caused is beyond description It is very desirable 
that there should be an international inspection 
committee, which would insist on things being cleared 
up, and not allow the graves and tombs to remain open, 
with bonts and limbs of the dead in them, which is so 
often the case 

Another deplorable fact is the absolute ignoring of 
objects connected with natural history These objects 
require special care when being dug out, and also are 
more difficult to find Their destruction greatly en 
dangers the science of antiquity, and many an object, 
the value of which is now unknown, may m some future 
period be the key to some great problem Likewise the 
bones of domestic amm Us are overlooked, although the 
many pictures of these animals help to make a study of 
them very interesting, and the remains of plants and 
flowers are similarly neglected, though these objects are 
the stepping stones to the restoration of the ancient 
history 


JOSEPH IHOMSON 

B Y the death of Mr Joseph Thomson, we have to mourn 
one of the foremost of contemporary African ex 
plorers His loss is all the more sad, as it comes in what 
ought to have been the prime of his manhood When we 
remember what Thomson has done, what a part he played 
in the exploration of British East Africa and in securing 
for England her supremacy on the Niger, it is difficult to 
realise that he has done it all before the age of thirty 
eight Joseph Thomson was bom in Dumfriesshire, on 
February 14,1858, and was the son of a quarry owner 
He was educated at Edinburgh, and early took a keen 
interest in African exploration, in which he first personally 
joined as assistant in Keith Johnston’s expedition to the 
African Lakes This left Dar es Salaam early in 1879, 
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but before it reached its first objective point—Nyasa—its 
leader died Thomson was then little over twenty one 
years of age , but he rote to the occasion, took command, 
and single handed earned the expedition to a triumphant 
conclusion He explored the plateau between Nyasa and 
Tanganyika, and the western shore of the latter from its 
southern end to the Lukuga, there he added another to 
the pile of contradictory statements as to the relations of 
this n ver and the lake He tned to work westward to the 
Upper Congo, but, owing to the hostility of the natives, 
he was compelled to return to Ujiji and back to the coast 
This was Thomsons first expedition,and in some ways it 
was his best, for his scientific observations were then 
made with greater care and detail than in any of his later 
journeys The following year he returned to East Africa 
to search for the coal reported on the Rovuma Next 
year he was sent to Africa on the famous expedition, the 
story of which he so brilliantly told in ‘ Through Masai 
land He left Mombasa m 1882 with a powerful 
caravan fitted out by the Geographical Society, m order 
to determine whether there be a practical route across the 
Masai country to the Nyaiua, to explore Mount Kenya, 
and to study the meteorology, ethnology, and natural 
history of the region traversed After groat difficulties 
with his men, he marched inland to Taveta, at the foot of 
Kilima Njaro I here he joined a powerful caravan under 
the famous slave trader, Jumbo Kmameta, and together 
they traversed Masai land to I ake Naivasha, going first 
along the route of Last, and then along that of Fischer 
Thomson then turned to the east, and was the first 
Furopean to set foot on the plateau of Laiktpia and to see 
Kenya from the west But the Masai were present in 
force, and Thomson had either to fight or retreat He 
those the latter iltemative, and, contenting himself with 
i distant view of Kenya, under cover of night fled north 
ward to ll inngo He explored this district, which he was 
the first Euro pern to reach, and then went on to the 
Nyania, and back to the coast His next expedition 
was up the Niger His tact and patience in dealing with 
natives, here stood him in good stead, and rendered this 
expedition his most successful, for he returned with the 
treaties which gamed for England practical supremacy in 
the Niger Basin In 1888, with Mr Crichton Browne,he 
undertook a journey to south western Morocco, materially 
correcting some previous descnptions of the structure of 
that country He took a senes of altitudes, and with 
charactenstu acumen discovered for himself the 
divergences between the results given by aneroids and 
boiling point thermometers , but it was cquall) charac 
teristic th it he did not follow up the subject, »nd con 
tented himself with attnbuting it to the imperfection of 
his instruments In 1891 he was sent by the Bntish 
bouth Africa Compiny to annex the metalliferous region 
of Katanga He was greatly hindered by the Portuguese, 
who fired upon his flotilla, and when he reached the 
frontier of Katanga he found that Captain Stairs s expe 
dition had arrived before him, and secured the country for 
the Belgians Thomson returned to England with his 
health ruined by his six African expeditions Residence 
at Kimberley sived him for a while, but phthisis had 
taken too firm a hold to be dislodged, and after a 
lingering illness he passed away on August 2 

It is too early to attempt to estimate fairly Thomson's, 
work as an explorer , but no one could follow in his foot 
steps without recognising how singularly keen was his- 
topographic insight, how rapid his powers of observation, 
and how marvellously true were his instincts His 
powers, in fact, amounted almost to genius. In his quick 
ness of perception and his literary skill he reminds us of 
Burton, though without Burton’s scholarship and colossal 
capacity for steady work But Thomson’s brilliant gifts- 
had their dangers, and it is impossible to compare his 
work with that of some of his contemporaries, or even of 
some of his predecessors, without recognising that he was 
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sometimes as careless as he was capable, and that he 
rarely used his great abilities to the full He belonged to 
the school of explorers who prefer rapid traverses and 
pioneer work, to scientific investigations and detailed 
surveys He reminds us by his geographical work of 
Livingstone, and by his love of sport of Selous, rather 
than of men like Fischer, Schweinfurth and Junker 
He was fonder of the field than of the Ubrtuy, and 
often did not, apparently, know which of his results 
were new, and which were known before The thing 
of which he was proudest was that he had never 
taken the life of a native, for he had avoided hos 
tilities owing to his tact and infinite patience, which 
was especially creditable to a man of such an impulsive 
temperament His love of peace, however, was not due to 
any fear of war, for he was brave to recklessness That 
he felt warmly, and could speak impatiently, was shown 
by his criticisms upon the management of the Emin 
Relief Expedition In his most famous expedition it was 
unfortunate that he followed such a trained naturalist and 
learned ethnographer as Fischer, and was himself followed 
by such a laborious and skilled cartographer as von 
Hbhnel On the other hand, this journey was the one 
which showed Thomsons powers at their best , for he 
then had the fullest scope for the exerase of his tact as a 
leader of men, his dash and daring as an explorer, his 
enthusiasm as a sportsman, and the consummate skill 
with which he gained the affections of his men and the 
confidence of suspicious natives The same qualities 
won him respect at home He is described, by those who 
knew him, as singularly modest and unassuming His 
frank sincerity and genial humour endeared him to a wide 
< trcle of friends, who devotedly cared for him in his long 
illness, and now mourn his early death 

J W Grw okv 


W1ILIAV CRAWL ORD WILLIAMSON 
\K7 HFN the author of this article began the work for 
vv his “ Einleitung in die Fal-eophytologie, he soon 
realised that it was quite impossible to produce such a 
book without an accurate knowledge of Williamson s col 
lection of sections He therefore wrote to Manchester and 
requested permission to make use of the collection An 
invitation to Williamson s hospitable house was the 
immediate result He there spent eight delightful and 
busy days, during which the host was never weary of 
demonstrating his specimens to his guest, who was 
astonished at their abundance, or of imparting to him the 
fullest information from his store of knowledge The 
guest departed with feelings of the warmest respect and 
Utude In the course of the following years, however, 
has often again had the privilege of returning to 
Manchester ana London, and of knitting closer the bonds 
of reverence and friendship with him who is gone The 
last occasion was in the spring of the current year, when 
the writer left with the conviction that it had been their 
last meeting Williamson's death actually took place at 
CUpham Common, on June a3, when in his seventy ninth 
year 

William Crawford Williamson was bom at Scarborough, 
on November 24, 1816 His father, John Williamson, a 
gardener by profession, but by the bent of his mind a 
naturalist, ana especially a geologist, was a zealous 
colleague of William Smith, who was attached to him 
both by friendship and by their common pursuits, and 
who spent two whole years, 1826-1828, under his roof 
Young Williamsons father encouraged his scientific 
tastes, even from his earliest days, his observational 
faculties were strengthened by frequent excursions , the 
association with Smith, and with the circle of active 
geologists of that fruitful period, influenced his boyhood, 
and left behind an effect which lasted his whole life. He j 
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has often told the writer about his geological and 
botanical rambles with his father and friends along the 
beautiful cliffs of the Scarborough and Whitby coasts 
He had an extraordinary love for his more immediate 
home, and was proud to call himself a Yorkshire man 
Williamson s first publications “ On a Rare Species of 
Myhlus, ’ and “ On the Distribution of Organic Remains 
in the Lias Senes of Yorkshire,” appeared when he was 
only in his eighteenth year About the same time he 
also contributed a considerable number of drawing^ to 
Lmdley and Hutton’s “ I 1 ossil l lora of Great Britain,” a 
work which was completed in 1837, when he was twenty- 
one In his later years he did not continue to work much 
at remains preserved as impressions, for his whole interest 
had become diverted to anatomical studies One or two 

E rs on Zamn i>tgas (now called Wtllt v/ifoma), 
ver, owe their ongin to the matenal accumulated in 
those youthful days The last and most important of 
these papers appeared in 1870, in the Trout ir/ious of the 
Linnean Society, vol xxvi under the title “ Contributions 
towards the History of /atnia tpgas ' 

Williamsons family was not much blest with this 
world s goods He was therefore obliged to adopt some 

e ical calling and n aurally chose the medical pro 
in, for which he prepired, first at Manchester, wnile 
at the same time acting as Curator of the Natural History 
Museum there, and subsequently in London In 1840 he 
became member and licentiate of the Royal College of 
Surgeons Soon afterwards he settled in Manchester as 
a medical man, and remained there over fifty years, 
carrying on for a long time an extensive practice In 
addition to this the piofessoiship of Geology and Natural 
History at the Owens College was conferred on him in 
1851, an office which he administered, in its foil extent, 
for many years In 1872 however, he handed over the 
geology to Boyd Dawkins, and from 1880 onwards gave 
up the zoology, and confined himself to botany This he 
continued to teach down to 1892, when his decreasing 
bodily strength compelled him to retire altogether He 
then removed to I ondon in order that with the aid of 
the greater facilities there offered he might the better 
advance the scientific work, which he was still zealously 
pursuing Here, after three more years, he too soon 
ended a life of whieh one may certainly say, with the 
Psalmist, that its strength was labour and toil 

For medical practice and professonal duties, though 
strenuously and most consaentiously earned on, did not 
satisfy Williamson s mighty power of work Concurrently 
with these occupations, a constant flow of scientific pro 
duction went on the many sidedness of which is scarcely 
conceivable to the present generation Not only did he 
write articles in medical journals, which lie beyond the 
scope of the present notice, he also continued to work 
with the greatest zeal at zoology, botany, and, above all. 
geology and paleontology, as is testified by his numerous 
publications—laige and small 

From his youth upwards, Williamson had been much 
occupied with the investigation of fossil fishes, and in the 
latter half of tht thirties, and beginning of the forties, he 
wrote various memoirs on this subject His studies of 
lower organisms gave rise to the works on Campylo 
discut on Volvo.x Olotator,* and on Foramimftra the 
last and most important of which, embracing the whole 
of his researches on the subject, was published by the 
Ray Soaety in 1858 under the title of “The British 
Foramimfera. ’ These writings have received due 
acknowledgment in the works of Carpenter and Butschli 
In 1833 remarkable work by witham, of Larting 
ton, appeared, in which the study of the internal stiucture 
of carboniferous fossil plants was entered upon for the 
first time, vith the help of the thin ground sections 
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invented by Nicol J his work laid the foundation of our 
knowledge of the structure of the I cpidodmdra and 
Stiunana, and Brongniait then applied the new method, 
with the most brilliant success, to the investigation of 
Su>tl/ana Williamson also soon attained brilliant re¬ 
sults by its aid, studying the shells of Forammifera, and 
the scales and teeth of fishes Two papers, published in 
the Philosophical Tianseu lions (1849 and 1851), and con 
sidered excellent by competent judges, were the result 
Naturally, the study of fossil plants, which had been 
so successfully begun, was not neglected, vvhenev er such 
matenal could be obtained in the proper state of pre 
sen at ion, which at that time was not easy Williamson's 
first attempt of the kind, the precursor of the whole 
paleobotamcal literature which he created, was the 
papei “On the Structure and Affinities of the Plants 
hitherto known as S lernber^ur," in which the Stern 
heigioe weie identified as medullaiy casts, which had 
been suirounded by an Aruicanan wood As already 
mentioned, however, the material for an extended use of 
the method was at that time still wanting Then, just 
at the light moment, t ime the discovery of the calcaieous 
nodules, enclosing vegetable remains, in the Ganister 
beds of the coal fields of I incashireand ^ orkshire The 
investigation of the tiensures thus revealed was first 
taken in hand by their dix< overer, Binney himself, and 
subsequently by Cairutheis and Williamson The latter 
first began with woiks on the Calamaiica, three of which 
appeued in rapid succession fiom 1869 to 1871 They 
are “On the struttuie of an undesuibed type of Lola 
modi ndron from the upper coal measures of 1 ancashire 
“ On t new form of Calamitean strobilus , and “ On the 
org inis ition of an undescribed vertuillate stiobilus from 
the lowtr coal measures of I ant ashire 
As was necesxtnly the tase, material now began to 
accumulate in Williamsons hands, ind he enjoyed the 
active to operation of various zealous collectors Then, 
m his fifty fifth year, he beg in the great senes of memoi 1 s 
which maik the culminating point of his scientific activity, 
and which will assure to him, foi all time, in conjunction 
with Hrongniart, the honouiable title of a founder of 
modem Pakcobotany 

In the course of the following twenty yeais, nineteen 
memoirs of this senes appeared in the Philosophical 
Pmniactions, under the general title “On the Orgamsa 
tion of the h ossil Plants of the Coal measures ” 1 hey 

all contain exclusively his own observations, made cntucly 
on matenal from the Bntish coal fields It is i gigantic 
work, which by itself alont would form the abundant 
fruit of a mans whole life It was supplemented, how 
evei,b> vanous other contiibutions to the same subiect, 
published in the Afcmotr\ of the 1 iterary and Philo 
sophical Society of Manchistci, the Annalcs di t Sciences 
naturelles , and the Annals of Botany During the 
same penod, in 1887, also appealed Williamson s ex 
haustive “ Monograph on the Morphology and Histology 
of Stiipnana peonies,' which will long form the basis of 
our knowledge of these fossils 

I he tecognition by p il 1 ontologists and botanists of 
the full importance of these works of \\ iHiamson’s, 
has been of course a slow ind gradual process This 
was really due to extern d circumstances In the first 
lace, Williamson found it necessary, as the matenal in 
is collection, and his ow n experience increased, to return 
repeatedly in his latei m< moirs to plant remains which 
had been dealt with in the earlier parts Consequently, 
if we wish to obtain an idea of any group, it is always 
necessary to study Several of these treatises simultaneously 
This, however, presents great difficulties, except to those 
who possess sepirate copies tor the readei stands 
helpless before a pile of sixteen volumes of the Phtlo 
sophual Transactions ' 

On the other hand, theie is another point which must 
be taken tnto account Williamson's method of anato 
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mical description, clear as it is, bears the stamp of the 
scholastic ideas of a past time For this reason it is only 
understood with difficulty by the botanists of the present 
day, and must often first be translated into the form now 
customary 1 his is laborious, and has stood greatly in 
the wav of the rapid diffusion of his results 
Williamson himself was fully conscious of these diaw 
backs, and finally, in order to remedy them, he began a 
new senes of memoirs, in conjunction with Dr Scott, 
the object of which was to present a connected and 
systematically-ordered account of the results obtained, 
clothed in the language of modern anatomy The first 
memoir of this senes appeared m 1895, in the Philo 
sophual Transactions, and treats of the Cabunanere and 
Sphenophy Ilea Two further papers arc already com 
pletcd, nut he w as not spared to see them published 
The basis of all Williamson’s labours in fossil botany 
is, of coui sc, the collection of slides which he left, con 
taming some thousands of preparations It is unique of 
its kind in the world, and of the greatest importance, 
for it contains the evidence for all the innumerable 
special observations recorded in his works Like Will 
denow s herbaiium or Lindle/s collection of orchids, it 
will always remain an invaluable source of information, 
to which paleontologists from all sides must resort Its 
owner was iware of this, and so also is the author of 
this notice, who may boast that he knows the collection 
as scarcely my one else does It was through him 
that Williamson decided to prepare and distribute, m a 
printed form, a detailed index, giving exact references 
to the individual preparations ana the places where they 
are cited in the memoirs This was necessary, for the 
multitude of preparations often made it very laborious, 
even for the owner, to look out a particular section to 
demonstrate some special fact This work was taken in 
hand ibout 1890, and has considerably increased the 
usefulness and value of the collection to posterity Three 
instalments, and those the most important, have already 
appeared under the title, “General Morphological and 
Histologicd Index to the Author’s Collective Memoirs 
on the t ossil Plants of the Coal measures 1 Only the 
Cordaite e, the Gvmnospermous seeds, and a number of 
fossils of doubtful affinity, are still wanting We may, 
no doubt, ultimately look for a synopsis of these from 
the hand of a friend, so as to complete the entire work 
If we now consider the contents of the palasobotanical 
htciatuie created by Williamson during the last twenty 
five yeais of his life, we find that it consists, first of all, 
of the most minute description and reconstruction of all 
those types of plints which took part in the formation 
of the coal beds of Great Britain He abstained on 
pimciplc from concerning himself with non Bntish 
matcml We have acquired from him the most exact 
knowledge of the structure of the Calamanere, the Lepi 
dodendre 1, the Sphenophy Here, the F ems, and I ygino 
dendret As regaids several of these groups, it is true, 
he had before him fairly detailed investigations by 
previous observers, but in other families, especially the 
Calamarie e and Lepidodendrere, he himself laid almost 
the whole found ition of our knowledge He showed 
that both groups are, as regards their ft unifications, 
indubitable Archcgoniatre, but that they possessed, like 
our recent Gymnosperms, a secondary formation of wood 
from a cambium , he taught us to recognise, in the 
Stigmanre, the subterranean organs of the Lepidodendrere 
and bigiltanre, he reconstructed in the genera Lygtno - 
dendron and Heterangium , described by nun, a type of 
plant which, by its characters, occupies an intermediate 
position between Filicinere and Gymnosperms, especially 
Cycadere It thus can find no place m the system of 
recent plants, but represents a direct derivative of the 
unknown ancestral stock from which the two groups still 
living have also sprung In connection with this type, 
Renault’s Foroxylere have since turned out to be their 
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later Permian relation*, while the Protopityse of the Culm 
are more ancient allies, with similar characteristics We 
thus learn how far back we must go, m the senes of 
geological formations, in order to meet with the last 
traces of the common ancestors of those classes in the 
vegetable kingdom which are now living 
By his discovery of Archegoniate plants with secondary 
growth, Williamson however came into collision with the 
aoctunes of Adolphe Brongmart, otherwise so highly 
reverenced by him, who held this character to be an 
absolute cntenon of the Phanerogams, and denied the 
possibility of its occurrence in other classes of the 
vegetable kingdom Hence a literary feud arose between 
Williamson and B Renault, BrongmarPs distinguished 
pupil The latter endeavoured to prose that Williamson 
was in error in the identification of nis Leptdodendra, that 
they were really Stnllartte, and together with the latter 
belonged to the Gymnosperms, while the truly Arche 
kornate f^eptdodtndra were destitute of any secondary 

G rowth The answer was not long in coming , proof was 
eaped on proof, until ultimatcl> the real state of the case 
was made completely clear In all essential points 
victory was on the side of our author Other subsidiaty 
differences respecting Sttgmarta, the Calamane t, &.c, 
leouire no more than a mention here 

ft was thus made evident by W llhamson that cambial 
growth in thickness is a charactei which has appeared 
repeatedly in the most various families of the vegetable 
kingdom, and was by no means acquired for the first time 
by the Phanerogamic stock I his is a general botanical 
result of thcgieatest unpoitance and the widest bearing 
In this conclusion Palaeontology has. for the first time, 
spoken the decisive word m a purely botanical question 
The result has proved well worth the great trouble and 
labour which had to be gone through m order to attain it 
It would be difficult to conceive a more magnificent 
monument to Williamson than one which he himself set 
up at Manchester, in one of the halls of the Owens 
College Museum 

In the year 1887 there was discovered in a quarry neir 
Bradford, a gigantic petrified tree stump, which, when 
carefully exposed, was found to run out at the base into a 
widely spreading system of ramifications of a Stig | 
manan character In the quarry this precious relic, like 
many others before it, would in a very short time have 
fallen a victim to destruction by weather and the hand of 
man Williamson, however, at quued it by purchase, had 
it carefully subdivided into numeious pieces, and brought 
it home safe and complete to Manchester This was not 
accomplished without the greatest personal exertions 
and a considerable expenditure of money (to which 
several fhends contributed), for there were whole 
waggon loads of material to be removed rhen the 
first thing which had to be done was to secure from 
the University authorities the necessary space for erci t 
ing the fossil This was not an easy matter, and great 
opposition had to be overcome, as we can easily under 
stand on looking at the specimen, which measures over 
29 feet in diameter 

Finally it was fitted together, piece by piece, and fixed 
in its natural position, resting on a massive pedestal of 
brickwork The fiery youthful zeal of a man already over 
seventy, overcame all the difficulties that arose People 
were astonished at the unusual development of energy 
which this Sttgmarta had caused, and gave it, in good 
humoured jest, the name of “ Williamson’s F oily ’ 
“Williamson’s Folly" may now be reckoned among the 
sights of England, and Manchester may be proud of 
possessing it, for it represents a last gift, worthy of all 
honour, from the deceased, to the place which for so 
many years was his home and the scene of his activit) 

The author of this notice, who only knew Williamson 
during the hut years of his life, must not attempt to 
picture to those who lived with him his kindly and 
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benevolent nature, which always retained the freshness of 
youth, or hts simple character That would be a work of 
supererogation, for the whole of scientific England knew 
and respected him, and wherever he went he was a wel¬ 
come and honoured guest 1 he writer can only report, 
in all brevity, on the work of Williamson’s life, and when 
asked to undertake this, it was with pleasure that he took 
up his pen for that purpose SOLMS Laubach 


NOTES 

The resignation of Dr Uliert GUnther, F R S , of the post 
of Keeper of /oology at the Natural History Museum, bouth 
Kensington, is announced Dr Gunther has occupied for over 
thirty years the position he now vacates 

Thp “ Swiniy I ecturcr this year is Dr J G Garson, who 
will take as the subject of the twelve lectures he purposes giving, 
“ I he Geological History >f Man Ihe lectures, admission to 
whiLh will be frtc, ire t lie delivered in the lecture theatre of 
the South Kensington Museum on Mondays, Wednesdays and 
Fridays, at five l u , licginnmg on 1 rulay, October 4 

Ws have 11 iccord the death of two prominent members of 
the medical professionabrnul vu Dr Pasquale Landi, Professor 
of Cbrucal Surgery sue essively in the Universities of Siena, 
Bologna, and Pisa, end Dr Texicr, Professor of Internal 
Path ilogy m the Medic d School of \lgiers 

Mk ClI VKl Cs Ml 11 HM I whose death at the age of seventy 
fiae occurred on Vugust 22 was a well kn iwn engineer and 
shipbuilder He founded the Walker shipbuilding yard on the 
Tyne a > ud whieh under his guidance developed into one of the 
largest in the c rantry In 18b2 it was merged into the F lswick 
Company of the present I ord Armstrong, and up to the time of 
his death Mr Mitchell prulitally superintended the whole of 
the shipbuilding work if the L jmpany 

Till- ■UhtH urn sav that during the autumn of this year a 
monument is to lie unveiled il Osteel, in 1 ast Frieslunl, in 
memory of the discoverers of the sun s sjiuts David and Johann 
labncius Ihe site thisen is the place in the cemetery where 
the grave of the elder I d nous was ducovered aluut nme years 
ago 

We are informed by 1 r f John Milne, that coi imumcations 
respecting the Transa turn of the Seismologicnl Society, and 
the St tsmologual fount it, may he addressed to him at Shide Hill 
House, Shide, Newport Isle if Wight, at whieh place a small 
station has been established t record earthquakes having their 
origin in distant localities, ind ither unfclt movements of the 
earth s surf tee 

Thi annual general meeting of the 1 ederated Institution of 
Mining Engineers will be held in North Staffordshire, at Shel 
ton. Stoke upon Trent, on September 18 and 19, when papers 
on ‘The Depth to Prxl active Coal measures between the 
Warwickshire and I aneashire Goal fields,” “ (.old mining in 
Nova Scotia, ’ “The Use ofSteel Girders in Mines,' “Economic 
Minerals of the Province of Ontario, Canada, and “ The Blast 
ing F (ficiency of I xplusites are expected to Ire read, and a 
discussion of various papers which have already appeared in the 
TrattsacftoHs of the Institution may take place A number of 
excursions are also arranged 

The fifth quadrennial meeting of the International Congress 
of Otology will lake place at Florence, under the presidency of 
Dr V Graze, from Septcmlier 23 to 26. Various discussions 
will be opened by Dr Barr of Glasgow, Dr Gelid of Pans, 
Prof. Grademgo of Turin, Prof A Pobtxtr of Vienna, and Dr 
Secchi of Bologna, and there are in the complete programme, 
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which has just been issued, the title* of no fewer than fifty nine 
original communication* to he brought before the meeting It 
u hoped that Bntuh otology will be well represented, a* it is 
intended to invite the next congress to meet in London, either 
in 1898 or 1899 Pull particular* as to terms of membership, 
routes hotels, &c , may be obtained from Dr St Clair Thomson, 
*8 Queen Anne street, W 

An International Congress of Technical, Commercial, and 
Industrial Education is being organised by the Socifte Philo 
mathique of Bordeaux, and u to be held at Bordeaux from 
September 16 to 21 The programme is, we understand a full 
one, and contain* many item* of interest and importance 
A fkaturr of the annual meeting of the Yorkshire Naturalists' 
Union, winch is to take place at York on October 30 will be an 
exhibition of specimens, photographs, &c showing work done 
during the past year tn all departments of the Union It is re 
quested that all members who intend to exhibit will comraum 
cate direct with the Local Secretary, at the Museum, York, on or 
before October 21 

Th» various medical schools will U. reopened at the begin 
rung of October and at most of them introductory addresses 
will be delivered to the students On October 1 at St George s 

Hospital, the speaker will be Mr George D Pollock, at the 
Middlesex Hospital Dr W Julius Mickle, and at the West 
nuiuter Hospital Dr Monckton Cope man At the latter 
institution Viscount Peel will distribute the prizes The intro 
ductory address at University College will be delivered by Prof 
J Rose Bradford, and the annual dinner of old and present 
students will take place at the Hfitcl Mftropole on October 1, 
under the chairmanship of Sir Richard Quam, Bart Mr A P 
Laune will give the address at St Mary’s, and the annual 
dinner will be held the same evening at the Hoi born Restaurant, 
Mr M-Ucolm Moms occupying the chair At bt Thomas s 
Hospital the prizes will be distributed, on October 2 by Sir 
Edwin Arnold, K C I E At Guy s there will be no formal 
introductory address, but on the evening of October I Mr J 
De Ath will read a paper at the opening meeting of the 1 hysical 
■Society, on “ Our Profession our Patients, our Public and our 
Press The annual dinner will take place in the Glub Dining 
Hall Dr Pye Smith m the chair At the Yorkshire College, 
Leeds, Prof D J Leech will, on October 1, distribute the 
prizes and deliver an address. Prof Victor Horsley is an 
nounccd to speak at the Sheffield School of Medicine, Mr 
Jonathan Hutchinson at University College, Liverpool, and 
Prof F H Nipier at St Mungo 1 College At Mason College, 
Birmingham, 1 rof Percy F rankland will deliver the address, 
taking as his subject “ Pasteur and hi* Work ’ 

THb Council of the Institution of Civil Engineers hat issued 
a list of suggested subjects for papers during the sesuqn 1895 96, 
for which the undermentioned prises may be awarded (1) The 
Telford Fund, left 'in trust the interest to be expended in 
annual premiums, under the direction of the Council ’ The 
bequest (with accumulations of dividend*) produces a gross 
amount of £235 annually (2) The Man by Donation, of the 
value of about ^10 a year, given " to form a fond for an annual 
premium or premiums for paper* read at the meetings ’ (3) 
The Miller 1 und, which, with accumulations of dividends, realises 
nearly £140 per annum Out of this the Council has established 
a scholarship called ‘ The Miller Scholarship,” and is prepared 
to award one such, not exceeding £40 in value, each year, and 

under the age of twenty five yean (4) The Crampton Bequest 
of £S°°> *• annual income of which amounts now to £13 14* , 
is devoted to the foundation of 1 The Crampton Prize,” tor " pre 
sentation to the author of the best paper on the Construction, 
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Ventilation, and Working of Tunnels of Considerable Length, 
or foiling that, then of any other subject that may be selected ” 
(5) The balance of the Trevithick Memorial Fundofjfioo Os pd , 
the unrest of which is £2 15s a year The list of suggested 
papers, although nut exhaustive, n for too long for u* to print, 
but may be had, with further information, upon application to the 
Secretary of the Institution 

The Royal Academy of Medical Physical, and Natural 
I Sciences of Havannah, at a meeting held on April 28, decided 
to offer amongst other prizes, mostly for medical essays, one— 
the Cafiongo Prize, value 250 dollars in gold—for the best essay 
on “ The Pharmacological Study of the I hud Extracts ” Tho 
competition, which is open to any person whether belonging 
to the medic-il profession or not, will be closed on March 19, 
1896, by which date fill papers must be sent in, written in 
French or bpanish, and sealed, with a motto on the internal 
envelope, and in another envelope bearing the same motto the 
author's name and address The adjudication will take place on 
May 19, 1896, when the prizes will be distributed to the sue 
cessfol competitors Further particulars may be obtained by 
writing to the Secretary, Dr Vicente de la Guard 1a, Havannah 

Undxr the active presidency of the Earl of Derby, a vigorous 
effort is being made by the British Dairy Farmers Association 
to give a helping hind to one of the most important branches of 
agriculture, dairy forming, and its allied industry of poultry 
raising At the twentieth annual London Dairy Show, to be 
held at the Roy U Agricultural Hall in October next, prizes to 
the value of £2515, in addition to 142 gold, silver, and bronze 
medals are offered for competition in 451 different classes, m 
many of which a keen contest is already assured 

An interesting memoir has been recently published by Dr 
Max MUller on the effect of fever temperature upon the growth 
and virulence of the typhoid bacillus In view of the conflicting 
opinions which have from time to time prevailed on the manner 
in which a high temperature affects the agent of infection in 
cases of typhoi 1 fever, these results ore of some considerable 
jiractical interest Thus in 1882 we find Jorgensen ventilating 
the idea that the development of the morbific material in the 
system in cases of typhoid fever might be retarded by greatly 
reducing the temperature of the body, whilst other authorities 
have as confidently stated that the feverish rise in temperature 
was capable of destroying the typhoid organism, or, at any rate, 
hindering its development Both of these opinions are based on 
very slender experimental evidence Dr Max Muller has car 
ned out 1 series of researches in which he has carefully recorded 
the growth of the typhoid bacillus at various temperatures, and 
he states that when preserved at about 40* C this microbe takes 
five minutes longer to proliferate, or produce a new generation, 
than when it is kept at a temperature of from 37 5* to 38 o* C 
respectively, that is to say, in the absence of all adverse ctrcum 
stances, under the most favourable conditions, as many as forty 
five generations if typhoid bacilh may proceed in one day from 
a single parent bacillus at the normal temperature of the body, 
whilst at about 40* C thirty nine such generations may be 
elaborated In crnsidenng these appalling figure* it must, 
however, be remembered that such an uninterrupted multiplies 
tion of the typhoid b a cill us does not necessarily take place tn 
the human system, the conditions which surround it in the 
latter case are of a far more com plica t ed and subtle character 
than those which obtained m Dr Miiller’s laboratory culture- 
tube' But these results show that a fever temperature of about 
4o"C 1* not able to destroy the typhoid bacillus, or to sfiect its 
growth to any considerable extent 1 even higher temperatures of 
41 5* to 43 o* C were also incapable of «nmhil«nng this 
microbe, and typhoid bacilh kept for sixty two days at 42*0*0 
showed subsequently no abatement of their vitality. A* regards 
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the effect of such temperatures on the virulence of the typhoid 
bacillus, Dr MUller states, but only as the result of very limited 
experiments, that he could detect no difference in the lMEviour 
sn Ous respect of those kept at 37* and 40* C respectively. 

A modified centesimal system of subdividing time and 
angular measures is advocated by M H de Sarranton, in the 
Ram* ScutUifyu* He proposes to retain the hour as a funda¬ 
mental unit of time, on account ofits universal acceptance, its con¬ 
venience, and the hopelessness of the task of altering it But the 
hour should be divided into too minutes, and the minute into 100 
seconds Thus each new minute would be three fifths of an old 
minute, or thirty six seconds, while the new second would be a 
little over a thud of the present second Two of the new seconds 
would cover the tune of a brisk step b^te the accelerated pace 
used in the French army The new second is the time taken by 
one semi vibration of a simple pendulum ta 9 cm long Time 
could then be consistently expressed in hours and decimals 
Thus 8 3348 h might be read 8 hours 33 (new) minutes 48 (new) 
seconds, and calculations involving tune would be much sim 
plified. Clock and watch dials would be subdivided into hours, 
as usual, but the smaller divisions for the minute and seconds 
hands would be hundredths of the circle instead of sixtieths, 
and every tenth division would have to be slightly marked 
For angular measurement, M de Sarranton proposes 340*, 
subdivided mto 100 minutes of 100 seconds each, so that they 
could be converted into hours by shifting the decimal point one 
place to the left 

A FEW particulars of the new mouth of the Vistula are given 
in the Globus It was made by regulating the old branch going 
into the Baltic, which was straightened and shortened from ten 
miles to four and a half, while the channel was broadened by 
shifting the dyke on the left bank six miles to the west At 
the same tune, the Danzig branch was cut off by a lock This 
useful piece of work will not only make the Vistula more acces 
sible, but will prevent the disastrous floods which caused far 
teaching destruction in winter and spring, near the mouth of the 
nver The work cost a nullirn p junds half of which was 
borne by the districts concerned, and half by the f-erman 
Treasury 

The current number of the British Medical Journal has a 
note on the vision of School Board children, based upon a report 
of Dr Tames Kerr, medical superintendent of the Bradford 
School Board The texts employed were designed to detect 
every child who had not good distmt vision with one eye at 
least, the hst of children thus obuined including those with 
deflect of distant sight from all causes remediable or otherwise 
Such a list having been made, it was an easy matter to more 
fully examine all the children thus tabulated, and to classify and 
deal with them as might be necessary In the report, tables 
are given’showing the number of children examined, and the 
percentage of defective eyesight tn the different standards from 
one to seven A perusal of Dr Kerrs report will, in the 
opinion of our contemporary, well repay those who have to 
conduct simitar examinations of Urge numbers of schoolchildren 

We have received from the Deutsche Seewarte (Hamburg) the 
report of its labours during the year 1894 The duties of this 
institution differ materially from those of the German Meteor 
ological Institute (Berlin), whose report we lately noticed, mas 
much as the former deals specially with weather prediction and 
manna meteorology In both of these brandies great activity is 
shown, and we have frequently referred to thf useful work 
earned on The detailed discussion of the meteorology of the 
vanoua oceans, tot the benefit of seamen, the preparation of 
synoptic weather charts of the North Atlantic Oceui, for the 
advancement of practical meteorology, and the publication of 
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observations tsken m remote parts of the world, are noteworthy 
instances of the industry of the institution For the purpose of 
obtaining information relating to mantime meteorology, it has 
not only established many agencies in German ports, but the 
Consuls in several foreign ports, including English, also take part 
m enlisting observers and supplying the necessary registers, the 
result being that about 450 voluntary observers were co operating 
at the end of the year m the mercantile marine alone 

The annual report of the Department of Mines and Agricul¬ 
ture, New South Wales, for the year 1894, has come to hand. 
In it reference u made to the resignation of the position of 
palaeontologist of Mr Robert Etheridge, occasioned by his 
accepting the curatorship of the Australian Museum Mr. 
Fthendge will, however, we are pleaaed to notice, still retain 
connection with the department, having, the report says, volun¬ 
teered to act as honorary consulting palaeontologist 

We have received from the Keeper of the Manchester Museum, 
Owens College a new handy guide to the museum, which hat 
been compiled for the purpose of indicating cursorily the principal 
objects in the building and its general arrangement, for the 
benefit of visitors whose time 11 limited To those who can 
afford time to pay several visits, the illustrated guide is recom¬ 
mended as being more complete and useful 

The new part of the Asclrptad, Sir B Ward Richardson’s 
quarterly, contains articles on “ Cycling and Heart Disease, ’ 
‘The late prevailing Epidemic, ’ and, with portrait, "John 
Abemethy, IKS ' 

The additions to the Zoological Society’s Gardens during 
the post week include two Macaque Monkeys (Macacus cyno- 
molgus, b 9 ) from India, presented by Mr Hugh II Collis , a 
White tailed Sea Esgle {Nahcetus alhctlla) from Northern 
Russia, presented by Mr Robert Ashton , two Red backed 
Shrikes {Immius cof/uno), British, presented by Mr C Ingram | 
a Natterjack Toad (Bufo calamita) from Surrey, presented by 
Mr Hanley Flowei a Melodious Jay Thrush (Lemodioptron 

c ana rum), deposited a - Capuchin (Cebus t b ), a Porto 

Rico Pigeon (Columbi corensis), a Vmaceous Pigeon (Co/umba 
jinacea), a Bam Owl (Stnx Jtammea), seven Adorned Cera 
tophrys (Ctratophrys omata) from Brazil, purchased a Great 
Kangaroo (Macropus giguntus, <J), a Rufous Rat Kangaroo 
(Hyfsiprymnus ruftsetses, b ), a short headed Phalanger 
(Beltdcus brtviccps), bred in the Gardens 


OUR ASTRONOMICAL COLUMN 
The Forms 01 JtiiiRKs Satru itks —A paper, by Mr 
S I Bailey, on the f»ms of the discs of Japiters satellites, i* 
communicated by Prof L C Pickering to the current Astro- 
physical Journal A number of observations of the wtellites 
has been made with the thirteen inch refractor at the Arequipa 
Observatory, and the results were “ Under the best conditions, 
that is, with the instrument m perfect adjustment and good 
seeing, satellites II , III and IV were always teen round. 
Satellite I was twice seen having an apparent elongation in the 
same direction as Jupiter In both cases the satellite was near 
the planet On the second occasion, I, when off the disc, but 
near Jupiter, appeared elongated, but an hour later, plainly seen 
on the disc of Jupiter, it appeared perfectly round On the 
other hand, the shadows of I and III on other nights were 
seen elongated Se\ eral occultations and transits were observed, 
but the limb of Jupiter was not seen when to me, it gave any 
indication of transparency . During the hours given, we 
foiled to detect any systematic change of form m any of the 
satellites These observations, scattered through the cloudy 
season, may not be the best poasdde, for the same observers and 
instrument m Arequipa, nevertheless it does not seem probable 
to me that any frequent periodic recurrence of an elupticrty, 
approximating in amount that of Jupiter itself, u mid have 
escaped detection ’ 
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Lihrmerix oi- Swim's Comet —The following element* 
and ephemem of Swift'i comet, the reappearance of which was 
announced last week, have been computed by Dr Bcrbench, 
and are publiihed in Edinburgh Circular, No 45 The ele 
rnents are deduced from the observation* —Mount Hamilton, 
August ai , Nice (M Juvelle), August 34 , Hamburg, August 
a$ 

Another observation of August 33, made by Mr J Witt at 
the Urania Observatory, Berlin, is closely represented by the 
ephemem, I)r Berbench thinks the comet will possibly belong 
to the group of periodic comets with short revolution 


1806 1834 interval, with a maximum at 1816, corresponds to a 
maximum of sun spot and to an intense gletscktrvtrstor r from 
1814 to 1824 The third and fourth periods are also likewise 
explained 

Cases are also made out for the secular variations in the 
climate, and a suggestion is thrown out that if we mxv look upon 
“ Kometen als stark elektruche Maasen, ’ then at the times of 
their maximum number and least distances from the earth, small 
induced currents may be set up, which will be recorded by the 
magnetic needle this latter question has not, however, been 
investigated 
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Ihe brightness at August 21 5 has been taken as unity 


Comsts and 1 Hi St v sioi Praton Since the discover j 
of the periodicity of the sun spots, investigations have shown 
that many trrrestml phenomena are, and others may lx dosel) 
allied to it rhtst are generally looked upon as results due to 
the variation in the sun If it were found that comets had 
an eleven yearly period, wc should have the question before us 
as to whither this period be the result of this period or whether 
the period depended to a certain extent on this periodical 
comitary influx It the sun is has been supposed, were fed, so 
to speak, with cometary mittir then the spot period would 
naturally be dependent on some external source of supply such 
as this But since the sohr atmosphere has a circulation which 
seems now to have lieen fairly shown to he the cause of this 
pcnodicit), such an outward supply of energy is not thought now 
to he of such importance is would have been the ease some 
years ago This docs not take away the interest, however, from 
Herr J Unterwegers invest4, itjon concerning the connection 
of spots and appearances of comets, but would rather instigate 
it The author has, by a strict examination of the elements of 
the larger periodical comets, obtained a function which can lie 
represented mathematically by a formula, and from which an 
eleven yearly period since 1740 can be recognised from the 
>iar 1833, also, the maxima and minima points fall together, with 
out exception, with those of the sun spot curves In determining 
the length of the period, the ampbtude of the period was set 
for each senes as a function of the length of the period, and 
then each vslue for the duration of the penod ascertained The 
calculation was so arranged that two neighbouring values, which 
made the amplitude a minimum, were also determined The 
values for the function came out as 8 68a, n 226 , 13 365 years, 
those for the senes showing the relative'number of sun spots 
being 8 731, It 354, 13 434 years 

To determine also whether the points of maxima and minima 
for the function were coincident with thoee for the senes showing 
the sun spot numbers, the curves drawn from the values derived 
coincided to such in extent that a secondary maximum could be 
recognised on both of them in similar positions 
Other results which tin investigator indicates as having lieen 
shown are —The identification of the thirty five yearly sun spot 
penod, the function giving larger values in 1778, 1816, 1848 
and 1883, and smaller minima in 176a, 1806, 1834 and 1867 , 
the time between two successive maxima being in the mean 

34 ^KuUr penod 1764 1806, with maximum at 1777-80, 
coumdat with a secular maximum of sun spots and a huge 
gUttchtrvertltrs which began in 1768 and ended about 1785 The 
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THE SIN’S PLACE IN NATURE 1 

XI 

The Clock Rate 

Tits proper regulation of this clock error and consequent 
“ trail of the spectrum across the plate parallel to itself are 
essential to the success of photographs taken by the objective 
pnsms The spectrum of a bright star must obviously be made 
to trail more quickly than that of a fainter one, and a shorter 
exposure is sufficient Since for the same clock error, and in the 
same time, a star near tjic pole will give a shorter trail than one 
nearer the equal ir, declination must also be taken into iccount 
Keeping a constant clock error, equal widths of spectrum for 
stars of different declinations may be obtained by lengthening 
the time of ex|x>sun for stars away from the equator, but in that 
case, the stars near the pole Would lie over exposed in relation 
to those nearer the equator 

The exposure given to stars of equal magnitudes sfiuuld 
evidently oe the same, no matter in whai part of the sky they 
may be situated ind the clock error should, therefore, be 
increased in proportion to the secant of the angle of declination 
The light ratio of Stan being 3 512", where n expresses the 
difference in magnitude, the time of exposure must vary in the 
same proportion and the clock error in inverse proportion 
Thus, where 5 minute* 1 -exposure is sufficient for a hrst magnitude 
star 31 minutes is required to ohtain a fully exposed spectrum 
of a stir of the third magnitude This hw, however, only 
applies to photographic magnitudes and must he modified 
according to the type of spectrum or the colour of the star 

f he red sure, being much weaker m blue and violet rays than 
the yellow or white stars, require much longer exposures than 
white stars of equal magnitude To obtain a spectrum of 
fl l’egasi extending t > the K line, for ex imple at least three 
!imi« the t\p isure required by a white star of similar magnitude 

lor conveniently adjusting the exposures, tables have been 
constructed which sli >w at a glance the position of the regulator 
for a star of giv in magnitude and decimation 

It is obvious thal with an instrument of high dispersion, the 
number of stars it is possible to photograph is very limited, as 
the long exposures required lor the fainter stars are impractic 
able, and, tven if jmsxible, tbe definition of the lines would be 
destroyed by atmospheric tremors 

Hence, it is at present only possible to photograph the spectra 
of the faint stars on a very small scale With an objective of 
8 inches aperture and 44 inches focal length, and a pnsm of 13“ 
refracting angle, 1’rof Pickering has photographed the spectra of 
stirs down to the eighth magnitude These spectra are about 
1 centimetre long, and a millimetre broad, and though they do 
not show a very great amount of detail, they are sufficient to¬ 
re veal the type of spectrum 

With an instrument capable of photographing faint stars, a 
large number of spertra may be taken at one exposure, but, 
with the instruments of larger dispersion, this is not generally 
the case, as there are few bright stars of nearly equal magnitude 
sufficiently close together 


The hlmtn ai Control 

1 consequence of the great accuracy required in the driving 
of the telescope when long exposures are n ec e ss ary, the 10 men 
equatorial has been fitted with a simple and inexpensive form of 
electrical control This is a modification of that designed by 
Mr Russell, of the Sydney Obaervatory 1 The existing driving 
1 Revised from shorthand notes of a tonne of Lectures to Workin* Men 
_! tbe Museum of Praviiud booloty during November and December, 
1804 (Continued from pace 445 ) 
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year ha* lecn altered so that the driving rod perform* its revolu 
tion in a second, and the motion is then communicated to the 
driving screw through a small worm wheel The driving rod 
is vertical and in two parts, the lower portion ending m a need 
ratchet wheel, 3 inches in diameter, and with aoo teeth The 
upper part of the rod ends in an arm at right angles to itself, and 
this arm carries a ratchet of suitable shape held down by an 
adjustable spring An electro magnet connected with the con 
trolling pendulum, is arranged so -u> to only permit the ratchet 


pass it once a se 


j 4a) If the clock be dm ing too 


lr images on the enlarging plate 
:h have a semblance of the true 



quickly the ratchet i> held uitil th stop is raised by th 
pendulum When held in this way the ratehet is lifted out of 
the teeth and the driving cl iek itself is not affected 

In order that this form of contrcl may be effect lie it is essen 
tial that the clock should be g ving 110 quickly as it Is only 
capable of retarding the driving r ) 1 
The controlling pendulum is if course regulated 11 the rate 
required for the particular star which is lieing photographed 
In Mr Russell s f irm of control the two parts of the dm ing 
rod are connected by friction plates It was found howeser 
on testing this arrangement that when the upper putt n was 
held by the electro magnet the rate of the governors was seriously 
retarded hence I introduced a ratchet wheel and its working 
leaves nothing to be desired 

Enlat^ements of the 

Many of the negatives taken hue leen enlarged about nine 
times on glass, and further ccpics have been liken on bromide 
paper, bringing the enlargement up to ab< ut twenty five times 
the size of the original 

Owing to various causes thi phot graphic spectra ol tamed by 
the method of trails show irregularities resembling the lines along 
the spectrum observed when the slit < f a spectroscope is partly 
clogged with dust It has been n iticed that the period of the 
irregularities is equal to the time of revolution of the main 
dming screw of the telescope and hence they may be accounted 
for by supposing the driving gear to be mechanically imperfect 
In that case some of the parallel lines which, by their juxta 
position form the broadened spectrum, are superposed, while 
others are drawn apart, thus giving rise to dark and bright lines 
parallel to the length of the spectrum These lines are more 
apparent in the case of bright stars than fainter ones If the 
telescope were driven with perfect regularity and the atmosphere 
were quite steady, We should olHam a spectrum Af uniform in 
tensity along its width Thu condition has very nearly been 


The irregularities above described are eliminated in the en 
larged negatives by giving them a very slight up and down 
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holder has beefl constructed in which the necessary mot 
given to the negative by a small driving clock 
A diagram of the arrangement is given below The 
drawback to this method is that defects of the film are apt t< 
produce, by a successn n of their m ' ' ' 

lines (generally very (amt) which h 
spectrum lines 

To distinguish the real lines from the artificial ones, a direct 
enlargement of the speetrum is made on the same 
plate alongside the other, the to and fro motion 
being dispensed with By a comparison of the 
tw > enlarge 1 strips, one can see at a glance 
which art the true lines of the spa tram, and 
which are those produced by small irregularities 
< n the him It may be stated that l)r Schemer 
has also used a somewhat similar method to 
the one dtstnbcd the only difference being that 
he cause 1 the plate on which the enlargement 
was t lie taken to have the oscillating motion, 
instead of the original negative The method 
employe 1 by me though n account of it had 
been published had been in use for some time 
l tforc Dr Schemer s method was announced 1 
My object was not so much to ohtam photo 
graphs f the spectra of a large number of stars, 
ns t> study m detail the spectra of compare 
lively few hence many of the stars have been 
I ht tugraphed several times with special exposures 
ind foci f >r different regions of the spectrum 
Vs in the cast of stellar spectra observed by 
eye the photigraphic sptcln vary very con 
siderably in passing fr un st ir to star 
In the classification of stars adapted from a 
considered >n of the visual observations, only the 
broader differences in the spedra have been 
taken int 1 account Prof I u kenng however, 
has suggested a provisional classification m con 
necli m with the Henry Draper Memorial nhnto 
graphs of stellar spectra but this chiefly rt lates 
to photographs taken with small dispersion 
New that 1 ha* Decvme possible to obtain large dispersion 
photographs of the si«Ira much more detail is revealed 
and hence I determine 1 t j deal with the presence or absence or 
changes of intensity of individual lines t > a greater extent than 
I rtf I ickcnng has lene in his observations so far published 



In the first instance, I arranged the various stars of which the 
spectra have been photographed m tablet, without reference to 
any of the existing classifications, and not taking into account 
the finer details 

The basis upon which this first grouping was founded is the 
extent of the continuous absorption at the blue end of the 
spectrum Such ^1 distinction was not possible in the case of 
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eve observations, and it u only by photographs that a classifies 
lion from thu point of view can be made 

Some spectia ahow a remarkable continuous absorption either 
m the ultra violet or violet, in other* thu absorption extends to 
about K, whilst in a third daw it reaches as far as (. 

These considerations gave four marked groups bach of these 
mom groups are next sub divided into sub groups by the most 
marked differences in the spectral lines 1 do not propose to 
give the detailed inquiry in thu place 

The important fact which stood out when the photographic 
attack hao got so far was that, whether we take Vht varying 
thicknesses of the hydrogen lines or of the lines of other sub 
stances as the basis tor the arrangement of the spectra, it was 
not possible to place all the stars in one line of temperature, 
but It wu necessary to arrange the stars in two senes 
When thu sorting was completed, I was in a position to con 
aider the various divisions of the photographic spectra thus 
arrived at, in relation to tht groups which were previously tug 
gested from a discussion of eye observations It u clear that if I 
got the same results the first conclusions would be strengthened 
We have therefore, to inquire how far this condition is mtu 
fied by the maw of new facts at our disposal Thu involves the 
consideration of some points m connection with the meteonUc 
hypothesis and it must specially be borne in mind that the 
fundamental difference between mine and other classifications u 
that it demands the existence of bodies of increasing as well as 
bodies of decreasing temperatures 
Since in my classification the connection between nebulm and 
stars u insisted on it was necessary to obtain a spectrum of one 
of the brightest of the nehul-e as a term of comparison The 
nebula of Orion was selected and a photograph taken with a 
30 inch silver on glass reflector in February 1890 This photo 
graph contained 54 lines which were carefully talmlated tor the 
purposes i f the comparison to which reference has lieen made 


The Complex Ortwin of Ike Spe tra of Nehule 

On the hypothesu, the bright lines seen in the nebul 1 should 
have three origins 

(1) The lines of those substances which occupy the greatest 
volume (or largest area in a section), in other words the lines 
of those substances which are driven furthest out from the 
meteorites and occupy the interspaces when possibly they may 
be rendered luminous by electricity Chief among these frr m 
laboratory experiments we should expect hydrogen, and next 
from the same experiments we should expect gaseous com 
pounds of carbon 

(*) We ore justified in assuming that the most numerous 
collisions will be partial ones grazes—sufficient only to pro 
duce comparatively slight rises In temperature The nebula 
spectrum, so far as it 11 produced by this cause, will therefore 
depend upon the phenomena produced in greatest number, and 
we may hence expect to find the low temperature lines of 
various metallic substances 

(3) In addition to the large number of partial collisions there 
will be a relatively small number of end on collisions, producing 
very high temperature,* and so for as this cause is concerned 
there will be some lines produced which are associated with very 
high temperatures 

Combining these conclusions in the spectra of nebula: we 
should expect to find evidence of 

Hydrogen and compounds of carbon 

Low temperature metallic lines and Outings 

Lines which are only produced at very high temperatures 


The Passage to Bright hue Stews 

On the hypothesu the lines seen in the spectra of bright line 
stars should m the main, resemble thoee which appear in nebul* 
They will differ, however, for two reasons — 

(1) Owing to partial condensation of the swarm the hydrogen 
area will be restricted and the bright lines of hydrogen will 
loae their prominence, the volume occupied by the carbon com 
pounds will be natively increased, and the brightness of the 
carbon hands will be enhanced 

(2) On account of the increased number of collisions, more 
meteorites will be rendered incandescent, and the continuous 
spectrum will be brighter than in nebube 

1 Roy Soe Proe , vol. xlui p 1J0. 
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Start of luertasmg Temperature 

Initially, each pair of meteorites in collision may be regarded! 
as a condensation 

Ultimately, when all the meteontea are volatilised, there will 
only be one condensation, in the shape of a spherical mam of 
vapour Between these points there must be other conditions 
(Stage 1 ) At the stage of condensation immediately follow¬ 
ing that of the bright line stars, the bright lines from the inter¬ 
space! will be masked by corresponding dark ones produced by 
the absorption of the same vapour* surrounding the incandescent 
meteorites One part of the swxrm will give bright lines, 
another dark lines at the tame wave lengths, and there lines yiU 
therefore vanish from the spectrum The interspaces will be 
restricted so that absorption phenomena will be in exceu, and 
the first absorption will be that due to low temperature vapours, 
that is, fluting absorptions of various metals The radiation 
spectrum of the interspace will now be chiefly that of the com 
pounds of carbon Under there conditions we know froih. 
laboratory experiments 1 that the amount of continuous abeorp 
tion at the blue end will be at a maximum 
(Stage a ) With further condensation the radiation spectrum 
of thu interspaces will gradually disappear, and the fluting ab 
sorptions will be replaced by dark lines, for the reason that the 
incandescent meteontea will be surrounded by vapours pro 
duced at a higher temperature, the number of violent collisions, 
per unit time and volume being now greatly increased This- 
dark line spectrum need not necessarily resemble that of the Sun 
(Stage 3 ) The line absorption and the continuous absorption 
at the blue end of the spectrum will diminish as the condense 
tion* are reduced in number, for the reason that only those 
vape un high up in the atmospheres surrounding the condensa 
bom. will be competent to show absorption phenomena, m 
consequence of the bright continuous spectrum of the still di* 
turbed lower levels of those atmospheres 

Among tht more important lines which will disappear at thu. 
stage will be thusi of mm, for the reason that there will be 
bright lints from the interspaces occupying the reme positions 
as the dark lines produced by the absorption of the vapour 
surrounding the stones 

The number of violent collisions per unit time and volume¬ 
being further increased, we should expect the absorption of very- 
high temjiemture vapours 

The Hottest Stars 

Ultimately, then wt should exjiect that the order of tht 
absorbing hyers will follow the anginal order of the extension 
of the vapours r iund the meteorites in the first condition of the 
swarm and the lines seen bright in nebulm, whatever their 
origins may be shxild therefore appear almost alone as dark 
lines in the hotter stars and the hydrogen especially should 
have its lints broadened with each increase of depth m the 
atmosphere The re. ntmuous absorption at the violet end ot 
the spectrum will be at a minimum If when the hydrogen 
lines are thick the swarm is not yet completely condensed, 
that is, if there be nebulous matter surrounding the central 
maw of vapour, a fine bright line will be seen down the centre ot 
each dark one 


Stars of DecrtastHg Temperature 

When we consider the cooling condition, that it, what hap. 
pens when the temperature of the mass of vapour is no longer 
increased by the Ml toward* the centre of meteorites composing 
the initial swarm, we should expect to find the phenomena 
indicated below 

(Stage 1 ) The hydrogen lines will begin to thin out, on 
account of the diminishing depth of the absorbing atmosphere, 
and new lines will appear 

The new lines wul not necessarily be the same a* those 
observed m connection with the stars of increasing temperature * 
In the latter there will be the perpetual explosions of the 
meteorites affecting the atmosphere, whereas in a cooling mas* 
of vapour we have to deal with the absorption of the highest 
layers of vapours. Those tines which will first make their ap¬ 
pearance however, will be the longest low temperature lines ot 
the various chemical elements 

i bockytr and Robert. A ow n Roy Soe Proe 1875 p 344 
* Key See Proe ml xlv p jit 
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when the absorption of the hotter lower layer* make* itself felt 
the spectra will *how the high temperature ipectra of the vanou* 
chemical element*, showing many more line* The difference 
between these and the lines seen in star* of increasing tempera 
ture should be one due to the different percentage composition 
if the absorbing layers, so far as the known lines are 
concerned 

With this increasing line absorption there will be a recurrence 
of the continuous absorption in the ultra violet 
(Stage 3 ) With the further thinning of the hydrogen lines 
and reduction of temperature of the atmosphere, the absorption 
fluting* of the compounds of carbon should come in 
So much, then, for what we should expect, assuming the 


hunter, and ihe carbon flutings and the continuous spectrum to 
be brighter than in nebule 

(a) The hydrogen line*, arc decidedly less prominent Indeed 
they were not recorded at all in the eye observations of 
y Argils (Are Oeltr , 17681) of Wolf and Kayet s second and 
third stars in Cygnus, * but they are shown in Prof Pickering’s 
photographs. 

(i) In my previous discussi n of these bodies J I showed that 
there was evidence of a very considerable amount of carbon 
radiation in the visible region of the spectrum Subsequent 
work and an examination of l rof Pickering s photograph* have 
strengthened this view 

(<■) There can be ns question as to the csntinuous spectrum 
being brighter in bright line stars than in nebuke 

Stars of In nosing Ttmptratun 


The photographs of the spectrum of the Onon Nehula show 
lines at wave lengths which approximate very closely to the lines 
of hydrogen, to flutings which appear in the spectra of com 
pound* of carbon, to a fluting of magnesium at J006, and to the 
longest flame lines of iron calcium and magnesium 

ftie chromospheric line designated 1), has been recorded in 
the visual spectrum of the Orion Nebula by Dr Copeland 1 an 1 
the observation has since been confirmed hv Mr Taylor 1 
The line which is always associated with D, in the spectrum 
if the chromosphere viz that at X 4471 (Lorenzon/s f) is 
also shown in the photograph of the spectrum of the Orion 
Nebula 

The requirements of the hypothesis with regard to ncbuK 
are therefore met in every point no far considered by the new 
facts 

Dividing up the lines into the three groups of origins sug 
gested, we have in the case of the Orion Nehula — 

(«) Spectrum of large interspace (= that of non condensable 
gases amen out of the meteorites) = lines of hydrogen 
flutings if carbon 

(4) Spectrum of vapours produced by the large number of 
partial collisions sc fluting of magnesium at X <006 , low tern 
perature lines of iron calcium and magnesium * 

{() Spectrum of the vapours producer! at a very high tem 
perature by the relatively small numlx r of end on collisions 
The solar chromosphere may be taken as indicating the spectrum 
associated with this very high temperature m chromospheric 
lines, Dj + X4471 * 


Bright Lute Stirs 

Prof Pickering has shown that the Draper Memorial Photo 
graphs (copies of which he has very kindly forwarded me) 
prove that bright line stars are intimately connected with 
the planetary nebule, the lines m the spectra being almost 
identical 

The main point of difference is that the chief nebular line near 
x 5006 is not seen in the spectrum of bright line stars, and this 
no doubt is due to the relative absence of feeble collisions as 
condensation goes on The brightening of this line ra the spectra 
of Nova Cygni and Nov* Auriga;, as the star* faded away is 
sufficient evidence that it u associated with low temperature, and 
hence it 1* not surprising to find that it is absent from the qiectra : 
of the bright line stars, which on this hypothesis are hotttr than 
the nebube, since they arc more condensed 

I have stated that we should expect the hydrogen lines to he 


* I have previously given evidence deduced from eyv o 
m d i esnn * the presence of other low temper tun flutings of mju 


Sines the lactone wen delivered (end in this I summarised t paper 
hsd previously sent in to tbs Royal Soowty) tluTW oFtha 
oeh a rt s has boon anoemouily etrangthaned by the discovery of a new 
as of (assswhich the spactnim indicate* ere sss on sla d with the 00a 
lag tba fine Dj which I discovered ui 1S68 end named helium These 
r SUOC contain many hue in addition to Dj and 4471, which appear both 
the solar chromoapbera and nebula of Onon and stars of inereasmc tem 


(«) Absence of bright bnes 

(i) The presence of dark metallic flutings 
(r) The presence of bright carbon flutings 

(j) Continuous absorption in the violet 

Many >f the stellar ph it graphs answer these requirements 
(o) They show ni bncht lines under normal conditions but 
if the stars are variable the disturlnuices which hnng about the 
change of luminosity at nuximum, produce bright Tines in the 
spectrum as in the case f the spectrum of Mira Cell photo 
graphed by 1 rof lickenig 

(«) Dark flutings hsve lx.cn photographed in several spectra 
( ) The ph itognphs appear to show the actual presence of 
carb m radiation further ph l jgraphs are being obtained to carry 
in the inquiry * 

The stars of this class which have already been photographed 
at Kensington are well advanced in condensation as indicated 
by the numerous dark lines and all the flutings both bright and 
dark are confined ti the regun less refrangible than (T We 
shiuld thercfire nit expect t get the more refrangible carbon 
flutings It is among the least condensed Stan, that we should 
expect the bright carbon to be more manifest, and indeed in 
the spectrum of Mira Ceti photographed by Pnf Iickcnng 
there is strong evidence >f the presence of one of the more 
refrangible arTxin band* c immencing at X 4215 
(/) The photograph fully demonstrate that there is a very 
considerable amount f continuous absorption in the ultra vie lei 
or violet 

It must be added that the sequence of the spectra phe tographed 
resembles that deduced from eye observations and the wop 
derful thing is that the 1 hscrvations of Duntr will bear the severe 
test which has thus been applied to them 
(Stage 2 ) At this stage we should expect— 

(a) Diminution in the amount of continuous absorption 
(A) Spectrum consisting >f dark metallic lines but possibly 
diftertng from the solar spectrum 

These conditions are fulfilled by the stars if which a Taun 
and y Cygni may be taken as types The continuous abs rption 
is least in the latter These spectra show numeiou* metallic 
lines but they do net exactly resemble the solar spectrum 
■ The hydrogen lines are comparatively thin while other lines 
have very different intensities as compared with lines 111 the solar 
spectrum 

In these stars we have to deal with the varying volatilities of 
the meteoretic constituents of the swarm, while in the case of 
stars which are cooling we have to deal with successive com 
bmations rendered possible by the fell of temperature in a 
gaseous mas* Hence differences in the spectra are to be 
exiiected 

(Stage 3 ) The phenomena which would be expected on the 
hypothesis at this stage are folly satisfied by such stars as 
a Cygni, 3 Oriomi ( Ononis • Panel In these stars there is 

lnt TOl xhv » *'« 

• Sub*eqoam aye obaervaiio * by myself and Mr boyder Mamed to laava 
no doubt m to tba presence of these bngbt carbon fluttM* tjto} Ate Pros 
voi itvu. p 40) Dr Gpela t bod previo u sly madeimportant bsenstion* 
of Nova Ononis with reference to tha point Itlmthtr \tttai vol 
xlvi p Ill), end be idcntiAad one of the bright bomb u the great hydro* 
oarfaoa bead Men in the ipe ctn i m of awry ooawt that hoi been examined 
under favourable circumstance* Referring to Me observation* of • Ononw 

with tbit dmperaon) with the bright space towards the blue of Dundrs 
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n 1 continuous absorjition in the violet or ultra \iolet, and I he 
spectrum 11 one with simple line absorption, the iron line*quite 
disappearing after such a star as • Cygni is passed The new 
lines which now make their appearance include the chromo 
spheric lint at A 4471, and possibly a few others It is important 
to note that the phctographic region of the spectrum of the 
chromosphere has not jet been fully investigated and hence a 
fair comparison with the spectre of these stars in the region h 
to k is not yet possible M Deslandres and Prof Hale have 
photographed the chromospheric spectrum in the region more 
refrangible than II but have not as yet published any account of 
the spectrum m the region now under discussion 

The Hottest Stars 

The ci nditions required by the hypothesis with regard to the 
stirs at this stage ire satisfied liy such stars as ( Cassiopci'e and 
a Andromeda 
In these stars we have- 
la) Broad lines of hydrogen, and 

(/) Other absorption lines chiefly of untraeed one ns agree 
inn in position with some * f the bright lines which apjiear in 
nehul e 

It will be seen then that these considered ns of the con 
ditions of increising temperature demanded lij the hjpothesis 
have enabled us to letennine that a long senes of stellar spectra 
is in all probtbilit) a series in asieudnif. irder of temperature 
All the phenomena wc shiuld expect on the hjpothesis are 
met with among the photographs 

We have neat to consider the phenomena c innected w ith stars 
of decreasing temperature 

S tars of lie truing Temp lature 
(Stage I ) Wilh the failure of the supplj ef mettontes falling 
into the now \apourttrtl m v<* cooling will commence and the 
longest lines 111 the spectra of the sari us chemical ilements 
should make their appearance This condition is met with and 
is well evidenced by the iron lines in the spectnim of Sinus 
(Stage a ) The eundltir ns at this stage of cooling are satisfied 
lij S Cassiopeia. 0 Cassiojiue « Cams Minons In these 
stars we get in additi in t fairly broad lines of hydrogen nearly 
all the lines which appe ir in the solar sjiectrum and these, it is 
well known agree in the main with thcarc spectra if the various 
chemical elements 

(Stage 3 ) Such stars as Cipella and A returns represent the 
conditions which are required by the hjpothesis at this stage 
of cooling The metallic line absorption is again at a maximum 
and we find the lines of the various chemical elimerits similar 
11 th isc seen at Stage 2 if the ascending senes but with 
different intensities and with different amounts of continuous 
vhsorption al the violet end of the spectnim This difference, 
so far as thi knewn lues are concerned will lie due to a 
diflerent percentage c mposition of the abxt thing mass of 

mtmuous al sorpUon in the siolet recommences at this stage 
There is undoubted esi Uncc of carbon in the solar cpectium 
and m the spectrum of \rcturus—the only star which has yet 
been investigated with special reference to this point 

Hence it seems pr liable that 1 the indications of carlion 
will go on increasing in intensity slowly until a stage is reached 
when, owing to thercducu >11 of temperature of the mist effective 
absorbing layer the chief al sorption will he that of carbon 
It ta evident that all such star* will be dim and hence their 
spectra have not been met with in this preliminarj survey of the 
photographic spectra of the brighter stars 

G nerot A emits of the Disc ass ten 

The general result of ihe above discussion then as far as 
it goes, Is as follows — \ loung the 171 stars already considered 
there ate. really two series of spectre, one representing the 
changes accompanying increase or temperature while the other 
represents the effects if decreasing temperature The funds 
mental requirement of the meteor!tic hypothesis is, therefore, 
fully justified by the discussion of the photographs 
A very important p not ui connection with the two senes 
of succcmvc spectra is that one spectrum, such as that of 
■ Andromeda, possesses characteristics common to both, and 
we might, therefore connect the two senes together by this 
spectnim In that case wc should find, if we commence with the 
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first spectrum in Senes 1, say that of ■ Herculu, that the con 
tmuous absorption diminishes and that the breadth of the 
hydrogen lines regularly increases, untd such a spectrum as that 
of a Andromede is reached Then the condition would be 
reversed the breadth of the hydrogen lines diminishing and the 
continuous absorption 111 the ultra violet increasing In extent 
until such a star as Arcturus is reached 
It may he stated finally that the sequence now determined 
from the |>h<. tographs follows exactly the same order as the 
groups originally suggested by the hypothesis, from a discussion 
of the eye olservations That is, it is not necessary to inter 
change any of the groups in order to obtain agreement with the 
photographic results J Noswan Locks kr 


SCIENCE IN THE MAGAZINES 
pitOtS WUSMANN Haeckel, and Karl Pearson will pro 
1 hibly have something to say m reply to a paper which Dr St 
George Mi wit c mtnbutea to the Fortnightly The paper deals 
with what i< described as • Denominational Science ^ in which 
dogmi takes the place ■ f facts, and persuaiions are given out as 
if thej were iemonstrated truths Dr Weismann comes under 
Dr St t eorge Mivart s displeasure m this regard , and a note 
worthy ehsracunstic of his is said to be 'the confidence with 
which he propounds hypotheses which are either purely iraa 
ginarv nr are only supported by an infinitesimal basis of fact, 
and the iculmess with which he comes forward with a fresh 
gratuil ms h>i thesis to replace others which have been refuted 
by ncwlj disc vered truths Prof Haeckel is taken to task for 
the opinions t xpressed in his hot k on “ Monism,’ lately trans 
late 1 mlr l nglish The bearing of Dr St George Mivart 
t wards the lx k is indicated by the remark which opens the 
altacl upon s m< f f the points m it We read It is difficult 
to say whether this smell vrlume is more remarkable for the 
self c nceit ill l emptj dogimtism or fir the ignirancc it 
displays -ignorance concerning the most fundamental questions 
of which Us treats To assess these remarks it their proper 
value it is necessarj to read the article containing them, and 
the work tr which they refer 1 rof Karl Pearson completes 
the trio u|x n whose views Dr St George Mivart outpours the 
vials if his wrath His * Grammar of Science and his remarks 
in the 1 ttnn.hU} n Lord Sahshurj s Oxford address, are given 
as evidence that we have in h ngland a denominational wnter 
only second in self confident dogmatism to Haeckel All the 
members r f Ihe tm are held up as awful example* of * an uncon 
xcious slivtrj t f the intellect to the mere faculty of the imaginal 
tion ind the c nsequent presentation of shallow and illogical 
imaginary | hxntasms as deep and far reselling intellectual 
truths in the form if baseless dogmas of denominational science 
lluxlc) uid karl \ ugt arc compared by Prof Haeckel in the 
foitnnAtty tht former being given a higher place than the 
latter both as regards his philosophical reasonings, and because 
he showed a much deeper insight into the essence and import 
of scientific things Two pages of the six, which form Prof 
Haeckel s notice are taken up with a denunciation of Prof 
\ ire how s antxg msm to Darwinism and the theory of descent 
especially with reference to the most important deduction from 
the theory—the descent of man from the ape Virchow’s dissent 
in this m liter is used as one of the sticks with which Mr 1 H 
Hill belabours agnosticism, and Huxley s support of it, in the 
National under the title, “ Gaps in Agnostic Evolution 

Mr Herbert Spencer continues his analysis of “ Professional 
Institutions in the Con/empotary the evolution of the bio 
grapher historian and man of letters bang traced this month 
* The primitive oratir, poet, and musician," says Mr Spencer 
"was at the same time the primitive biographer, historian, and 
man of letters The hero’s deeds constituted the common 
subject matter, and taking this or that form, the celebration of 
them became now the oration, now the song, now the recited 
poem now that personal history which constitutes a biography 
now that larger history which associates the doings of one with 
the doings of many, and now that variously developed 
comment on mens doings, and the course of things which 
constitute literature ’ Thus arose the rudiments of taogmphy 
history and literature, and many facts illustrative of thu early 
dev elopment are cited P icbon developed out of btagmphy and 
history, and gradually a clast of story tellers became differentiated 
Indeed, far a time after fiction comes into existence, it is still 
classed and believed ai biography In our own times, we find 



September 5, 1895] 


NATURE 


45i 


writers of history and biography and literal are dividing into 
various dosses, and finally there is the tendency of men of 
letters to unite into corporate bodiei—an integration which has 
only become possible in recent years In the same magazine, 
under the title “ Heredity Onct More,’ Dr Weismann replies 
at length to an article contributed by Mr Spencer to the mag-uune 
last October 

Mrs Percy Frankland writes popularly on “ Sunshine and 
Lite,” in Longman s Magastno, which also contains an account, 
by Mrs. A Lang, of the Rev John Mulso and his unpublished 
letters to Gilbert White, of Selbome, whose alter ego he was 
Miss A Lorrain Smith describes “ Ants as Mushroom 
Growers ” in an illustrated article in Good Words her piper 
deals with the leaf cutting and fungus growing ants of Nicaragua 
The Sunday Magas tut has sa second paper by “I ha, on 
Indian jungle life Knowledge contains an account of Prof 
Petnc’s conclusions with regard to a “ Newly found Race in 
bgypt ”, and papers on ‘ Wind I crtilised f lowers, by the 
Rev A S Wilson , “ Satellite I solution,” by Miss A M 
Clerke , " Photographs of Tlliptical and Spiral Nebula ’ (with 
a plate), by Dr J Roberts and ‘ lilind Case Animals, by 
Mr R Lydekker C bawbees s Journal contains short pupular 
articles on “ Cordite and its Manufacture, and ‘ Die Pros|iects 
of our Descendants in regard to Suture ’ and a gossip on the 
Great Auk 

We have received, in addition to the periodicals named in the 
foregoing, Scribner's Magazine, and the Humanitarian 


ON THE rihCTROL\SIS or GASES ' 

TN the experiments described in this paper I have used the 
A spectroscope to detect the decomposition of gases by the 
electric disrhaigt and the movement of the ions in opposite 
directions along the discharge tube 

The method consists in sending the electric dischirge through 
a tube so arranged that the spectra close to the positive tnd 
negative electrodes can easily be compared, the presence or ib 
scncc of certain ions at these electrodes can thus be ascertained 
This method is capable of ninth wider application than the one 
I previously used m my experiments on the “ Hectrolysis of 
Steam {Era hoy Si vol 111 p 90), the use of which is 
attended with very great difficulty for any substance other than 
steam The earlier method has, however, the advantage of 
being a quantitative method—the present one is only qualitative 

In my former experiment with steam, when I worked at 
atmospheric pressure and varied the length of the spark, I 
found that when the spark length exceeded a certain length, /„ 
there was an excess of hydrogen at the negative electrode ami of 
oxygen at the positive, equal m amount to the quantities of 
hydrogen and oxygen liberated from a water voltameter placed 
m sene* with the steam tube When the sparks were shorter 
than a certain length, if,, the hydrogen appeared at the fontnc, 
the oxygen at the negatne electrode, but the quantity of these 
gases was again equal to the quantities liberated in a water 
voltameter placed in senes with the steim tube 

When the spark length was between l, and the effects were 
irregular, and there seemed to be no connection between the 
amounts of gases liberated in the steam tubes and those liberated 
in the voltameter 

In the following ex penmen ts in which the sparks were of 
constant length and the pressure was altered, corresponding 
effects were observed Within certain limits of pressure definite 
and perfectly regular evidence of the separation of the ions of 
the gas sparked through was obtained, and the electrode at 
which a given ion appeared could be reversed by altering the 
pressure, there was, however, a range of pressures in which the 
separation of the 10ns was either not well marked or was 
irregular m character 

I shall begm by descnbing a very simple method of showing 
the separation of the 10ns produced by the discharge of electricity 
through a compound gas such as hydrochloric acid gas, which is 
applicable when the discharges through the constituent gases of 
the compound are a f distinct and different colours, this is 
eminently the case with the hydrochloric sod gas, as the dis 
charge through hydrogen in a capillary tube u rW, through 
chlorine green 

Take a capillary tube of very fine bore, the finer the better 

1 Pkpsr mad at tin Royal Soeisty, by J J Thomson M \ IRS 
Cavendish Professor of t spsnmsnuf Hyde. Comhndga. 
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(the tube I used was thermometer tubing of the finest bore I 
could procure), and insert plat mum wires for electrodes in two 
small bulbs blown on the ends of the tube , then fill the tube 
with HC1 gas, allowing it to run through the tube for a con 
aderable time so as to get nd of any extraneous gas, and 
exhaust the tube so that the gas in it is at a very low pressure 
Then when the discharge from a large induction coll panes 
through the tube, the follow ing phenomena are observed When 
first the discharge passes through the tube the colour is uniform 
throughout and of a greenish grey, after the discharge has been 
passing for a little time the end of the lube next the cathode 
gets distinctly red, whilst that next the anode gets green, this 
difference in the colour at the ends of the tube goes on in 
creasing until the tube presents a most striking appearance, the 
part near the cathode being bright red, while that near the anode 
is a bright green The difference in colour attains a maximum 
value, and if the discharge is allowed to run for several hours 
the contrast between the two ends disappears to a very great 
extent , the discharge throughout the whole of the tube being 
pinkish and apparently passing mainly through hydrogen This 
is doubtless due to the diffusion through the tube of the hydrogen 
which m the earlier stages of the discharge had accumulated 
about the cathode one adv intage of using very narrow tubes is 
that with them this diftusion is slow When the tube is in this 
condition the colour of the discharge sometimes changes 
suddenly, end for a second or two is green instead of pink, 
showing that though in the main the discharge passes through 
hydrogen, it lecasinnalty leaves the hydrogen and passes 
through the chlorine 1 ms transference of the discharge from 
otic constituent to another of a mixture of gases is not in 
frequently observed when the gases are mixed in certain 
proportions 

Some of these capillary lubes showed after the discharge had 
la.cn passing this ugh them f >r some time 1 peculiar patchy 
appear*nte some portions if the tube being i much brighter 
red than the others, while other portions were green In » >me 
tulas this occurred to such in extent that the discharge showe 1 
in irregularly striated appearance This effect is due, I believe, 
to gases or moisture condensed on the walls of the capillary lube, 
and in some cases t > irregularities in the chemical composition of 
the glass I found that 11 did not occur if the tube heforc lieing 
used was heated for s >me time along its whole length to as high 
a temperature as it Would stand without collapsing , this healing 
would lend to cleanse the w alls of the tube That differences 
in the quality of the gas also conspire to produce these patches 
is shown, I think by the f illowing phenomenon A capillary 
tube of fine boie cintaining mcrcuiy vapour ami a little water 
vapour developed a well marked red patch , the tula was then 
heated for some inches m tht neighhourho id if the pitch In 
general heating the tube makes the discharge yellow from the 
sodium vapour given off fr m the glass , in this cast however, 
the whole of the healed p irtion, with the exception of the patch, 
turned yellow, the j»lth itself withstood the heating and 
continued to show the bright colour characteristic of hydrogen 

Elet trotylu 1‘ransptif j om Gas through am tht 1 A tube of 
the shai>c shown in 1 ig 1 wis made of the finest bore ther 
mometer tubing , the extremities, u and l> of the tube in which 



the electrodes were fused were bent down so as to be parallel to 
each other, and so near together that a alight motion of the tube 
suffices to bring either of the extremities In front of the slit of 
the spectroscope The tube was mounted on a board moved by 
a lever , by moving this the observer at the spectroscope could 
readily bring the spectrum of either the positive or negative 
electrode into the field of view A aide lube, A B, was fused to 
tbe middle of the main tube and was provided with two laps , in 
the space between these ups a small quantity of any gas which 
rt was desired to introduce into the main tube could la. im 
prisoned, and could, l*y opening tbe tap a, be introduced into 
the discharge tube I lie experiment consists in filling tbe main 
tube with a gas at a low pressure, observing the spu Ira at the 
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two electrode* then introducing by the Bide tube a very until 
quantity of gai into the main tube, and again observing the 
spectra at the two electrodes 

A tube was filled with hydrogen and showed no trace of the 
chlorine spectra, a very small quantity of chlorine was then 
let in through the side tube (in performing this experiment it is 
necessary to be careful that only a very small quantity of chlorine 
is introduced) After the discharge had been running through 
the tube for a short time, the chlorine spectrum was found to be 
bright at the positive electrode, though no trace of it could be 
detected at the negative When the discharge was kept on for 
some time, the chlorine spectrum, though still visible at the 
positive electrode, got fainter, it did not appear at all at the 
negative If a considerable quantity of chlorine was introduced 
through the side tube, the chlorine spectrum was visible at both 
electrodes, though it was brighter at the positive than at the 
negative 

When the induction coil was reversed, so that what was 
before the positive electrode became the negative the fint 
effect observed was that the chlorine spectrum flashed out with 
great brilliancy at the old positive electrode and was much 
brighter than at any previous period This, however only lasted 
for a sccind or two , the chlorine spectrum rapidly failed away 
and for a time was not visible at either electrode Soon how 
tvet, the chlorine spectrum appeared at the new positive 
electrode having thus been transferred from one end of the tube 
to the other 

On sg-un reversing the coil the same phenomenon was 
repeated There is apparently no limit to the number of 
times this effect may be i blainul, at any rate I have driven 
the chi >rmc fr ml one end of a tube to the other 14 times m 
succession by reversing the evil The chlorine is always driven 
to the positive electrode showing that the chlorine ion carries a 
charge f negative electricity The same effect was obtained 
when a little vapour of bromine was introduced into the tube 
instead < f chlorine When, however, the capillary tube was 
filled with chlorine instead of hydrogen and a little vapour of 
bromine let into the tube the bromine went to the urgatnt 
fit h it instead of to the positive, as it did when introduced 
into the hydrogen tula 1 hue experiments suggest that the two 
gases in the tube combine and that the compound gas so formed 
is split up into 10ns which travel along the tula., that bromine 
when in combination with hydrogen is the negative 1 >n and 
therefore travels to the positive electrode when hrwever it is 
in comlanation with chlorine the bromine is the positive ion and 
travels to the negative electrode 

An ther experiment tried was to let a little vapour of sodium 
into the middle of a capillary tube filled with air at a low 
pressure To prevent the sodium vapour condensing on the 
walls of the tube, the whole tube was placed on a sand bath and 
the temperature raised so high that no condensation took place 
After the discharge had run through the tube for about two 
h urs the sand was removed from the tube, and the movement 
of the sodium vapour to the negates e electrode was very apparent 
even without using a spectroscope, as there was a great patch of 
yellow light near the negative electrode and none in any other 
part f the lube 

Another experiment was t introduce a small quantity of 
hydr gen into a tube Rile 1 with air at a low pressure the 
hydrogen made its way to the negative electrode Thu expen 
ment is a somewhat troubles ime one, as it u exceedingly diffi 
cult to get these very fine capillary tubea so dry that the spectrum 
of the discharge does not show the hydrogen lines even before 
the hydrogen la introduced into the middle of the tube, indeed, 
I never succeeded in getting rid of the hvdngen line* at the 
very lowest pressures By heating the tube and allowing dry 
air t run through it for a I ng time, however, I got the tube so 
dry that it did not show the hydrogen lines at a pressure quite 
low enough to allow the discharge to pass freely through it 
When the tulie was in thu state and hydrogen wa« let into the 
middle of the lube the hydrogen spectrum appeared at the 
negative clectrqde, last not at the positive 

The appeanURe of hydrogen at the negative electrode when 
mixed in a discharge tube with other gases has been described 
by Mr Haly in a very interesting paper m the Philosophical 
Afagysnu, vol xxxv p soo 

The preceding experiments suggest, I think, that thu 
separation of two gases A and B, by the discharge is due to 
the decomposition by the discharge of a chemical compound 
formed of A and B, in which the A atoms have a charge of 
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electricity of one sign, the B atoms a charge of electricity of the 
opposite sign , these charged atoms under the influence of the 
electromotive force in the tube travel in opposite directions, 
Further, it follows from the experiment with the bromine vapour 
in an atmosphere of chlorine that the sign of the electrical 
charge on an atom of the same substance u not invariable, but 
depend* on the substance with which thu atom is m combination 
We shall find numerous other instances of thu change in the 
sign of the charge on an atom in experiments described m a later 
part of this paper 

Polarisation of the Electrodes—Thu m the electrolysu of 
liquids u due to the accumulation at the electrodes of 10ns which 
have ceased to act as camera of electricity We have, I think, 
distinct evidence of a similar accumulation in the electrolysu of 
gases for as has been already described, after the discharge 
has been running for some time in one direction, giving the 
spectrum of some gas at one of the terminals, the spectrum of 
the gas at that terminal u momentarily brightened to a very 
great extent by suddenly reversing the direction of the discharge 
After the current has been flowing for some time in one direchon 
through, say, ( 1 in an atmosphere of H, the spectrum of the 
chlorine, though still visible at the positive electrode, gets faint, 
the chlorine apparently to a great extent ceasing to carry the 
discharge , when, however, the current is reversed, the atoms of 
chlorine can m ive freely, as they are not obstructed by the elec 
trode, so that immediately after the reversal of the current there 
1* probably more of the discharge earned by the chi none than 
at any other lime, and the chlorine spectrum 11, consequently 
brightest 

Discharge through a Compound Gas —The separation of the 
10ns by the discharge can be readily observed in a tube of the 
kind shown in h ig 2 

It differs from an ordinary discharge tube merely in having a 
flat metal plate A B fastened across the tube When the du 
charge passes thr ugh the tube, one side of the plate acts os a 


positive, the other as a negative electrode The tube u mounted 
on a stand, which the observer at the spectroscope can move by 
means of a lever so as to bring one bide or other of the 
plate opposite the slit of the spectroscope, a very slight move 
ment of the lever is sufficient to do this, so that the spectra 
at the two sides 1 f the plate can readily be compared I found 
that the results were more satisfactory when the current was 
kept flowing through the tube in one direction and the tube 
moved so as to bring the spectra at the two electrodes into the 
field of view than when the tube was kept fixed in one position 
and the current reversed The latter method, however suffices 
to show the separation of the ions m many cases, and it has the 
advantage of not requiring a plate across the tube , all that u> 
necessary is to use for one of the terminals a disc whose plane is 
parallel to the slit of the spectroscope 
If the plate a b is thin, it is necessanr to fuse it into the glass 
tube all the way round , otherwise when the pressure is Tow 
the discharge, instead of crossing the plate, goes through any 
little crevices there may be between the plate and the tube 
The easiest way of making the tube u to use a plate about 
o s cm thick cut from an aluminium cylinder which tightly fits 
the tube , with a plate of this thickness the narrow spaces 
between the tula, ami the plate are to long that the discharge 
goes through the plate rather than through tne crevices 
The tube was filled with the gas to be obeerved and the 
■pectra at the two sides of the plate compared These spectra 
were in many cases found to differ in a very remarkable way , it 
was, however, only in exceptional cases that a line which was 
bright at one side of the plate was absolutely invisible on the 
other The method used was to take two sets of lines, say A 
and B, as close together to the spectrum as possible, and com 
pare the brightness of these sets of lines on the two ode* of the 
piste , if it was found that the A lines were brighter on the 
positive side of the plate than on the negative, while on the 
other hand the B lines were brighter on the negative side of the 
plate than on the positive, then it was inferred that electrolytic 
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reparation bad occurred, and that the substance giving the A 
lwea was m exceii on the positive side of the plate, that giving 
the B lines on the negative It is not safe to draw any conclu 
sians from the variations in intensity of one line or one group of 
lines on the two odes of the plate as the total quantity of light 
coming from tlie neighbourhood of the cathode often differs con 
inferably from that coming from the anode When, however 
we get an increase in the brilliancy of one set of lines accom 
panted by a diminution in the brightness of another set when 
we move across the plate we eliminate this source of error The 
differences in the spectra at the two sidesof the plate are most easily 
observed at pressures where there is not any very great difference 
between die luminosity of the cathode and the anode As 
was mentioned at tht beginning of the paper, there is a range of 
pressure within which the effects are irregular, and no dtcided 
differences are observed between the spectra at the two sides of 
the plate It is desirable in these experiments to keep the tube 
on to the pipe as long os the experiment lasts, for the discharge 
always decomposes the compound gas, md unless the products 
of decomposition are continually pumped oft and replaced by 
fresh supplies of the compound gas, the spectra of the discharge 
keep changing With organic compounds this is especially 
necessary, as the character of the spectrum often changes en 
tirely very shortly after the commencement of the discharge 
unless fresh gas is continually unreduced 

In tht following experiments the current was produced by a 
large induction coil with a mercury slow break 

When the tube was filled with hydrochloric acid gas it a low 
pressure, the separation of the hydrogen and chlorine was seen 
very distinctly, the hyrlrogtn hne being much brighter on the 
side of the plate which acted as the cathode (which we shall 
call the negative side of the plate) then on the positive side, 
while the chlorine, on the other hand, was brighter on the 
positive than on the negative side of the plate 

When the tube was filled with ammonia gas the hydrogen 
lines were bright on the negative side of the plate, but were 
absent from the positive side while on the positive side of the 
plate there was the positive pole spectrum of nitrogen and on 
the negative side of thi plate the negative pole spectrum of 
nitrogen and the hydrogen spectrum 

Sulphur Monochlonde - When the tube was filler! with the 
vapour of this sutstance at a low pressure the chlorine lines 
were brighter on the negatne side of the plate than at the 
positive while the sulphur lines were brighter at the positive 
side than at the negative Thus the chlorine in this substance 
behaves in the opposite way to the chlorine in HC1, in the 
latter compound the chlorine iron has a charge of negative 
electricity, while in the sulphur monochl inde it has a charge of 
positive electricity 

Influence of the Chemical Constitution of a Compound on the 
Sign of the Charge of Eleitruity on one of its Constituent 
Atoms —In many organic compounds an atom ot the electro 
positive element hydrogen can be replaced by an atom of the 
electro negative element chlorine with ut altering the type of 
the compound Thus for example, we can replace the four 
hydrogen atoms in CH4 by chlorine at ims, getting successively 
tht compound C1I.C1 CII.C1,, CHCIj and CC1. It seemed 
of interest to investigate what was the sign of the change of elec 
tncity on the chlorine atom in these compounds The point is 
of some historical interest, as the possibility of substituting an 
electro negative element in a compound for an electro positive 
one was one of the chief objections assigned against the electro 
chemical theory of Berzelius 

When the vapour of chloroform CHC1*, was placed in the 
tube, it was found that both the hydrogen and the chlonne lines 
were bright on the negative side of the plate, while they were 
absent from the positive ssde, and that any increase in the bright 
ness of the hydrogen lines was accompanied by an increase in 
the brightness of those due to chlonne The spectrum on the 
positive side of the plate was that called the carbonic oxide spec 
tram; when first the discharge passed through the tube, the 
spectrum on the positive tide was the so called candle spectrum, 
but this very rapidly changed to the carbonic oxide spectrum 
The appearance of the hydrogen and chlonne spectra at the 
same siaa of the plate was also observed in methyW chloride 
and in ethylene chloride Even when all the hydrogen m 
CH„ was replaced br chlonne, as in carbon tetrachloride, CCl*, 
th.dZ^tts n.U clung to the *****.side of the plate 
To test the point still farther, I tried the analogous compound 
silicon tetrachloride, inserting a small jar in the circuit to brighten 
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the spectrum The chlonne spectrum was again brightest at the 
negatne side of the plate while the silicon spectrum was 
linghtest at the positive rhis is a very favourable ease for the 
application of this methxl as there are two silicon lines (wave 
lengths 5058, 5043) quite close to two chlonne ones (wave 
lengths 510s 5078) so that their relative brightness can easily 
be compared The experiment with the silicon tetrachloride 
is mi re conclusive than those with the carbon compounds, aa 
with the latter the spectrum on the positive side of the plate is a 
band spectrum and since the potential gradient when the tits 
charge it, passing is very much steeper on the negstw e side of 
the plate than on the positive the effects observed might be sup. 
posed to be due to the circumstances on the negative side being 
better adapted for the product! >n of line spectra than those on 
the positis e This exj lanotnn is not however, applicable to the 
ease of silicin tetnuhlonde, where the spectra on both sides 
of the plate ire hne spectre 

1 rom these experiments it would appear that the chlonne 
items in the chlonne denvatives of methane are charged with 
electricity of the same sign as the hydrogen atoms they displace 
When we can detennme the signa of the electncal charges 
earned by the atoms in a molecule of a compound, we can 
ascertain whether any given chemical reaction does or does not 
imply imtrchangc between the electric charges on the atoms 
taking part in the reaction 1 hus take the reaction 

ch 4 + a, = CH,C1 + HCl 

If »e represent the sign of the charge of electncity earned by an 
atom by + or place 1 below the symbol representing that 
atom, we may wnte the last reaction as 

cm + CICl = CHjCl + HCl, 

t- + + + +■ - 

so that this rea tion cold 1 be produced by a rearrangement of 
the atoms without any alterations of then electncal charges 
If however we take the reaction— 

HII + CICl = allCI, 

+ - + - + 

we see that in addition to a rearrangement of the atoms there 
must in this rise lie on interchange of clectnc charges between 
the atoms for before coml matron half the hydrogen atoms had 
a negative charge and half the chlonne atoms a positive one 
whereas after combination no hydrogen atom has a negative 
charge, and no chi rone at sin a positive one We may thus 
distinguish between tw> classes of chemical reactions (I) th ise 
which do not necessuily require any interchange of the elec 
trical charges earned by the atom, and (3) those which do It 
might perhaps repay mvestigati in to see whether the occurrence 
of chemical change is affected by the presence of a third sub 
stance in the same way in these classes of chemical combination 
Another point to be rinsi lered is the effect of this difference 
between the chemical actions on the amount of heat developed 
dunng chemical combination When hydrogen and chlorine 
combine the heat produced may be regarded as the joint effect 
of three processes 

(t) The splitting up of the molecules (H H) and (Cl Cl) into 


(3) A transference of electncity by which the negative charge 
on one atom of hydrogen is replaced by an equal positive charge, 
while the positive charge n an atom of chlorine is replaced by 
an equal negative charge 

(3) The combination of the positively electrified hydrogen 
atoms with the negatively electrified chlonne ones to form 
hydrochloric acid 

In that clam of chemical action where the atoms retain their 
charge (3) w a brent, so that if the change in energy occurring in 
the process (*) were considerable compared with the changes 
occurring in processes (1) and (3), the thermal effects of the two 
types of chemical combination ought to differ considerably If 
the changes m energy occurring in the process (3) had a great 
preponderance over those occurring in U) and (3), the thermal 
effects produced by the combination of two dementi ought to 
follow very cun pie laws For if a (II) u the excess of the 
energy of an atom of hydrogen charged with the negative 
electron over the energy of the atom charged with the positive 
electron, * fCll the axce*« of the energy of an atom of chlonne 
charged with the positive electron over the energy of the atom 
charged with the negative electron, then if we could neglect the 
energy changes in (I) and (3) compared with those in (3), the 
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mLchnnu.il equivalent of the heat developed when a molecule 
of hydrogen combines with one of chlorine to form two mole 
cules of hydrochl >ric and would be equal to a II + 1 Cl} 
Thus we ste that if the energy changes in (2) preponderated 
largely over those in (1) and (3) the heat produced when an 
element A combined with an ther clement It t > form the ci m 
pound A B could be expressed as the sum of two numbers {A} 
and {B where )A, dq ends solely on the element A It solely 
on the element B In some cases of chemical combination 
between lilute solutions there seems evidence that the heat pro 
duced can be expressed in this way (sec Lithir Meytr The 

I volution of the Doctrine of Affinity Pht! Mag v >1 xxiu 

II 504) but when we attenqtt to apply the same hw to c im 
rnnatnn between (fixes it seems utterly to break down 
indicating that in such cases the greater part of the changes in 
energy occur in the splitting up of one set of molecules and 
the subsequent formation c f others This view seems to be 
suppirted by the phenitnena attending the discharge of elee 
tncity through rarefied gases for the smallest difference of 
potential which can send a discharge through an electrified gas 
(which we have reason to believe involves the splitting up of 
molecules into atoms), ts very many times the eleetr imotive force 
required to liberate the 1 ins from an electrr lyte though the 
latter progress requires changes in the electrical charges on the 
tons These reasons seem to indicate that wa can hardly expect 
to get any clear indication of the charges earned by the atoms 
in gtseous compounds from the study of the thermal changes 
which occur when gases enter into chemical combination 

Vapours of Organic Compounds —These show very interesting 
differences between the spectra on the two sides of the plate 
when the discharge (lasses through them Thus when (he dis 
charge first passes through the vapour of ethyl alcohol, C,Il«<) 
the spectrum on the positive side of the plate is the candle 
spectrum, that on the negative side the carbonic oxide spectrum 
For some little time after the discharge commenced I c mid not 
detect any hydrogen lines on either side of (he plitc after a 
lime however they appeared on the negative side but not on 
the positne If the disehuge was kept running for some turn 
without letting a fresh supply of alcohol into the tube the 
• candle spectnim on the [X sitive side of the plate was replaced 
by the CO spectrum which now occurred on both si les of the 
plate accompanied on the negative side liy the hydrogen 
spectrum Thu 11 the appearance presented by all the 
compounds of carbon oxygen and hydrogen which I examined, 
when the spark had been passing through them for a considerable 
time and it is what w ml 1 ceur if the vapour were decomposed 
by the spark into carb me acid water, an 1 hydrogen 

The appearance of the candle spectrum on the positive side of 
the plate with the CO on the negative was observed in many 
other cases Thus on sparking through a tube filled with CO I 
could not detect any difference between the s|iettre on the two 
sides of the plate but when a little hydrogen a as let into the 
tube the ‘candle spectrum appeared on the positne side of 
the plate the carbonic oxide spectrum on the negative The 
same effect was observed in a tube filled with cyanxjen mixed 
with a little hydrogen When the tube was filled with the 
vapour of methyl alcoh 1 C 11,011, the candle spectnim was on 
the positive side of the plate the carbonic oxide and hydrogen 
spectra on the negative , with this vapour unlike that of ethyl 
alcoh >1 I could not detect any stage when the hydrogen 
spectrum was absent 

The first explanation whtch occurs to one of this phenomenon is 
that it is owing to the potential gradient at the negative side of 
the plate being steeper th n that on the positive so that we 
may imagine we have a fierce spark on the negative side 
a mild one c.n the positive and that the fierce spark jnves 
the CO spectrum, the mild one the candle spectrum In ere 
are, however, some phemmena which seem inc insistent with 
this explanation in the first plac*, if the current u reversed 
after f! wing in one directi m, traces of the former spectra 
linger for some time at the sides of the plates, and secondly, 
if the difference a due 11 the greater decomposition at 
the negative side of the plate how 11 it that in the case of the 
vapour of ethyl alcohol the hydrogen spectrum is not seen at 
the commencement of the discharge, on the negative tide of the 
plate ? it only appears after the ducharge has passed through for 
some time, when hydrogen has probably been set free by the 
decomposition Ilf the vap ur by the discharge If the absence 
of the candle epectrum fr >m the negative side of the plate is doe 
to the spark being so intense that the hydro-carbon which is 
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supposed to be the origin of this spectrum cannot exist, then we 
ought to see the spectra of the substances which remit from the 
decomposition of the hydro carbon, 11 we ought to see the 
hydrogen spectrum at the negative electrode The view which 
seems most in accordance with the results of observations on the 
discharge through these vapours is that the “ candle spectrum 
is the spectrum of carbon when the atom is charged with 
negativ e electricity or of some compound of carbon in which its 
atom is negatively charged, while the “carbonic oxide 
spectrum 11 the spectrum of carbon when the atom is charged 
with positive electricity, or of some compound in which the 
carbon atom is positively charged 

Due Aar ft through an EUmmtary Gas —It has long been 
known that when the discharge passes through some elementary 
eases the spectra at the two electrodes art different This was 
first shown to he the case for nitrogen, then Dr Schuster showed 
that the same thing occurred with oxygen and recently Mr 
Crookes has shown that it is also true in the case of argon I 
hive ibxervtd a very striking change in the relative brilliancy of 
the red and green hydrogen Tines at the two electrodes When 
the tube with the phte across it was filled with hydrogen at a 
low pressure then on the positive side of the plate the red line 
tends to be brighter than the green, while on the negative aide 
the green line tends to be brighter than the red, m tome tubes 
this was so marked that on the positive side of the plate the red 
line was bright and the green invisible while on the negative 
side of the plate the green line was bright and the red invisible 
The spectroscope I was using weakened the red rays much more 
than thL green so that I cannot be sure that the red rays were 
really altogether obliterated on the negative side of the plate , 
the above experiment is, however, sufficient to show that on the 
positive side of the plate the red rays are more easily excited 
than the green while on the negative side the green line is more 
easily excited thin the red On the negative side of the plate 
we hav e an exi css of positively charged hydrogen atoms, while 
on the positive si le of the plate there is an excess of negatively 
charged hy In gen atoms, and I am inclined to attribute the 
difference in the spectra partly at any rate to the difference in 
properties between a positively and a negatively charged 
hydrogen at 1 n The reason I do not attribute it wholly to the 
different 1 in thL potential gradient on the two sides of the plate 
is that the effect is not reversed immediately but only gradually 
on reversing the <011 the former spectra clinging for some time 
to the sides of the plate 

Ch/aruit —I h ive made a great many experiments to see if 
there is any difference between the spectra given by chlorine on 
the two sides of the plate, but with negative results Chlorine 
seems a gas in which we might expect to find this effect, for as 
Dr Schuster in his Report on Spectrum Analysis says, the 
behavi nu of its spectrum indicates that we have several spectra 
superposed I have Hot however been able to affect a separation 
of its spectra the differences I observed between the spectra on 
the two sides f the plate were irregular and due I think, to 
impurities producing effects like those observed when the dis 
charge passes through a compound gas However as his been 
mentioned before there is even in the case of gases where 
distinct evidence of separation can be obtained a region of 
pressure within which the effects are irregular and I ascribe my 
failure t > observe separation m the case of chlorine to my having 
failed to get the relation between the intensity of the dischaige 
and the pressure so adjusted as to Let outside this irregular 
region The cases, however, in which distinct differences 
between the spectra of a single gas occur at the two electrodes, 
seem to indiratc that the spectrum given by an element is 
influenced by the sign of the electrical charge earned by its 
atoms 

I have made some experiments to determine whether there 
was any separation produced in a mixture of equal volumes of 
hydrogen and chlorine kept in the dark, when a const lerable 
difference of potential though not sufficient to produce dischaige 
was maintained between the two electrodes The parts of the 
tube adjacent to the two electrodes could be shut off from each 
other by a tap and the amount of chlorine in the two sides was 
determined by absorbing it by caustic potash The mixture was 
at atmospheric pressure, and the electrodes were maintained at 
a potential difference of about 1200 volts by connecting them to 
a large battery or small storage cells The potential difference 
between the terminals wss maintained for about sixteen hours tan 
three separate occasions, but on analysing the vessels surrounding 
the two electrodes, the amount of chlorine in the Vessel adjacent 
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to the negative electrode did not differ from that in die vessel 
adjacent to the positive electrode by more than I per cent , and 
thu could be accounted for by errors of experiments, as test 
experiments, m which the mixture had not been exposed to the 
electnc field, gave differences comparable with these We should 
conclude from the preceding experiments that the molecule* of a 
gas are not acted on by any appreciable translational force 
tending to move them from one place to another, when they are 
near to a body charged with electricity To test this point 
further, two large terminals were placed in bulbs which were con 
nected fay a horoontal capillary tube, in which a drop of sulphuru. 
acid was placed , a difference in the pressure of the gas would 
cause the sulphuric acid to move, and the arrangement acts as a 
very dehcate pressure gauge The bulbs and tube were filled 
with chlorine it atmospheric pressure The terminals were then 
connected to the electrodes erf a battery giving a potential differ 
ence of 1200 volts, but not the slightest movement of the drop 
of acid could he detected 

I wish to acknowledge the help I have received in making the 
preceding experiment from my assistant, Mr 1 1 verett 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

IN the ninth session of Fdmburgh Summer Meeting which 
was opened by I>ord Reay on August 5, and has just concluded, 
natural science was represented by flisee Keclus (“On the 
Evolution of Cities ), Dr W W J Nicol (“On >very day 
Chemistry"), Mr J G Goodchud (“On the Geology of 
Edinburgh'), Mr A J Herbertvon (“ On the Geography of the 
District”), Ur Louis Irvine (“On the Nervous System ’), 
Mr J Arthur lhonuon (“ On the Biology of the 
Seasons”), Mr R Turnbull (‘On Applied Botmy ) Prof 
Lloyd Moigan lectured* On E volution Fthics, ' Prof Haddon 
“On the Savage Mind, and Prof Ceddes “On Life -ind 
Thought ” 

Mr Josrih BlssFIt, who was for two years lecturer at the 
Agricultural College, Aspntna, has lieen appointed Agricultural 
Lecturer to the County of Ayr 

Mr F G Jones goes tu the Huddersfield Technical “school 
as Lecturer in Ihysics. Applied Mechanics and Steam and Mr 
J Bnerley is to (ill the post of Assistant Master in Chemistry 
and Physics at the same school 

THE Calendars for the Session 1895 96 of the University 
College, Bristol, ind the Glasgow and West of Scotland 1 echmcal 
College have just been published, and may be obtained, 
respectively, of Anowsmith, Bristol, and Anderson, Glasgow 

The Educational Times understands that Mr Arthur Milmm 
will retire early in 1896 from the Registrarship of I ondon 
University, under the Civil Service regulation as to age 


SCIENTIFIC SERIALS 

American Mctearakgual Journal, August —The principal 
articles are —Relation of clouds to rainfall, by 11 Helm 
Clayton A special study of cloud forms before and after 
ram was made at the Blue Hill Observatory, and it was 
found that the most frequent succession of clouds preceding 
ram was arms, cirro stratus, alto stratus, and nimbus, 
the first which appeared m advance of the ram being usually 
cirrus. Ram was observed to foil from four chutes of clouds 
(1) a high cloud sheet (alto nimbus) (a) a low, ragged cloud 
•beet (nimbus), (3) long, low rolls of cloud, giving light inter 
mittent showers, and (4) a towering cloud of the cumulus type 
(cumulo-nimbus) Following rain, the most frequent cloud* 
were state cumulus, in long, low rolls, while above there was 
most frequently cirrus or cirro status The result of the in 
vctbgatttn showed that cloud forms cannot, m general, be used 
in predicting ram for more than twenty four hours in advance, 
but that, for a few hours in advance, the existence of certain 
clouds frequently furnish most trustworthy indications of coming 
rain—The meteorograph for the Harvard Observatoty on El 
Misti, Pen, by S P Fetgusaon It has been found unpaa 
stole to maintain observers at this elevated station (19,300 feet), 
and during the rainy season, which buds three or four months, 
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no ascent can lie made A meteorograph, on the pnmaple of 
Richard * well known instruments, nos been constructed at 
the request of Prof Pttktnng, which will work for four months, 
and will be installed on the summit of the mountain this summer 
The record drum revolves once during three days, giving to the 
paper a speed of three inches in a day, and the paper used for 
the records is rolled up m 1 removable reel under the record 
drum An illustration of the apparatus is given in the journal 

HutUtun de la Sac tit dAnthtofohipc de Paris, 1895, fos 1 
—Discussion of the PukuautkropHs ere /hi as the presumed pre 
cursor of man, by 1 M-inouvrtcr —This paper contains a critical 
examination of the remains recently disc jvereil by M Dubois in 
Java, upon which an article by Prof Cunningham has already 
appeared in hum —The dolmen of Ethrau, by M Lionel 
Bonnemere Vftcr a careful examination of the marks upon the 
dolmen, the author has come to the conclusion that they are 
not due to atmospheric action but to the hand of man — Lower 
terrace of Villeftanche sur Saone, by M G de Mortillet Man) 
worked flints have been found associated with teeth of Flepka 
pnmifcniiis and A km 1001 It hot hutus At Chelles, the molars 
F inh/uus are common ind characteristic, and the teeth of 
rhinoceros which ire very abundant, appear to belongto a small 
variety of A Ahrf.ii rnt engraved stones of New Caledonia, 
by M I Uonncmere I he author exhibited, in the name of 
M (•laumont, collector at Coron, a m 1st interesting series of 
drawings made li> him representing certain remarkable objects 
fr im the colony Mwy large stones are covered with designs 
that were evidently executed before the h uropean occupation of 
the island 

/ inlktofoloipi, 1895, No 3 — General considerations on 
the \cltow Races by Dr I T Hatny rhe opuung lecture 
of the course of Anthropology at the Museum —Infantilism, 
feminism, and antique hermaphrodites, by Henry Meigc 
Several cases in illustration of this paper have been drawn from 
the patients of Salpetnere —Studies in prehistoric ethnography, 
byrd Putte Many archeologists have imagined that between 
the quaternary period and the modem era there was a long 
interval of desolation during which the lands of Western Europe 
were devoid ot inhabitants and the record of human life was 
interrupted 1 hey n lined it the hiatus fhe author traces the 
history of the harpoon during this period, and shows that no 
such hiatus occurred ulpturc in Europe liefore the (.reek 
Roman Influences by M Salomon Rcinoch In this section 
of M Reinachs valuable monograph, the subject of gesture is 
treated and numerous illustrations of bronze figures are given in 
illustration of the author s argument. 

Holhttmo della Si ut ) SiimologicaItalian i, 1 , ibqs, No 4 — 
\ esuvian notices (1894), liy t» Mercalh —On the propagation in 
Italy of the I ubuna earthquake of April 14, 1895, by M 
Boratta V brief iccount with a map showing the course of the 
isoscism tl lines in Italy Notices of Italian earthquakes (April 
1895) A vdunblc list of records, principally of the earthquake 
which forms the subject of the preceding paper 


SOCIETIES AND ACADEMIES 

IONDON 

Royal Society, June ao —“ On the Refractive Index of 
Water at Temperatures liclween o* and 10“ ’ By Sir John 
Conroy, Bart ,FRb 

In 1856, Jamin (Comptu rendus, vol xlui p 1191) published 
an account of observations he made on the refractive index of 
water at temperatures between 30* and o* He used an inter 
ference method, and found that as the water cooled the index 
increased , similar results have been obtained by other observers, 
but although it appears to lie proved that the refractive index of 
water increases with the decrease of temperature until the freer 
mg point is reached, few determinations of the values of reftac 
tive indices of water near its point of maximum density have 
been published 

The method employed was the ordinary one, the determine 
tton of the angle of minimum deviation for a ray of definite stave 
length passing through a hollow glass prism containing water at 
a known temperature 

The prism was filled with distilled water which had been re 
ctntly boiled and allowed to cool under reduced pressure, and 



NATURE 


(SEPTEMBER 5 , 1895 


twme cooled by a (reccing mixture, conldbe pawed 
The determinations were nude exclusively with sodium light 
In th^ first column of the table the value* of the refractive 
indices relative to air for each degree are given to five places 
in the second the values as found by Walter and in the third 
and fourth those for sodium light, given by Gladstone and Dale 


Reft a ttve Indues of (Valet 


Gdnrruc bn 

Royal Society of Scisncea —The Nacknchten, part s for 
1895 contains the following manoirt of scientific interest — 

May 25 —0 Holder On groups whose order is free from 
squares 

June ij—A Hurwita A fundamental theorem in the arith 
metical theory of algebraic magnitudes A von Koenen On 
the selection of points near Gottingen at which differences in the 
intensity of gravity may be expected m trial pendulum expert 


1 33397 » 3340i 00 1 33374 

1 33397 1 33400 40 1 33367 

« 33396 1 33398 6 5 1 J33J6 

1 33394 1 33396 9 o 1 3334* 

« 3339* 1 33393 , - - 

* 333g9 1 33390 I - - 

* 3338J t 333f7 - *- 

J 3338a 1 33383 — 

1 33378 1 33379 - - 

1 33375 1 33374 I - 


The values show that the refractive index of water a* was 
first ann unced by Jamin increases continuously up to the frees 
mg pc int the rats qf increase however seems to change about 
4 the temperature of maximum density as wxs pointed out by 
Gladstone snd Dale and that n > formula representing the vana 
tion of the refractive index of water with the temperature as x 
function of the density only can be a complete exi ression if the 
facts of the case 

Paris 

Academy of Sciences, August 36 - M Fizeau in the 
chair—Truffles (I erf As) from Cyprus ( Terfnw. clatent) 
Smyrna and Da Calle ( Terfeua Items) by M Ad Chatin 
Obscrvati ms of Swift s comet (August 20 1895) made at Lyons 
Observatory by means of the court? equatorial (o 32 m ) by M 
(, I e Cadet The remark is recorded that this ct met a| pears 
as a very diffuse and feeble nel ulosity almost equally spread m 
every direction By oblique vision a nearly central feeble con 
dentation can be distinguished —Observati ns of the planet Phar 
@ «n» »t Marseilles Observatory by means of the o a6 m 
equate rial by M B rrelly —On regular pencils and the l/m 
Satires of the wlh order by M Paid Serret —Heat of solution 
and of formation of sodium and potassium cyanurates by M 
laulLemoult A detailed thermochemical stuly fhe diffi 
culty of forming the tnmetallic salts is emi hauseil and it is 
shown that the sodium and potassium senes do mt differ essen 
tially Water does not appear to decompose these salts —On 
apttuUt fermentation and on the influence of icr&tion in elliptic 
fermentation at a high temperature by MM M Rietach and 
M HcrwJin Alcohol formed from aptcul&s yejuU requires 
mi re sugar for its production than that pr duced by the agenLy 
of elliptic yeasts Cooling the must to just below 30 and 
aeration bith favour the e onomica! product! in of alcihM 
On aluminium utcusila by M Balland These utensils in 
ordinary camp use stand wear fairly well and are not 
much attacked by foods during the ahort time they are in con 
tact therewith They should not be sol lered or brought into 
c intact with otfttr metals In the process of manufacture treat 
ment with soda should be avoided the fine matt surface pro 
duced is more eautv attacked than a polished surface —On the 
rile of the liver in the anticoagulant action r f peptone, by MM 
E ( ley and V Factum The resulu*f the authors experiments 
appear to show that peptone does not itself exert any anti 
coagulwit effect but that it stimulates the production by the 
fiver of some substance possessing anticoagulant properties — 
The ellipsoidal stethtwcopebyM Ch V Zen«r A solid 
homog eneous wo den ellipsoid of revolution is cut by two planes 
perpendicular to the principal axis, and passing through the two 
fod. One flat end being placed as usual on the body luifrce, 
the ear perceives at the other focus the sounds of organ move 
menu with remarkable intensity and free from parasitic sounds 
formed In the air space of the ordinary instrument —The electro 
dynamic system of the world, by M Ch V Zenger 
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A NEW STANDARD DICTIONARY 
A Standard Dictionary of the English Language Vol 
11 Prepared under the supervision of Dr I K h unk, 
Dr F A March, and Dr D S Gregory (New York 
and London Funk and Wagnall Co, 1895 ) 

S INCE the appearance of the first volume of this 
work, noticed in hjATURF, vol 1 p 146, we have 
often had occasion to refer to it, and have formed 
opinions as to its merits and faults In many respects 
the dictionary is a very good one within its compass, 
though it does not contain much that is really new 

Before going further, it may be well to state briefly the 
magnitude of the work, and to give a general idea of its 
characteristics The two volumes run into 2338 pages 
and contain 301,865 vocabulary terms, embellished by 
5000 illustrations A point upon which great stress is put 
is that more than two hundred editors and specialists 
have assisted in the production of the work, though it is 
not clear to what extent this assistance was given Their 
services, with those of the five hundred readers for 
quotations, who are said to have been engaged upon this 
work, have helped to bring the cost up to one million 
dollars 1 Considering how little there is in the dictionary 
that is not m the “ Century, “ International,’ and other 
American dictionaries, one wonders where the money has 
gone This, however, is by the way, and we only mention 
the matter because the large amount stated to have been 
spent in the production of the dictionary is put forward 
as a claim to favour 

A few definitions from the work will be the best means 
of indicating its merits A whole column of the dictionary 
is taken up with definitions, tnd examples, of the use of 
the word science and its synonyms The first two of the 
six definitions given are as follows — 

Science —(1) Knowledge gained and verified by exact 
observation and correct thinking, especially as methodic 
ally formulated and arranged in a rational system also, 
the sum of universal knowledge 
(2) Any department of knowledge in which the results 
of investigation have been worked out and systematised 
an exact and systematic statement of knowledge con 
ceming some subject or group of subjects , especially, i 
system of ascertained facts and “principles covering and 
attempting to give adequate expression to a great natural 
group or division of knowledge 

The sciences are divided in the dictionary into (1) the 
mathematical, treating of quantity (3) the physical, treat 
mg of matter and its properties (3) the biological, treat 
mg of the phenomena of life (4) the jmthropological, 
treating of man, and (5) the theological, treating of the 
Deity All the divisions are fully treated under their 
respective heads Thus, under physical sciences, the 
classification of •them as sciences of energy is given , the 
biological sciences are folly tabulated and their relation 
to one another shown with all their subdivisions, and 
anthropology is made to embrace all the sciences relating 
to man The departments of anthropology presented in 
the dictionary are (<*) Somatology, (h) Ethnology, (c) 
Archmoiogy. It is worth while printing the definition 
NO. 1350, VOL. 52] 


of the third of these ipr the benefit of unscientific 
archaeologists. 

Archeology —The science of antiquities, in its widest 
sense, the branch of anthropology, embracing archao- 
graphy, concerned with the systematic investigation of 
the relics of man and of his industries, and the dassifi 
cation and treatment of ancient remains and records of 
any or every kind, whether histone or pmhistonc, of 
ancient places, customs, arts, &c 

In popufao^signification, archaeology refers mainly to 
the collection or investigation of the materials from which 
a knowledge of the particular country under investigation 
may be obtained, which materials may be divided into 
written, monumental, and traditional Scientific arche¬ 
ology is (1) general, including (a) the geology of the 
epoch of man and If) the prehistoric ages and (2) special, 
including the study of separate nations and areas 
These examples which could be multiplied many times, 
are sufficient to show the generally trustworthy character 
and the fulness, of the definitions, so for as science is con 
cerned The work has an attractive appearance, and 
offers every facility for consultation, and is altogether a 
desirable addition to a libriry 

TIIF CHEMISTRY OF LIGHTING 
Chemical Technology, or Chemistry in its Applications to 
Arts and Manufactures Edited by C E Groves, 
IRS and W Thorp, B Sc Vol 11 I lghting 
(London J &. A Churchill, 1895 ) 

T HE second volume of this important vioik pos 
scsscs gieat intrinsic worth Section 1, dealing 
with fats and oils by W Y Dent, contuns much 
information concisely and dearly expressed It may 
be noted that in connection with the determination of 
specific gravity, the Sprcngel tube is described, but no 
mention is made of the modification of this apparatus 
having the capillary arms at right angles and provided 
with expansion bulbs although the latter form would 
always be used where accuracy combined with case of 
manipulation wtrcdcsmd When specific gravities are 
given to four significant figures, correction to a vacuum 
is necessary, or the fourth figure has no meaning No 
mention is made of this in the text ind the specific 
gravities given are termed densities 1 misuse of the 
latter term which occurs much too often 
The second Section, on steanne, by J McArthur puts 
forth the main processes for the decomposition of fats in 
a very explicit form I he writer wisely confines the 
term “saponification to decomposition by means of a 
base 

The acoount of the c indie manufacture, by L and t A 
1* idd, given in Section 111, is highly interesting, and will 
be read with profit by many who have no connection with 
such matters, as well os by specialists Producers of gas 
may well believe that their product will be in increasing 
demand when the candle industry flourishes in spite of 
the introduction of later forms of lighting Doubtless 
candles owe then present hold on the public favour 
largely to the great improvements m quality effected by 
recent advances in the methods of manufacture How 
great these advances are may be gathered from even a 
rapid perusal of the pages before us. 

The description, m Section iv, of the petroleum 
industry, by Boverton Redwood, is both graphic and 
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-complete It forms the best monograph on the subject 
yet written The origin of petroleum is so treated as to 
present the various theories put forward to account for 
its occurrence ntress inly, no authoritative decision can 
be given on this very debatable question Concerning 
the occurrence of sulphur in the petroleums from Ohio 
and Canad«, those interested would do well to supplement 
the bare mention of the fact here given by reference to 
the July number of the Journal of the Franklin Institute, 
where C K Mabery gives an account in which the 
subject is treated as its importance requires Warren is 
st ited by Mr Redwood to have isolated hydrocarbons of 
the C H,* series, termed naphthenes by Marhownihoff 
Mr Mabery shows that the Ohio and Canadian petro 
leunis do not yield the naphthenes of Markowmhoff and 
Ogloblin but give hydrocarbons of the C,H tt+s senes of 
similir boiling points Ihis writer ilso proves con 
elusive ly the presence of benrene, toluene, and xylenes in 
these petroleums 

The inanufaeture of shale oil gives yet another instance 
of the applic ition of continuous processes , the text con 
tains very lucid descriptions of these, well and sufficiently 
lllustiitcd tew of the general public can have any 
adequate conception of the number and variety of lamps 
in existence for use with oils An exhaustive account is 
given of these, and the idvantagcs or disadvantages 
chaiactenstie of the main types of oil limps are dwelt 
upon at sufficient length to cniblc an intelligent judgment 
to be forme d as to the suit ibility of any pai ticular lamp 
for the wenk required from it 

1 he Section on s ifety lamps, with which this volume 
concludes has lieen contributed by D A Louis in eon 
junction with Boverton Redwood It gives by no meins 
the least interesting reading Although the excellent 
account of the 1 imp indication of fire damp is highly 
technic il ind calculated to be eminently useful to 
specialists the general reader will find no difficulty in 
ri isping the principles involved, and will much appreciate 
the cU.arnc.ss with which this important subject is treated 

It may be hoped that the high standard exhibited in 
this volume wiU be maintained in volume m announced 
as to appear shortly Ihe editors are certtinly to be 
congi itulatcd on the excellent production now before us I 
W T 


and so on throughout the book Possibly the variety is 
introduced to charm the youthful mind, but it is not a 
desirable attribute of the book, for the method must 
result in the acquisition of unconnected information, and 
such knowledge has bttle to commend it In the matter 
of illustration, and simplicity pi language, the book leaves 
little to be desired 

A Garden of Pleasure By E V B Pp 230 (London 
Elliot Stock, 1895 ) 

A FE.W chapters fresh “with the fragrance of common 
country flowers, and breathing the life of “lustrous 
woodland Here and there the authoress lapses into 
sentiment, but, taken as a whole, her language is 
attractive in its simplicity The changes that go on m 
organic nature from month to month arc drawn with 
careful touch and many students of botany would derive 
benefit from the contemplation of the sketches 


LETTERS TO THE EDITOR 

[/be Editor does not hold himself responsible for opinions ex 
pressed by Ass correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any ether part of Nature 
No notue 11 taken of anonymous communications ] 

The “lytae sf’ Line and D, 

May I call attention to the fiict that the line at 4026 5, now 
recognised as belonging to the spectrum of helium, ana eon 
■tncuous in the On >n stars, is also prominent m the spectrum of 
the silir chr imosphere Although not given in the catalogue 
of chr imosphere lines (which dates fmm 1872), it was observed 
and published is long ago as 188? ( im four Set and Art, 
November 1883) » connection with another line at 4092, seen 
at the same tune .Since then the 4026 line has been observed 
repeatedly and might be given a place 111 the catalogue with a 
relative frequency of about 15 and a brightness of 3 or 4. Like 
the other helium lines it has no dark analogue in the ordinary 
solar spectrum The 4092 line falls upon a strong double line 
shown upon R wlrnd s map, but I am not sure to which of the 
two c imponents it belongs, it is faint and seldom seen 

While D, rarely appears as a dark line upon the solar spec 
trum yet in the course of over twenty years 1 am able to count 
up a considerable number of instances, certainly not leu than 
twenty or thirty The phenomenon occurs usually w the 
pcnumtirsl region of an active aun spot which in its nucleus 
reverses the lines of hydrogen magnesium, and sodium, and 
sometimes D, itself By a slight motion of the telescope os one 
passes away from the nucleus it crosses regions where D, 
appears as a smoky shade on page 130 of “ The Sun I have 
figured a typical case 

I have not yet been fortunate enough to see the duplicity ot 
D t myself Iwt I rof Reed has observed it on several occasions 
Hanover N H , August 26 C A Youno 


OUR BOOK SHELF 

Sctetui Readers By Vincent T Murchd Book iv 
Pp 216 (London Macmillan and Co, 1895) 

Thl conversational method of instruction, which used 
to be so general in school books, is not one that leads 
to pleasant memories Mr Murchd has created two boy 
prodigies in his “Science Readers,'and they ask and 
answer questions of a teacher whose laudable ambition 
is to elicit and Impart all kinds of scientific know 
ledge upon every suitable or unsuitable occasion We 
reverence that teacher for hispatience and for his ability 
to find texts in everything The pity of it is, that lessons 
giv en m this way on all and sundry topics lack the quality 
which lies at the base of all true scientific knowledge, 
vis the orderly arrangement of facts A lesson on 
solids, liquids, and gases precedes one on our b- lies, 
another on gravity precedes a lesson on vertebrates ana 
invertebrates A lesson on the classification of inverte¬ 
brates » wedged between two on hydrostatic pressure, 
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On the Temperature Variation of the Thermal 
Conductivity of Rocks 

Nature reproduces the results obtained by Lord Kelvin 
P R & , and J R Erskme Murray, a paper read at the Royal 
Society, May 30 ‘On the Temperature Variation of the Thermal 
Conductivity of Rocks " Theae gentlemen arrived at the following 
results (| 13) that for slate with lines of fluor parallel to 
cleavage planes, the mean conductivity m the range from 123* C 
to 203 C is 91 per cent of the mean conductivity in the range 

‘ r *-—’ r -■*--an conductivity in 

cent of the mean 


—- — — widely d__ 

by another method, and which Lord Kelvin had the loudness to 
publish in Nature, March J, 1805, p 439, that I must be 
allowed to introduce here a word of objection 
It seems to me that details of experimental dispodtic 
important enough, and should be trustworthy It b ho 1 
not opportune to discus* them minutely now 
The experimenters baaed their work on the cue of Fourier’s 
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"indefinite wall" which is characterised by the fact that 
temperature difference* in the parallel plane* are exactly pro 
portimial to the distances of these planes According to the 
experiment, they get the result that this proportionality does 
not exist, and that condnctibility vanes much according to 
temperature 

In my opinion, this absence of proportionality arrived at, 
proves rather that the expentnentfl condition* wen. defective, 
and are in contradiction with the hypothesis of the "indefinite 
wall case 

I admit m principle, the employed method, but I think it 
should be modified until—for the same temperature of the bath, 
the said proportionality should be obtained , then, in a new 
experiment the temperature of the bath being higher, it should 
he verified if the proportionality and the conductihility remain 
or if the last increases or diminishes with the temperatun 
Neuchitel, August Robfrt Wkber 

Experimental Mountain-building 
Prof Johannes Walihkr, of Jena, requests me to com 
mumcate to you the following details regarding an interesting 
experiment which he has recently devised for teaching purposes 
it 11 intended to explain mountain formation 
He compares the system of folds on the surface of our slowly 
ageing earth to the wrinkles which form on the skin of a drying 
apple, and points out that the height < f our mountain chains in 
relation to the mass of the globe is precisely comparable to the 
wrinkles on the skin of the apple In order to demonstrate the 
formation of these folds he takes an in liarubber balloon (a) 
and attaches to it a bit if glass tubing (B) On to this is 
stretched a piece of indiarubber tubing (C) which is pinched 
close by the stopcock (d) When the indiarubber ball »n is 
blown out to its full capacity it is spread over with a layer of 
flour paste two millimetres thtcl and is then dipped and 



have been made on his own initiative, chiefly between Lake 
Nyassa and Lake Tanganyika was secured for Kew in 1880, 
through the instrumentality of the late Colonel J A tinnt r 
IRS This wu not the subject of a special paper, yet tt 
contained a number of interesting novelties some of which 
have from time to time been published in Hooker s ' Itonea 
Plantarum and elsewhere Before going out again Thomson 
carefully studied the means 1 y which his collecting opportunities 
might be turned to the greatest advantage Armed with this 
knowledge he collecteel even mi re successfully in the Kilimanjaro- 
and other mountains of b astern b quatonal Africa 1 his second 
collection reached Kew in September 1884 and proved of the 
greatest scientific importance being the first adequate illustra 
tion of the mountain fl >ra of that region It contained scarcely 
150 species hut the sjeennens were selected with admirable 
judgment and were sufficient for all purposes It was workod 
out by Sir J< seph L> Ho Aer and Prof D Oliver and the sery 
impr rtant results recorded in the twenty first s ilumc of the 
Journal of the Linneui S ciety Ihis paper and Thomsons- 
collection will always rank on mg the classital documents fir the 
stu ly of the phytogeography f Central Africa Subsequently 
Mr T homson sent 11 Kew the botanical fruits of his journey 1 1 
the Atlas M unlains and althiugh they contained sery few 
previously unknown plants they were none the less instructive 
as a sample of the flora if ihit comparatively little known part 
of the world Had he preserved mi health Thomson might 
base taken his place in the first rank of botanical explorers Tie 
had acquired the rare gift of selection in collecting , 1 f knowing 
what tv secure uid what ti neglect 

W Boil inc, HhstsI I v 


Late Nestlings 

To I AV I observed nests f the hvuse mirtin un lerneath the 
eaves of the clock tower at I amlash Pier, on the south and west 
sides The parents were busy feeding their young whose crus I 
heard Surely this is a late date for a migratory lard How 
are these nestlings to get across the ocean i Jas SHAW 
Barrhead September 7 


rifL INSTITUTE OF FRANCr 

I N a few weeks, it the end of October, the Institut 
National de brame is to celebrate its first cen 
tenary Some words concerning its origin and organt 
sation may be of intucst at the present moment 
The Institute is thL outcome of a ptevious scientific 
society, entirely due to individual initiative Dunng the 
first half of the seventeenth century, a few men, between 
whom love of science was 1 firm bond, agreed to meet at 
regular intervals at the house of one of their number, in¬ 
formally, in order to exchange views, to keep e ich other 
posted up on their various researches, and to make up an 
unconventional assembly of congenial spirits It was 
more of a temporary or intermittent dub than a real 
society, as we understand the latter now These men 
were mostly mathematicians and physicist*- for at that 
time natural science was more in the wtrden than 
in the sent state- and Mersenne, Descartes, Blaise Pascal, 
Gassendi, are some of them Iheir meetings soon 
attracted public attention, and the great Colbert anxious 
for the development of the art* of peace after the Pyrenees 
treaty had put an end to the war, considered them as 
being of sufficient importance and utility to take an 
interest in them, and to support the incipient society 
officially 

Colbert even made out a fi»U plan of what was to be 
realised 300 years later what be organised was a body 
of scientific men who were to mew at regular intervals^ 
and were divided into three classes—historical scholars, 
literary men, and, finally, scientific men The private 
society of mathematicians and physicists grew into the 
Academe des Sciences, and each of the three academies 
met separately in the Blbhothfcque du Rot, at Colbeft’s- 
own residence. The lung, as a sign of his approval^ 
gave some money for experimen t* , and some pensions 
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Among the members (no one knows how they were 
appointed) were Huyghens, Manotte, Pecquet, Picard, 
Robertva! The Academy of Sciences, the Academic 
h ran^aise, and the Acaddmie des Inscriptions et Mddatlles 
thus lived in harmony, each having its particular pursuits 
The history of these academies would take too much 
space, it is enough to have shown how they originated 
They hied on till the Revolution, when they were 
organised on a new basis, and the Institute came into 
existence The whole constitution of France being 
altered, that of the academies had also to be changed 
Die Institute was founded in 1795 Article 298 of the 
Constitution du 5 Fructtdor , an 111 (August 22, 1795) 
gave it the mission of “ registering discoveries, and per 
fetting arts and sciences, while later laws prouded for 
the details of the scheme, that of the 3 Prutnatrt, an iv , 

7 e October 25, 1795 According to this law, the Institut 
National—a new name applied to, practically, an old thing 
—was divided into three classes—scientific (10 sections), 
moral and political (6 sections), literary ind artistic 
(8 sections) Bonaparte (3 Plumose , an xi, January 23, 
1803) altered this plan, ind added a fourth class so that 
the Institute comprised the class of mathematical and 

K cal sciences, with 11 sections , that of !• rench 
age and literature (no sections), that of ancient 
language and literatuie (no sections) and that of fine 
arts (5 sections) In 1816, upon the return of monarchy, 
the general plan was respected, but in 1832 a fifth class 
was added that of moral and political sciences, which 
had disappeared in 1803 Those five classes still exist, 
under the names of Ariddmie Fran^aisc, Academe des 
Sciences, Academic des Beaux Arts, Acaddmie dcs 
Sciences Morales et Politiques, Academie des Inscriptions 
et Belles Lettres They still dwell in the Palais des 
Quatre Nations on the Seine, where Bonaparte housed 
them in 1805 

At present, the Institute is a society of men of emm 
ence, divided into five distinct sub societies, or academies, 
each member being at the same time and as a matter of 
course, member of this or that particular academy and 
of the Institute as a whole Each academy has its 
definite purpose, and meets each week on fixed and 
different days, the Institute, as a whole, meets once a 
jear, in October 

As a whole, the Institute is regulated by a committee 
of delegates, elected by, and in, the five academies, while 
each academy has its own president and secretary 
Two points must be noticed in reference to the 
academies The one is that the Academie dc Mcddcine 
has nothing at all to do with the Institute , it is a separate 
society (of medical men only) quite distinct, without the 
slightest relationship to any of the above mentioned 
academies, or to the Institute The other is that there is 
no connection whatever between the Institute or academies 
which make up the Institute, and the title of Officier 
d’Acaddmic To be Officier d’Acaddmie is to have re 
ceived from the Department of Public Instruction a 
special decoration (of the Palmes Acadlmtques) which is, 
theoretically at least, more specially destined to persons 
who serve the cause of education and instruction The 
Officiers d’Acaddmie are thousands in number, they 
have nothing at all to do with the Academies 
Now, as to the membership of the latter 
New members are always elected by the members of 
each academy A man < onstders himself as eligible for 
such or such academy, all he has to do, when a vacancy 
occurs m the academy or in the section to which he 
should belong, considering his previous work, is to 
declare himself a candidate by a letter addressed 
to the president of the latter, and to prepare a 
pamphlet in which he gives the hst of his scientific or 
literary tides, of his wotIcs, of his researches or dis 
covenes. of the functions he has occupied, &c , and this 
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pamphlet he sends or carries to each of the members of 
the academy It is customary for every candidate to pay 
a visit to each of the latter, and then he waits for the re 
suit, in the meantime canvassing, in order to secure this 
or that member’s vote when things do not seem to run 
smoothly A very amusing book might be written of 
the anecdotes which are current upon the devices sug 
vested to the candidates by what is called the “ green 
fever,” la fih re verte , the fever which takes hold of a man 
anxious to wear the green laced uniform which the 
members of the Institute wear upon official occasions 
But such a book could be published only after the death 
of the author and of those concerned Generally speak 
me however, the Acaddmie des Sciences would con 
tribute little to the making of this book Each election 
must be approved by the President of the Republic, 
ind is approved as a matter of course Each member 
receives 1 small tndemmtl of /60 a year 
Each academy has a limited number of members, but 
in most academies there are different classes of member 
ship 1 he Academic i ramjaise, for literary men, com 
prises 40 immortals all told, one of whom is perpetual 
(life) secretary It has no associates nor corresponding 
1 members and while the members have little or nothing 
I to do as members, save the preparation of a dictionary, 
and examining works which compete for various prizes, it is 
I the custom for each new member to deliver a very elabo 
rate speech concerning his predecessor, and one of the 
members answers this dtscours de reception by a speech 
1 concerning the works of the new comer 

The Academic des Inscriptions et Belles Lettres, for 
men who deal specially with history, comprises 40 
members (of whom one is life secretary) 10 free members 
8 foreign associates, 30 foreign and 20 national corrc 
spending members Among the foreign associates are 
Prof Max Muller, Sir Henry Rawlmson, W Stokes 
among foreign corresponding members Mr R S Poole, 
Sir J I ians M A Neubaucr, Sir E M Thompson 
rhe Academie des Beaux Arts is divided into five 
sections (painting, sculpture, architecture engraving, 
music), and comprises 41 members (one of whom is life 
secretary) There are besides 1 o free members, 1 o foreign 
associates, ind 50 correspondents Among the associates 
are Sir J E Millais, Sir F Leighton Mr Alma Tadema 
among the corresponding members, Prof H Hcrkomer, 
Sir E Burnt Jones, Mr Waterhouse, Mi R W Macbeth 
rhe Academie des Sciences Morales et Politiques is 
divided into five sections (philosophy, morals, law, political 
economy, history), and comprises 40 members (of whom 
one is life secretary), 16 free members, 6 foreign associates, 
48 corresponding members Among the foreign associates 
are Right Hon W E Gladstone and Mr Henry Reeve , 
Mr Robert Hint, Right Hon J Bryce, Sir Fredk Pollock, 
Right Hon G J Goschen, Bishop Stubbs, and Mr 
Lecky aie corresponding members 
Last, but by no means least, comes the Acaddmie des 
Sciences,which certainly exerts the largest influence, and 
is the most highly considered in public opinion Divided 
into eleven sections, it comprises 68 members (of whom 
two are life secretaries), 10 free members, 8 foreign as 
sociates, 100 corresponding members Lord Kelvin, Sir 
Joseph Lister, and Dr E Frankland are among the asso¬ 
ciates The British Correspondants are as follows — 
Mathematical sciences—geometry Prof J J Sylvester, 
Rev Prof Salmon , astronomy Dr J R Hind, Mr 
Norman Lockyer, Dr W Huggins , geography and 
navigation Sir George Henry Richards, general 
physics Sir G G Stokes, Lord Rayleigh Physical 
sciences—chemistry Prof A W Williamson, Sir Henry 
Roscoe, Prof W Ramsay, mineralogy Dr J Prest 
wich, Sir A Geikie , botany Sir Joseph D Hooker, Dr 
Maxwell Masters, rural economy $ur J B Lawes, Sir 
J H Gilbert, anatomy and zoology Sir W Flower, 
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medicine and surgery Sir James Paget Prof Huxley 
was a corresponding member also 

Each academy has more or less money left to it in 
order to distribute pmes for different subject matters 
the Acaddmie des Sciences and Acaddmie f ranqaise are 
the nchest The Duke dAumale has agreed to leive 
the splendid residence of Chantilly, with the books and 
collections it contains to the Institute, and this handsome 
gift is accompanied by a sum of money to help to keep 
the castle in good order It is estimated that all paid 
the Institute will be 100,000 francs richer each year for 
this gift 

English corresponding members and associates will 
have a good opportunity of visiting the fine chateau of 
Chantilly, for on October 26 the Duke opens the doors 
to all members of the Institute ind bids them welcome 
The celebration of the centenary to which all members of 
each Academy, all < orresponding members and associates 
in ever) country have been or are being invited will 
last four days The programme has been given m 
Naturl (August 8) in full I he only new feature I 
can introduce is the programme of the afternoon per 
formancc at the GomdJie Frin^aise where the best 
actors of the best theatre in 1 r ince will play Les Hor ices 
(Corneille) Lts femmes Sen anhs (Moliere), ind recite a 
piece of poetry by bully Prudhomme The railvviy 
fares will be reduced 50 per cent for all foreignus 
invited 

All may be sure to receive a hearty welcome If the 
Institut de F ranee does not contain all our best men 
in the different departments of knowledge or art it con 
tains only men of recognised authority They are men 
whose aims arc noble and their feelings can but be most 
cordial towards those whose aims are the same towards 
their fellow workers whatever language they speak what 
ever country they come from towards all whose woik and 
character are high enough to have secured for them the 
highest recognition French science can award 

Henry de Vari< n\ 


THE IPSUICH MEFTINC. Of THE BRITISH 
ASSOCIATION 

/'■'OMIbG after the Oxford yetr the meeting at Ipswich 
is in numbers a comparatively small one but from 
a scientific point of view everything augurs well l he 
papers promise to be of more than usual interest, and 
are so numerous that most of the Sections will have to 
sit early and late in order to get through all the work 
before them 

We have previously referred at some length to the 
work proposed for Sections A B C, D, G, ana H 

Section D is this year reserved entirely to zoology and 
animal physiology, under the presidency of Prof W A 
Herdman 

Prof A C Haddon will read a paper on the exploration 
of the isles of the Pacific Dr Bashford Deane, of New 
York is to read two papers -one on an apparatus for 
catching oyster spat the other on the ganoids of North 
America Prof McIntosh will open a discussion on 
British fisheries A paper will be read by the Rev T R R 
Stebbing, on zoological nomenclature and publication 
Special interest is Ttkely to be taken in a paper by the 
President and Prof Boyce on the subject of oysters and 
typhoid, by those who propose to join in the excursion 
to the Colne Oyster Fishery (Colchester), which has just 
been added to t|>e programme for Wednesday It is 
intended to make a laige use of the lantern for illustrating 
papers in the Section 

The provisional programme in Section E (Geography) 
makes it evident that the Section is, as usual, to be a 
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popular one After the address of the President, Mr 
H J Mackinder an account will be given by Mr H S 
Cowper of a journey over Tarhuna and Ghanan in 
Tripoli and Mr J Batalka Reis will discuss how to 
consider and write the history of the discovery of the 
world On Friday thL pipers will be given by Mr C E 
Borchgrevmk describing his voyage to the Antarctic 
Sea by Mr H N Dickson on oceanographical research 
in the North Sea by Mr W B Blame on the cosmo 
sphere and by Mi John Dodd on Formosa On Mon 
day Mr L ( Kavcnstcin will present a report on the 
climate of tropical Afric 1 and there will be papers by 
Mi G F Scott Llliot on Ruwenzon and Tast Africa j by 
Captain S L Hinde on the Congo State by Mr J TP 
Neatly on the port of the Upper Nile in relation to the 
highways of commerce ind by Mr J L Myres, on the 
maps of Herodotus On Tuesday Mr Weston will 
deal with the New /ciland Alps, and Mr J L Myres 
with Asia Minor whilst Mr A Trevor Battye will give 
an account of Kolguev 

In Section F (I conomic Science and Statistics) over 
which Mr L L 1 rue presides bimetallism appears early 
on the scenL the urangement being to devote F nday 
morning to 1 monetary discussion m which represen 
tatives of the Bunt t ill c I eague ind of the ( old Standard 
Dtfcnce Aaaariatir n and olhcis are expected to take 
part Monday will be given up to a discussion on the 
state of agriculture on which question Captain E G 
lretymin VI 1 will lead a paper from the landlords 
punt of view ind Mr Herman Biddcll one from the 
tenant s point of v tew 1 his discussion has unfortunately 
been fixed for the same day as the discussion on the 
rel ition of chemistry to agriculture in Section B but it 
is hoped that by in arrangement of the houis the two 
d scussions may not < I ish (>ther contributions in Section 
F will be by Mr H W Wolff on land banks Mr H 
Moore on cooperation in agriculture Mr F Cinnan, 
on population Mr H Higgs, on the climbing ratio , 
ind Rev Frome Wilkinson on the State and the 
labourer 

In Section H (Anthropology), in which Prof W M 
F linders 1 etrie presides ethnology is to play a prominent 
part The Section w 11 therefore feel all the more the 
absence of Mi L W Brabrook who is unable to come to 
Ipswich on account of the very sad bereavement he has so 
recently suffered It has been arranged that the Section 
shall sit each morning till 13 30 or 1 and thtn reassemble 
at 3 on each day except Saturday for a letture 
illustrated by the 1 intci n 

Botany is sitting for the first time as a distinct Section 
(K) under the presidency of Mr W T Thisolton Dyer 
Amongst the papers will be one on Sporangia by Prof 
F O Bower Dr D H Scott will speak on fossil 
botany, with special reference to the researches of the late 
Prof Williamson A paper on fossil botany will also be 
read by Prof Solms Laubach of Strasbourg Prof E C 
Hansen of Copenhagen, promises a paper on the vana 
tion of yeast cells and Mr A C Seward one on the 
Wealden Flora Amongst other foreign botanists attend 
mg the meeting is Dr T M Treub, of Java A special 
botanical excursion not figuring as one of the regular 
excursions, is being arranged 

Inaugural Address by Sir Dour i as Gai ton KCB, 
D C L F R S , President 

My first duty is to convey to you Mr Mayor and to the in 
habitants of Ipswich the thanks of the British Association for 
your hospitable invitation to hold our suty fifth meeting in vour 
ancient town, and thus to rera hj^^agpera^^memonCTo fjh e 

tion forty four years agi 

In the next place I feel it my duty to say a few words on the 
great loss which science has recently sustained—the death of 
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the Right Hon Thomas Henry Huxley It u unnecessary for 
me to enlarge, in the presence of so many to whum his per 
sonahty was known upon his charm in social and domestic life , 
but upon the debt which the Association owes to him for the 
assistance which he rendered in the promotion of science I can 
not well be silent Iluxley was pre eminently qualified to assist 
in sweeping away the obstruction by dogmatic authority which 
in the early days of the Association fettered progress in certain 
branches of science bor whilst he was an eminent leader m 
biological research his intellectual power, his original and 
intrepid mind, his vigorous and masculine English, made him a 
writer who explained the deepest subject with transparent clear 
ness And as a speaker his lucid and forcible style was adorned 
with ample and effective illustration in the lecture rtxm , snd 
his energy and wealth of argument in a more public arena largely 
helped to win the battle of evolution, and to secure for us the 
nght to discuss questions of religion and science without fear and 
without favour 

It may I think interest you to learn that Huxley first made 
the acquaintance of lyndsll a the meeting of the Association 
held m this town in 1851 

About forty six years ago I first began to attend the meetings 
if the British Association and I was elected one of your general 
secretaries about twenty five years ago 

It is not unfitting, therefore that I should recall 11 your 
minds the conditions under which science was |>ursued at ihe 
formation of the Ass iciation as well as the very remarkable 
position which the Asse elation has occupied in relation to science 
in this country 

Between the end of the sixteenth century and the early part of 
the present century several societies had been create 1 to develop 
van jus branches of science Some of these societies were ts 
tat lulled 111 London, and others in important provincial centres 

In 1831 in the absence of railways communication between 
different parts of the country was slow and difficult Science was 
therefore localised , and in addition to the universities in b ngland 
Scotland and Ireland the towns of Birmingham Manchcstir 

I lymouth and York each maintained an important nucleus of 
scientific research 

Origin 01 ihe Briiish Association 

Under these social c mditiuns the British Association was 
founded in September 1831 

The general idea of Us formation was derived from a migratory 
society which had been previously formed in (,ermany hut 
whilst the German society met for the special occasion on which 
it was summoned, and then dissolved, the basis of the British 
Association was continuity 

The objects of the founders of the British Association were 
enunciated in their earliest rules to be — 

“Togive a stronger impulse and a more systematic direction 
to scientific inquiry , to promote the intercourse of those who 
cultivated science in different parts of the British b mpire with 
one another, and with foreign philosophers , to obtain a more 
general attention to the obiects of science, and a removal of any 
disadvantages of a public kind which impede its progress 

Thus the British Association for the Advancement of Science 
based its utikty upon the opportunity it afforded for corabtna 

Tbefint meeting of the Association was held at York with 353 

As on evidence of the want which the Association supplied, 
it may be mentioned that at the second meeting, which was 
held at Oxford, the number of members was 435 The thud 
meeting, at Cambridge, numbered over 900 members and at 
the meeting at Edinburgh m 1834 there were present 1398 
members 

At its thud meeting, which wot held at Cambridge in 1833, 
the Association, through the influence It had already acquired, 
induced the Government to grant a sum of £500 for the reduc 
turn of the astronomical observations of Body And at the same 
meeting the General Committee commenced to appropriate to 
scientific res earch the surplus from the subscription! of its mem 
bets. The committees on each branch of science were desired 

II to select definite and important objects iff science, which they 
may think mast fit to be advanced by an application of the fancu 
of the society, either m compensation for wooer, or in defraying 
the expense of apparatus, or otherwise, stating thru reasons for 
their selection, end, when they may think proper, desqpatag 
indmdaab to undertake the desired invcstigationi.’* 


The several proposals were submitted to the Committee of 
Recommendations, whose approval was necessary before they 
could be passed by the General Committee The regulation* 
then laid down still guide the Association in the distribution of 
its grants At that early meeting the Association was enabled 
to apply £600 to these objects. 

I have always wondered at the foresight of the framers of the 
constitution of the British Association the most remarkable 
feature of which is the lightness of the tie which holds it 
together It is not bound by any complex central organisation 
It consists of a federation of Sections whose youth and energy- 
are yearly renewed by a succession of presidents and vict 
presidents, whilst in each Section some continuity of action is 
secured by the less movable secretaries 

The governing body is the General Committee the members 
of which are selected for their scientific work but their con 
trolling power is tempered by the law that all changes of rules, 
or of constitution should be submitted to and receive the 
approval of the Committee of Recommendations This com 
mittee may le described as an ideal Secind Chamber It 
consists of the most experienced members of the Association 
The administration of the Association in the lntervnl between 
annu-tl meetings 11 earned on 1 y the Council an executive bod), 
whose duty it is to complete the work of the annual meeting (a) 
by the pubhcalisn cf its proceedings, (/) liy giving effect to 
resolutions passed by the General Committee (r) it also 
appoints the I ocal Committee and organises the personnel if 
each Section for the next meeting 

I believe tint one of the secrets of the long e ntinued success 
and vitality f the Bntish Asse elation lies in this purely demi 
cratic constitution comhined with the compulsory careful 
consideration whuh must be given to suggested organic changes 
The Assocutirn is now in the sixty hitn year if its existent e 
In its lrigin it invited the philosc phical secietics dispersed 
throughout Grist Britain to umte in a co operative union 

Within recent years it has endeavoured to consolidate that 

At the present time almost all import uit local scientific 
societies scattered throughout the country, some sixty six m 
number are in correspondence with the Association Their 
delegates hold annual conferences at our meetings The Associ 
ation has thus extended the sphere 1 f its acti m it places the 
members of the 1 xal societies engaged in scientific work in re 
lation with eath other and brings them into ct operation with 
members of the Association and with others engaged in original 
investigations, and the papers which the individual societies pub 
lish annually are catalogued in our Report Thus by degrees a 
national catalogue will be formed of the scientific work of these 

The Association has, moreover, shown that its scope is co 
terminous with the Bntish b mpire by holding one of it* annual 
meetings at Montreal, and we are likely soon to hold a meeting 
in Toronto 


Ihe Association, at its first meeting, began its work by 
initiating a series of reports upon the then condition of the 
several sciences 

A rapid glance at some of these reports will not only show the 
enormous strides which have been made since 1831 in the in 
instigation of facts to elucidate the laws of nature, but k may 
afford a slight insight into the impediments offered to the p rogre ss 
of investigation Dy the mental condition of the community, 
which bos been for so long satisfied to accept assumptions 
without undergoing the labour of testing their truth bysacer 
tuning the real facts Thu habit of mind may be illustrated by 
two instances selected from the early reports mode to the 
Association The first u afforded by the report mode in 1833, 
by Mr Lubbock, on “Tides.” 

Thu was a subject necessarily of importance to England as a 
dominant power at sea. But m England record* of the tides 
had only recently been c omm e nced at the dockyards of 
Woolwich, Sbeernfcas, Portsmouth, and Plymouth, on the re 
quest of the Royal Society, and no information had been collected 
upon the tides cm the coasts of Scotland and Ireland 

The British Association may M pnde in the feet that within 
three years of its inception, vis by 1834, it had induced the 
Corporation of Liverpool to establish two tide gauges, and the 
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Government to undertake tidal observations at 500 stations on 
the coasts of Britain 

Another cognate instance is exemplified by a paper read at the 
second meeting, in 1833, upon the State of Naval Architecture 
in Great Britain The author contrasts the extreme perfection 
of the carpentry of the internal fittings of the vessels with the 
remarkable deficiency of mathematical theory in the aifiustmcnt 
of the external form of vessels, and suggests the benefit of the 
application of refined analysis to the various practical problems 
which ought to interest shipbuilders—problems of capacity, of 
displacement of stowage, of velocity, of pitching and rolling of 
masting, of the effects of sails and of the resistance of fluids , and 
moreover suggests that large scale experiments should he nude 
by Government, to afford the necessaiy data for calculation 

Indeed when we consider how c mplctcly the whole habit of 
mind of the populations of the Western world hss been changed, 
since the beginning of the century, from willing acceptance of 
authority as a rule of life to a universal spirit of inquiry and ex 
iienmental investigation is it not prr hable that this rapid change 
has arisen from society having been stirred to its foundations by 
the causes and consequences of the trench Revolution ? 

One of the earliest practical results of this awakening in France 
was the conviction that the basis of scientific research lay in the 
accuracy of the standards by which oliservations ci uld Dc com 
pared ami the following principles were laid down as a basis 
for their measurements of length weight and capacity vir (1) 
that the unit of linear measure applied to matter in its three 
firms of extensnn viz length breadth andthukntss should 
be the standard of measures of length, surface and solidity ( 3 ) 
that the Cubic contents of the linear measure in decimetres of 
pure water at the temperature of its greatest density should 
furnish at once the standard weight and the measure uf capacity 1 
The metric system did not come int full operation m Trance till 
1840 and it is n iw adopted by all e mntnes on the continent of 
turope except Kussii 

The standards of length which were accessible in Gnat Britain 
at the formxtien of the Association were the 1 arliamentary 
standard yard lodged in the Houses of ] arltament (which was 
destroyed in 1834 in the fire which burned the Houses of 1 arlia 
ment) the Rayal Astronomical Societys standard, and the 
10 foot tar if the Ordnance Survey 

The first two were assumed to aflord exact measurements at a 
(,1'en temperature The Ordnance bar was ft rmed of two bars 
OH the principle of a compensating pendulum and aff irded 
measurements independent of temperature Standard bars were 
also disseminated throughout the ce untry, n possession of the 
corporations of various towns 

The British Association early recognised the importance <f 
uniformity in the record of acientific ficts as well as the necessity 
for an easy method of comparing standards and f >r v crifying 
differences between instruments an 1 apparatus required by 
Various observers pursuing similar lines of investigation At its 
meeting at Edinburgh in 1834 it caused a comparison to lie made 
between the standard bar at Aberdeen constructed by Troughton 
and the standare of the Royal \str momical Society, and re 
ported that the scale “ was exceedingly well finished , it was 
about zJjrt, 0 f >n mc h shorter than the J feet of the Royal 
Astronomical Society s scale, but it was evident that a great 
number of minute yet important circumstances have hitherto 
been neglected in the formation of such scales, Without an 
attention to which they cannot be expected to accord with that 
degree of accuracy which the present state of science demands 
Subsequently at the meeting at Newcastle in 1863 the Assocta 
non appointed a committee to repirt on the best means of 
providing for a uniformity of weights and measures with 
reference to the interests of science 1 his committee rccom 
mended the metric decimal system—a recommendation which 
has been endorsed by a committee of the House of Commons in 
the last session of last Parliament 

British instrument makers had been long conspicuous for 
accuracy of workmanship Indtcd in the eighteenth century 
practical astronomy had been mainly in the hands of British 
observers, for although the mathematic tans of France and other 
countries 00 the continent of Furope were occupying the fore 
most place in mathematical investigation, means pf astronomical 
observation had been furnished almost exclusively by B nghsh 

1 The lure 1* th* velum of a kilogramme of part walsrtt us maximum 
dsasuy aod is dlftrtij has than the litre was Intended to be, vu. ene cubic 
dasuswem Tha weight of a cubic decimetre of port water Is 1 000013 
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The sectors, quadrants and circles of Ramsden, Bird, and 
Cary were inimitable by continental workmen 
But the accuracy of the mathematical instrument maker had 
not penetrated into the engineer t workshop And the foundation 
of the British Associati n was coincident with a rapid develop 
ment f mechanical appliances 

At that tune a good workman had done well if the shaft he 
was turning, or the cylind r he was boring, ' was right to the 
Viiid of an inch Thu, was in fact, a degree of accuracy as fine 
as the eye could usually distinguish 
B ew mechanics had any distinct knowledge of the method to 
be pursued fir ol taming accuracy , nor indeed, had practical 
men sufficiently appreciated either the immense importance or 
the comparative facility of its acquisition 
The accuracy of workmanship essential to this development of 
mechanical progress required very precise measurements of 
length to which reference e uld be easily made No such 
standards were then available for the workshops But a little 
befi re 1830 a young workman named Joseph Whitworth realised 
that the basis of accuracy in machinery waa the making of a true 
plane 1 he idea occurred t him that this could only be secured 

by making three mdenen lent plane surfaces if each of these 
w auld lift the. tiler they 1 lust lie planes and they must lie true 
The true ] lane rendered possible a degree of accuracy beyond 
the wil lest dreams tf hu contemporaries in the construction of 
the lathe and the planing machine, which are used in the 
manufacture of all t Is 

His next stip was t intr luce an exact system of measurement, 
generally applicable in the workshop 

Whitworth fait that the eye was altogether inadequate to secure 
this and appealed to the sense of touch for affording a means of 
e mipanv n If tw 1 plugs l e made to fit into a round hole, they 
maj liffer in size by a quantity imperceptible to the eye, or to 
any irdmary process of measurement out m fitting them into 
the hole the difference between the larger and the smaller is 
felt immediately by the greater ease with which the smaller 
ne fit In this way a child can tell which is the larger if 
tw cyhn Itrs diflenng in thickness by no more than xsVvth of 
on inch 

Standard gauges consisting of hollow cylinders with plugs to 
hi l ut diflenng in diameter ly the ,a*j,th or the nri.oth of an 
inch were given to his woikmen, with the result that a degree 
of aeeuruy inonecivvtle to the ordinary mind became the rule 
of the shop 

To render the c mslrucli n of accurate gauges possible Whit 
worth liaised his measuring machine in which the movement 
was effected by a screw by this means the distance between 
two true planes migl t bt measured to the one millionth of an 

These a lvanccs in 1 reiision of measurement have enabled the 
degree < f accuracy which was formerly limited to the mathe 
metical instrument maker to become the common property of 
every machine shop knd not only is the latest form of steam 
engine m the accuracy if its workmanship little behind the 
chron nneter of the arly | art of the century but the accuracy 
in the construction of experimental apparatus which has thus 
been introduced has ren lered possible recent advances m many 
lines of research 

Loid Kelvin said in his Presidential Address at Ldinburgh, 
"Nearly all the grandest discoieries of science have been but 
the rewards of accurate measurement and patient Ions continued 
labour in the sifting of numerical results The discovery of 
arg m for which I ord Rayleigh and Prof Ramsay have been 
awarded the Hxlgkin prase by the Smithsonian Institution, 
afford, a pregnant illustration of the truth of this remark 
Indeed, the provision of accurate standards not only of length, 
but of weight capacity temperature, force, and energy, are 
amongst the foundations of scientific investigation 

In 1843 the British \ssociation obtained the opportunity ot 
extending its usefulness in this direction 

In that year the Government gave up the Royal Observatory 
at Kew, and offered it t> the Royal Society, who declined u 
But the British Association accepted the charge Their first 
object was to continue Ssbme’l valuable observations upon the 
vibrations of a pendulum in various gases, and to promote pen 
dulum observations in different parts of the world They subse¬ 
quently extended it into an observatory for comparing and veri¬ 
fying the various instruments which reoent discoveries in physical 

cbMmtwnai'^obMrvatioM and expmmenti'wiatmospheric 
electricity, and for the study of solar physics. 
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afforded a means for ascertaining the ad 


Thu new departure afforded a means for 
vantages and disadvantages of the several 
instruments, as well aafor standardising and testing instruments, 
not only for instrument makers, but especialljrfor observers by 

different parts of the world, and also for training observers 


Its special object was to promote original research and ex 
penditure was not to be incurred on apparatus merely intended 
to exhibit the necessary consequences of known laws 
The rapid strides in electrical science had attracted attention 
to the measurement of electrical resistances, and in 1859 the 
British Association appointed a special committee to devisr 
standard The standard of resistance proposed by that co 
nnttec became the generally accepted standard, until the 
quirements of that advancing science led to the adoption of 
international standard 

In 1866 the Meteorological Department of the Board of 
Trade entered into close relations with the Kew Observatory 
And in 1871 Mr Gasswt transferred £10 000 upon trust to 
the Royal Society for the maintenance of the hew Observatory, 
for the purpose of assisting in carrying on magnetical meteoro 
logical, and other physical observations The British Association 
thereupon, after having maintained this Observatory for nearly 
thirty years, at a total expenditure of about ,£12000 handed 
the Observatory over to the Royal Society 
The IrafucutuHs of the British Association are a catalogue of 
its efforts in every branch of science, both to promote expert 
mental research and to facilitate the application of the results to 
the practical uses of life 

But probably the marvellous development in science which 
has accompanied the hfe history of the Associate n will be best 
appreciated by a brief allusion to the condition of some of the 
branches of science in 1831 as compared wi h their present 


Gkoickhai ami Gkocraphicai Science 
Geology 

At the foundation of the Association gee logy was assuming a 
prominent position in science The main features of English 
geology had been illustrated as hr back as 1821, and among 
the founders of the British Association, Murchison and Phillips, 
Buckland Sedgwick and C inybeare, Lyell and De la Beche 
were occupied in investigating the data necessary for perfecting 
a geological chronology by the detailed observations of the 
various British deposits, and by their co relation with the con 
tinental strata They were thus preparing the way fir those 
Urge generalisations which have raised geology to the rank t f 
an inductive science 

In 1831 tbe Ordnance maps jmbhshed for the southern coun 
ties had enabled the Government to recognise the importance of 
a geological survey by the appointment of Mr Ik Is Beche to 
affix geological colours to the maps of Devonshire and portions 
of Somerset, Dorset and Cornwall and in 1835, Lyelf, Buck 
land and Sedgwick induced the Government to establish the 
Geological Survey Department not only for promotipg geological 
science but on account of its practical bearing on agriculture, 
mining, the making of roads rulway\ and canals and on other 
branches of national industry 

Geography 

The Ordnance Survev appears to have hod Us origin in a pro 
posal of the branch Government to make a joint measurement 
of an arc of the meridian Thu proposal fell through at the 
outbreak of the Revolution but the measurement of the base 
for that object was taken as a foundation for a national survey 
In 1831 however, the Ordnance Survey bad only published the 
1 inch map for the southern portion of England and tbe great 
tnangulation of the kingdom was still incomplete 

In 1834 the British Association urged upon the Government 
that the advancement of various branches of science was greatly 
retarded by the want of an accurate map of the whole of the 
British Isles, and that, consequently, the engineer and meteoro 
logist, (M agriculturist and the geologist, were each fettered in 
their scientific investigations by the absence of those accurate 
data which now lie ready to hu hand for the measurement of 
length, of surface, and of altitude 

Yet the lint decade of the British Association was coincident 
with a cooaderahle development of geographical research The 
a -*-■—- a the Government the 
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scientific importance of sending the expedition of Roes to the 
Antarctic and of Franklin to the Arctic regions We may 
trust that wo are approaching a solution of the geography of the 
North Pole, but the Antarctic regions still present a field for the 
researches of the meteorologist, the geologist, the biologist, 
and the magnetic observer, which the recent voyage of M 
Borchgrevmk leads us to hope may not long remain unexplored 
In the same decade the question of an alternative route to- 
India by means of a communication between the Mediterranean 
and the Persian Gulf was also receiving attention, ami in 1835 
the Government employed Colonel Chesney to make a survey of 
the Luphrates valley in order to ascertain whether that river 
would enable a practicable route to be formed from Iskanderoon, 
or Tripoli, opposite Cyprus, to the Persian Gulf His valuable 
surveys are not, however, on a sufficiently extensive scale to 
enable an opinion to be formed as to whether a navigable water 
way through Asia Minor is physically practicable, or whether 
the cost of establishing it might not be prohibitive 
The advances of Russia in Central Ana have made it impera 
live to provide an easy, rapid and alternative bne of commum 
cation with our 1-astern possessions, so as not to be dependent 
upon the Sues Canal in time of war If a navigation cannot 
be established, a railway between the Mediterranean and the 
Persian Gulf has been shown by the recent imestigations of 
Messrs Ilawkshaw and Uayter following on those of others, to 
he perfectly practicable and easy of accomplishment, such an 
undertaking would not only be of strategical value, but it is 
believed it would be commercially remunerative 

Speke and Grant brought before the Association, at its meet 
ing at Newcastle in 1803 their solution of the mysteiy of the 
Nile basin which had puzzled geographers from the days of 
Herodotus and the efforts of I ivTngstone and Stanley and 
others have opened out to us the interior of Africa I cannot 
refrain here from expressing the deep regret which geologists and 
geographers and indeed all who ore interested in the progress of 
discoscry feel at the recent death of Joseph Thomson His 
extensive accurate, and trustworthy observations added much to 
our knowledge of \fnca and by his premature death we have 
lost one f its most competent explorers 

ClIBMKAI \sl RONOMICAL AMI PHYSICAL SCIENCE 
Chemistry 

The report made to the Association on the state of the 
chemical sciences m 1832 says that the efforts of investigators 
then being directed to determining with accuracy the true 
nature t f the substances which compose the various products of 
the organic and inorganic kingdoms and the exact ratios by 
weight which the different constituents of these substances bear 
to each other 

But since that day the science of chemistry has far extended 
its boundaries The 1 rimer has vanished which was supposed to 
separate the products of living organisms from the substances of 
which minerals c nsist, or which could be formed in the labora 
tory The number of distinct carbon compounds obtainable 
from organisms has greatly increased, but it is small when com 
pared with the number of such compounds which have been 
artificially formed The methods of analysis have been per 
fteted The physical, and especially the optical properties of 
the various forms of matter have been doselystudied, and many 
fruitful generalisations have been made The form in which 
these generalisations would dow be stated may probably change. 
Tie perhaps by the overthrow or disuse of an ingenious guess 
natures workings, but more by that change which is the 
ordinary growth of science—namely, inclusion in some simpler 
and more general view 

In these advances the chemist has called the spectroscope to 
hu aid Indeed, the existence of the British Association has 
been practically coterminous with the comparatively newly de 
velopcd science of spectrum analysis, for though Newton,* 
Wollaston, Fraunhofer, and Fox Tails* had worked at the sub 
ject long ago, it was not till Kirchboff and Bunsen set a seal on 
the prior labours of btokes, Angstrom, and Balfour Stewart 
that tbe spectra of terrestrial elements have been mapped out and 
grouped , that by its help new elements have been discovered, 

I Joannas Marens Mara of Kraoland m-- 

mot of Newton who had any knowledge of Um formation of a 1^. 

- proa He not only observed that the coloured rays drvsr(ed si 
the prism, but thst s coloured my did not change in colour H 
onssoa through s pram Hts book ThnmautSu iter de m 
dmtr eoto r u m mMim ttum m thteu Png liit sms, however 
toHeurtoo, and bad no influence upoa ftiture dacoveriw 
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and that the idee ha* been suggested that the various orders of 
spectra of the same element ere due to the existence of the do 
meat in different molecular forma—etiotropic < therwile—at 

But great aa have been the advances of tenesmal chemistry 
through Us assistance, the moat stupendous advance which we 
owe to the spectroscope lies in the celestial direction 
Astrenem•} 

In the earlier part of this century, whilst the sidereal universe 
was accessible to investigators, man) problems outside the sol ir 
system seemed to be unapproachable 

At the thud meeting of the Association, at Cambridge in 
1833, Dr Whewelt said that astronomy is not only the queen of 
science, but the only perfect science which was m so elevated 
a slate of flourishing maturity that all that remained was to <lc 
termine with the extreme of accuracy the consequences of its 
rules by the profoundcst coml mill ins of mathematics the 
magnitude of its data by the minutest scrupulousness of observa 
lion ” 

But in the previous year vu 1832, Airy, in his report to the 
Association on the progress of astronomy, had pointed out that 
the observations of the planet Uranus could not be united in ne 
elliptic orbit, a remark which turned the attention of Adams to 
the discovery of Neptune In his report on the position of 
optical science in 1832, Brewster suggested that with the assist 
ance of adequate instruments it would be possible to study the 
action of the elements of material bodies upon rays of artihcial 
light, and thereby to discover the analogies between their 
affinities and those which produce the fixed lines in the spectra 
of the stara , and thus to study the effects of the combusticns 
which light up the suns of other systems 

This idea lias now been realised All the start which shine 
lxightly enough to impress an unnge of the spectrum upon a 
photographic plate have been elatsified on a ehemical basis 
The close connection between stars and nebular has been dem in 
strated and while on the one hand the modern science of 
thermodynamics has shown that the hypothesis of Kant and I a 
place on stellar formation is no longer tenable inquiry has indi 
cated that the true explanation of stellar evolution is to be found 
in the gradual condensation of meter ritie particles thus just ifyine 
the suggestions put forward long ago by Lord Kelvin and Prof 
Tail 

We now know that the spectra of many of the terrestrial ele 
menti in the chrom isphere of the sun differ from those familiar 
to us in our laboratories We begin to glean the fact that the 
chromospheric spectra are similar ti those indicated liy the ab 
sorption going on in the h iltest stars uid I ockyer has not hesi 
fated to affirm that these facts would indicate that in those 
localities we are in the presence of the actions of temperatures 
sufficiently high to break up our chemical elements Ini 1 finer 
forms Other students of these phenomena may not agree in 
this view, and possibly the discrepancies may be due to default 
in our terrestrial chemistry Still 1 would recall to you that 
Dr Carpenter, in his Presidential Address at Brighton in 1872, 
almost censured the speculations of Frankland and I ockyer in 
1868 for attributing a certain bright line in the spectrum of solar 
prominences (which was not identifiable with that of any known 
terrestrial source of light! to a hypothetical new substance which 
they proposed to call 11 hebum ’ because “ it had not received 
that verification which, in the case of Crookes search for 
thallium, was afforded by the actual discovery of the new 
metal ’ Ramsay hat now shown that this gas is present m 
dense minerals on earth, but we have now also learned from 
Lockyer that it and other associated gases are not only found 
with hydrogen in the solar chromosphere but that these gases, 
with hydrogen, form a large percentage of the atmospheric con 
sdtuents of some of the hottest stars in the heavens 

The spectroscope has also made us acquainted with the 
motions and even the velocities of those distant orbs which make 
up the sidereal universe It has enabled us to determine that 
many stars, single to the eye, are really double, and many of the 
conditions of these strange systems have been revealed The 
rate at which matter u moving in solar cyclones and winds 11 
now fa mili a r to us And I may also add that quite recently this 
wonderful instrument has enabled Prof Keeler to verify Clerk 
Maxwell’s theory that the rings of Saturn consist of a marvellous 
company of separate moons—es it were, a cohort of courtiers 
revolving round thmr queen—with velocities proportioned to 
their distances from the planet 
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Pkysut 

If we turn to the sciences which are included under physics, 
the progress has been equally marked 
In optical science in 1831, the theory of emission as con 
trusted with the undulatory theory of light was still under 
discussion 

\ oung, who was the first to explain the phenomena due to the 
interference of the rays of light as a consequence of the theory 
of waves, and l resnei who sht wed the intensity of light for any 
relative position of the interference waves, both had only 
recently passed away 

1 he investigations int 1 the laws which regulate the conduction 
and radiation of heat t gether with the doctnne of latent and of 

r tific heat an I the relati ins of vapour to air had all tended to 
concejition of a matcnal heat, or ealone, communicated by 
an actual flow and emission 

It was not till 1834 thit imprrved thermometries! appliances 
had enabled 1 orbes and Mellr ni to establish the polarisation of 
heat and thus to lay the f undatum of an undulatory theory 
fir heat similar to that which was in progress of acceptation for 
bght 

Whewell s report in 1832 on magnetism and electricity shows 
that these branches of science werelooktd up in as cognate, and 
that Oil theory f tw 1 ppisite electric fluids was generally 
accepted 

In magnetism the investigations of Hansteen, Gauss, and 
Weber in hurope and the observations made under the 
Imj erial Academy of Russia over the vast extent of that 
Lmpirc had cstehlishe 1 the existence of magnetic poles, and had 
shown that magnetic disturbances were simultaneous at all the 
stall ns of olxrvatim 

At their thir 1 meeting the Association urged the Government 
to establish magnelic and meteorological ohservatones in Great 
Britain and her e >1 Dies and dependencies in different parts of 
the earth furnished with l r >per instruments constructed on 
umforn innciples and with provisions for continued observa 
ti ins at those places 

In 1839 the Rnti h Association had a Urge share in inducing 
tht ( overnmenl to initiate the valuable series of experiments for 
determining the intensity the declination, the dip, and the 
periodical variations < f the magnetic needle which were earned 
rn for several >ear» at numerous selected stations over the 
surface c f the globe un ler the directions of Sabine and 1 efrov 
In h ngland systematic and regular observations are still made 
at Greenwich kew and Slonyhurst For some yean past 
similar observations by bath absolute and self recording instru 
ments have alst been made at Falmouth close to the nome of 
Robert Were ho* whose name is inseparably connected with 
the early history < f terrestrial magnetism in this country—but 
under such great finant lal difficulties that the continuance of the 
work is seriously jeopardised It is to be hoped that means 
may he forthcoming to carry it on Comishmen indeed could 
found no more fitting memorial of their distinguished country 
man John Couch Adams than by suitably endowing the mag 
net ic observatory in which he took so lively an interest 

Far more extended observation will he needed before wc can 
hope to have an established theory as to the magnetism of the 
earth We are with jut magnetic observations over a large part 
of the southern hemisphere And Prof KUcker s recent investi 
gallons tell us that the earth seems as it were alive with mag 
netic forces be they due t > electnfc currents or to variations ui 
the state of magnetised matter that the disturbances affect not 
only the diurnal movement of the magnet but that even the 
small part of the secular change which has been observed, and 
which has taken centuries to accomplish is interfered with by 
some slower agency Vnd, what is more important, he tells ns 
that none of these observations stand at yet upon a firm basis, 
because standard instruments have not been m accord, ana 
much labour, beyond the power of individual effort, has hitherto 
been required to ascertain whether the relations between them 
are constant or variable 

In electricity, in 1831 just at the time when the British 
Association was founded, Faraday's splendid researches in 
electricity and magnetism at the Royal Institution had began 
with his discovery of magneto electnc induction his invesdga 
tion of the laws of electro chemical decompaction, and of the 
mode of efectrolytical action 

But the practical application of oar electrical knowledge was 
then limited to the use of lightning conductors for buildings and 
ships. Indeed, it may be mid that the applications of alec 
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tncity to the uie of man have grown up tide by vide with the 
British Association 

One of the first practical applications of Faraday s discoveries 
was in the deposition of metals and electro plating which has 
developed into a large branch of national industry and the 
dissociating effect of the electric arc, for the reduction of ores, 
and in other processes is daily obtaining a wider extension 

But probably the application of electricity which is tending to 
produce the greatest change in our mental, and even material 
condition, is the electric telegraph and its sister the telephone 
By thur agency not only do we learn, almost at the time of their 
occurrence the events which are happening in distant parts of 
the world but they are establishing a community of thought and 
feeling between all the nations of the world which is influencing 
their altitude towards each other and, we may hope may tend 
to weld them more and more into one family 

The electric telegraph was introduced experimentally in Ger 
many in 1833, two years after the formation of the Associati in 
It was made a commercial success by Cooke and Wheatsl ne in 
England, whose first attempts at telegraphy were made on the 
line from T uston to Camden Tiwn in 1837, and on the line from 
Paddington to West Drayton in 1838 

The submarine telegraph ti America, conceived m 1856, 
became a practical reility in 1861 through the c mmtrcni 
energy of Cyrus I uld and Pender sided by the mechanical skill 
of I atuner Clark Gooch and others, and the scientific genius 
of Lord Kelvin The kn jw ledge of electricity gamed by means 
of its application t > the telegraph largely assisted the extension 
of its utility in other directions 

The electric light gives in its incandescent form, a 1 try perfect 
hygienic light Where risers are at hand the ticctncal trans 
mission of power will drive railway trains and factories ei nom 
■cally and might enable each artisan to convert his ro>m into a 
workshop and thus assist in restoring lo the lain unng man 
some < f Ihe individuality which the factory has tended to 
destr ly 

In 1843 Joule described tui > experiments for determining ihe 
mechanical equivalent of heat But it was not until the meeting 
at Oxford in 1847 that he fully developed the law of the cm 
nervation of energy which in conjunction with Newtons law 
of the conservation of momentum and Daltons law of ihe 
conservation of chemicel elements constitutes a complete 
mechanical foundation for physical science 

Who at the foundation of the Association, woul 1 have 
believed some far seeing philosopher if he had foretold that the 
spectroscope would analyse the constituents of the sun and 
measure the motions 1 f the stars that we should liquefy air 
and utilise temperatures approaching to the absolute sero for 
experimental research , that like the magician in the 1 Arabian 
Nights, we should annihilate distance by means of the electric 
telegraph and the telephone that we should illummatt iur 
largest buildings instantaneously, with the clearness of d ly by 
means of Ihe electric current that by the electric transmission 
of power we ahould be able 11 utilise the tails of Niagara to 
work factories at distant placts that we should extract metals 
from the crust of the earth ly the same electrical agency to 
which, in some cases, their dep isiuon has been attributed ? 

These discoveries and their applications hate been brought to 
their present condition by the researches of a long line of scien 
tific explorers, such as Dalton Joule, Maxwell, HelmholU, Herr, 
Kelvin, and Rayleigh aided by vast strides made in mechanical 
skill But what will our successors be discussing sixty years 
hence ? How little do we yet know of the vibrations which 
communicate light and heat 1 bar as we have advanced in the 
application of electricity to the uses at life we know but little 
even yet of its real nature We are only on the threshold of 
the knowledge of molecular action, or of the constitution of the 
all pervading ether, Newton, at the end of the seventeenth 
century, in his preface to the “ Pnncipia, says 'I have 
deduced the motions of the planet* by mathematical reasoning 
from forces , and I would that we could derive the other pheno 
menu of nature from mechanical principles by the same mode 
of reasoning For many things move me, *0 that I somewhat 
suspect that all such may depend on certain forces by which the 
particles of bodies, through cause* not yet known, are either 
urged towards each other according to regular figure*, or are 
repelled and recede from each other 1 and these force* being 
unknown, philosophers have hitherto made their attempt* on 
nature in vain." 

In 1848 Faraday remarked “ How rapidly the knowledge 
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of molecular force* grows upon us, and how strikingly every 
investigation tend* to develop more and more their importance * 

‘ A few years ago magnetism was an occult force, affecting 
only a few bodies, now it it found to influence all bodies, ana 
to possess the most intimate relation with electricity, heat, 
chemical action, light, crystallisation, and through it the forces 
concerned in cohesion We may feel encouraged to con 
tinuous labours, hoping to bring it into a bond of union with 
gravity itself 

But it is only within the last few years that we hive begun to 
realist that electricity is closely connected with the vibrations 
which cause heat and light, and which seem to pervade all space 
—vibrations which may be termed the \ nee of the Creator call 
me to each atom and to each cell of protoplasm to fall into ita 
ordained position each is it were, a musical note in the hat 
mowou* symphony which we tall the universe 

Meteorology 

At the first meeting, in 1831, ] rof James D Forbes was 
requested to draw up a report on the State of Meteorological 
Science in the gr nuul that this science is more in want than any 
othtrnf that system itic direction which it is one great object ot 
the Association to give 

I rtf Forbes made his first report in 1832 an! 1 subsequent 
report in 1840 The systematic recorls now kept in various 
parts of the world of barometric pressure of solar heat, of the 
temperature and physical conditions of the atmosphere at various 
altitudes, of the heat of the ground at various depths of the 
rainfall of the prevalence of winds and the gradual elucidation 
not only of the laws which regulate the movements of cyclones 
and storms but if the influences which are exercised by the 
■un and by electricity and magnetism not inly upon atmospheric 
conditions but upon health and vitality are gradually approx 
tm iting meteorology to the positi in i f on exact science 
Fnglanl took the lead in runfall observations Mr G J 
Sym< ns organised the British Rainfall .System in i860 with 178 
bservers a system which unUl 1876 received the help of the 
British Association Now Mr Symons himself conducts it, 
cssisted l y more than 3000 observers and these volunteers not 
only make the bservatiorw but defray the expense of their 
reduction and publication In foreign c untnes this w ork is done 
by G< vemment officers at the public e 1st 
At the present time a very large number of nun gauges art in 
daily use through iuI the world The British Islands have more 
than 3000 and India and the United States have nearly as many, 
1 ranee and Germany are not far behind , Australia probably has 
more—indeed, one colony alone. New South Wales has more 
than 1100 

The storm warnings now issued under the excellent systematic 
organisation of the Meteorological Committee may be said to 
have had their origin in the ternble storm which bn kt over the 
Black Sea during the Crimean War on November 27 1855 
I everner traced the progress of that storm and seeing how its 
path could have been reported in advance by the eleetnc tele 
graph, he proposed to establish observing stations which should 
report to the coasts the probability of the occurrence of a storm 
I everner communicated with Airy, and the Government autho 
rued Admiral FitxKoyto make tentative arrangements in this 
country The idea was also adopted on the continent and now 
there are few civilised countries north or south of the equator 
without a system of storm warning 1 

Biological Sukncb 
Botany 

The earliest Reports of the Association which bear cm the 
biological sciences were those relating to botany 
In 1831 the controversy wa* yet unsettled between the 
advantages of the I innean, or Artificial system, as contrasted 
with the Natural system of classification Histology, morpho 
logy, and physiological botany, even if bom, were in their 
early infancy 

Our records show that von Mohl noted cell division m 1835, 
the presence of chlorophyll corpuscles in 1837, and he first 
desenped protoplasm u 1846 
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Vast as have been the advances of physiological botany since 
that time, much of its fundamental principles remain to be 
worked out, and I trust that the establishment, for the first time, 
of a permanent Section for botany at the present meeting will 
lead the Association to take a more prominent part than it has 
hitherto done in the further development of this branch of 
biological science 

Animal Physiology 

In 1831 Cutler, who during the previous generation had, by 
the collation of facts followed by careful inductive reasoning, 
established the plan on which each animal is constructed, was 
approaching the termination of his long and useful life I le 
died in 183a , but in 1831 Richard Owen was just commencing 
his anatomical investigations and his brilliant contributions to 
paleontology 

The impulse which their labours gate to biological science 
was reflected in numerous rep iris and communications, by 
Owen and others, throughout the early decades of the British 
Association, until lfarwin propounded a theory of evolution 
which commanded the general assent of the scientific world 
tor this theory was not absolutely new But just as Cuvier had 
shown thit each bone in the fabric of an animal affords a clue 
to the shape and structure of the animal, so Darwin brought 
harmony int 1 scattered facts, and led us to perceive that the 
moulding hand of the Creator may ha\e evolved the complicated 
structures of thi organic world front one or more primeval cells 
Richard Owen did not accejit Darwin a theory of evolution 
and a large section of the [>ublic contested it. I well remember 
the storm it produced—1 storm of praise by my geological 
colleagues, who accepted the result of investigated facts, a 
storm of indignation such as that which would hue burned 
{■alilen at the stake from those who were not yet prepend to 
question the old authorities , but they diminish daily 

We are however, as yet only on the threshold of the ductnm 
of evolution Does not each investigation even into the 
embryonic stage of the simpler forms of life, suggest fresh 
problems * 

Anthropology 

The impulse given by Darwin his been fruitful in leading 
others to eemsidcr whether the same principle of evolution may 
not have governed the moral as wtll as the material progress 
of the human race Mr Kidd tells us that nature as Intel 
preted by tht struggle for life ccmtuns no sinction for the m ral 
progress of the individual, and (mints out that if each cf us 
were allowed by the conditions of life to follow his own 
inclination the average of each generation would distinctly 
deteriorate from that of the preceding ont, but because the law 
of life is tctsclcss and inevitable struggle and competition 
ctaseless uiid inevitable selection tnd rejection, the result is 
necessarily ceaseless and inevitable | rogress Lvolution, is Sir 
William Mower said, is the message which biology his sent to 
help us on with some of the problems ot human life and I rancis 
Ciilton urges that in in the firemost outcome of the awful 
mystery of evolution, should realise that he has the power of 
shaping the course of future hum imty by using his intelligence 
to discover vnd expedite the ehvnges which are necessary to 
adajit circumstances to man, and man to circumstances 

In considering the evolution < f the human race, the science 
of preventive medicine may afford us some indication of the 
direction in which to seek for social improvement One of the 
early steps towards establishing that science upon a secure basis 
was taken in 1835 by the British Assot lotion, who urged upon 
the Government the necessity of establishing registers of 
mortality showing the causes of dcilh " on one uniform plan m 
all ports of the King s dominions, as the only means liy which 
general laws touching the influence of causes of disease and 
death could be satisfactorily deduced The general registration 
of births and deaths was commenced m 1838 But a mere 
record of death and its proximate cause is insufficient Pre 
ventive medicine requires a knowledge of the details of the 
previous conditions of life and of occupation Moreover, death 
Is not our only or moat dangerous enemy, and the mam object 
of preventive medicine is to ward off disease Disease of body 
•loweri our useful energy Disease of body on of mind may 
stamp its curie on succeeding generations 

The anthropometric laboratory affords to the student of 
anthropology a means of analysing the causes of weakness, not 
only in bodily, but also in mental life 
Mental actions are indicated by movements and their results 
■Such signs are capable of record, and modem physiology has 
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shown that bodily movements correspond to action in nerve 
centres, as surely as the motions of the telegraph indicator 
express the movements of the operator’s hands in the distant 
office 

Thus there is a relation lietwcen a defective status in brain 
power and defects in the proportioning of the body Defects in 
physiognomical details too finely graded to be measured with 
instruments, may be appreciated with accuracy by the senses of 
the observer, and the records show that these defects are, in a 
large degree, associated with a brain status lower than the 
average in mental power 

A report presented by one of your committees gives the results 
of observations made on 100,000 school children examined in 
divtdually in order to determine their mental and physical con 
dition for the purpose of classification Thu shows that about 
16 per 1000 of the elementary school population appear to be so 
fir defective in their bodily or brain condition as to need special 
training to enable them to undertake the duties of bfe, and to 
keen them from pauperism or crime 

Many of our feeble nunded children, and much disease and 
uce, are the outcome of inherited proclivities h rancis Gallon 
has shown us that types of criminals which have been bred true 
to their kind are one of the saddest disfigurements of modem 
civilisation, and hi siys that few deservt better of there country 
than th sc who determine to lead cebbate lives through a 
reivnsblc conviction tlut their issue would probably be less 
fitted thin the generality to play their part as utreens 

These considerati ins point to the im|iortancc of preventing 
those suffering from transmissible disease, or the criminal, or the 
lunatic from adding fresh sufferers to the teeming misery in our 
ltrgc towns And in any rise, knowing as we do the influence 
of envar jnment on the development of individuals, they point to 
the necessity of removing those who are bom with feeble minds, 
cr under ondiluns rf moral danger, from surrounding 
deteri iratmg influences 

These »re problems which materially affect the progiess of the 
human race, and we may feel sure that, as we gradually approach 
thews dull >n we shill m ire certainly realise that the theory of 
cvoluti m, whit h the genius if Darwin impressed on this century, 
is but the first step on 11 illogical ladder which may possibly 
fvuiluilly le id us to understand how n the drama of creation 
nun his been evclve ■ as tlie highest work of the Creator 


HvUtiology 

The sciences of medicine and surgery were largely represented 
m tht culler meetings of the Association, before the crcilion of 
the British Medteil Assoe ration afforded a field for their more 
intimate discussion I he dost connet tion between the different 
branches of science is c rasing a revival in our proceedings of 
discussi >ns on some of the highest medicll problems, especially 
those re latmg 11 the spread of infectious and epidemic disease 

It is interesting t > contrast the opinion prev dt nt at the 
foundition < f the \ssicraurn with the present position of the 
question 

A report to the \ss icration in 1834, by Prof Henry, on 
contagion, says 

* Tlie notion that 1 mtagious emanations are at all connected 
with the diffusion ef in nralcule through the atmosphere is at 
variance with all thet is kn wn of the diffusion of volatile 
contagion ’ 

Whilst it had 1 >ng Item known that filthy conditions in air, 
earth and water fostered feier, cholera, and many other forms of 
disease, and that the disc ise ceased to spread on the removal 
of these conditions, yet the reason for there propagation or 
diminution remained under a veil 

Leeuwenhoek m 1680 described the yeast cells, but Schwann 
m 1837 first showed clerely that fermentation was due to the 
activity of the yeast cells, and, although vague ideas of fer 
mentation had been current during the past century, he laid the 
foundation of our exact knowledge of the nature of the action of 
ferments, both organised and unorganised It was not until 
i860, after the prize of the Academy of Sciences had been 
awarded to Pasteur for his essay against the theiry of spon 
taneous generation, that hts investigations into the action of 
ferments' enabled him to show that tne effects of the yeast cell 

I In spsekiJi* of ferment" one must (Mar In mind that there are two dawn 
of ferments one, living beings such as ysast— organised ferments as 
the) arebomauMscalhS thr other the products of living beings themselves, 
such as pepsin, fee — unorsatueed ferments Pasteur worked with the 
former rer) httle with the latter 
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tenology n leading us to recur t 
isolation of infectious disease, and t< 


are indissolubly bound up with the activities of the cell as a 
living organism, and that certain diseases, at least, are due to 
the action of ferments in the living being In 1865 he showed 
that the disease of silkworms which was then undermining the 
ulk industry in Fiance could be successfully combated His 
further researches into anthrax, fowl cholera, swuie fever, rabies, 
and other diseases, proved the theory that those diseases are 
connected m some way with the introduction of a microbe into 
the body of an animal that the virulence of the poison can be 
diminished by cultivating the microbes in an appropriate 
manner, and that when the virulence has been thus diminished 
their inoculation anil afford a protection against the disease 
Meanwhile it had often been observed m hospital practice that 
a patient with a simple fractured limb was easily cured, whilst s 
patient with a compound fracture often died from the wound 
Lister was thence led, in 1865 to adopt his antiseptic treatment, 
by which the wound is protected from hostile microbes 
This investigation, followed by the discovery of the existence 
of a multitude of micro organisms and the recognition of some of 
them—such as the bacillus of tubercle and the comma bacillus 
of cholera—os essential factors of disease and by the e la bora 
tion of Koch and others of methods by which the several 
organisms might be isolated cultivated, and their histones 
studied, have gradually built up the science of bacteriology 
Amongst later developments are the discovery of vanous so 
called antitoxins, such as those of diphtheria and tetanus and 
the utilisation of these for the care of disease Lister s treat 
ment formed a landmark in the science of surgery, snd enabled 
our surgeons to perform operations never before dreamed of 
whilst later discovenet are tending to place the practice of 
And the science of hoc 
to stnngent rules for tha 

__._ o the disinfection (by- 

heated steam) of materials which have been in contact wi 
sufferer 

These microbes, whether friendly or hostile, are all capable of 
multiplying at an enormous rate under favourable conditions 
They are found in the air, m water, in the soil, but, fortunately, 
the presence of one species appears to be detrimental to other 
species, and sunshine or even light from the sky is prejudicial 
to moat of them Our bodies, when in health appear to be 
furnished ninth special meant of resisting attack, and, so far ss 
regards their influence in causing disease, the success of the 
attack of a pathogenic organism upon on individual depends, as 
a rule, in part at least, upon the power of resistance of the 
individual 

But notwithstanding our knowledge of the danger arising 
from a state of low health in individuals, and of the universal 
prevalence of these microorganisms, how careless we ore in 
guarding the health conditions of every day life 1 We have 
ascertained that pathogenic organisms pervade the air Why 
therefore, do we allow our meat our Ash, our vegetables, our 
easily contaminated milk, to lx exposed to their inroads, often 
in the foulest localities? We have ascertained that they pervade 
the water we dnnk, yet wt allow foul water from our dwellings 
our pigsties, our farmyards, to pass into ditches without previous 
clarification, whence it flows into our streams and pollutes our 
rivers We know the conditions of occupation which foster ill 
health Why, whilst we remove outside sources of impure air, 
do we permit the occupation of foul and unhealthy dwellings? 

The study of bacteriology has shown us that although some of 
these organisms may be the accompaniments of disease, yet we 
owe it to the operation of others that the refuse caused by the 
cessation of animal and vegetable life 11 reconverted into food 
for fresh generations of plants and animals. 

These considerations base formed a point of meeting where 
the biologist, the chemist, the physicist, and the statistician 
unite with the sanitary engineer in tne application of the science 
of preventive medicine 

Fnoinrmino 
Sewage Purification 


attention of the British Association as early as 1864, and between 
1869 and 1876 a committee of the Association made a senes of 
valuable reports on the subject The direct application of 
sewage to land though effective as a means of purification, 
entailed difficulties m thickly settled districts, owing to the 
extent of land required 

The chemical treatment of sewage produced an effluent harm* 
less only after having been passed over land, or if turned into a 
' .rge and rapid stream or into a tidal estuary, and it left behind 
large amount of sludge to be dealt with 
Hence it was long contended that the simplest plan in favour 
able localities was to turn the sewage into the sea and that the 
consequent loss to the land of the manured value in the sewage 
would be recouped by the increase in fish life 
It was not till the chemist called to his aid the biologist, and 
came to the help of the engineer, that a scientific system of 
sewage purification was evolved 
Dr rrankland many years ago suggested the intermittent 
filtration of sewage, arid Mr Baldwin Latham was one of the 
first engineers to adopt it But the valuable experiments made 
in recent years by the State Board of Health in Massachusetts' 
have more clearly explained to us how by this system we may 
utilise micro organisms to convert organic impurity in sewage 
into food fitted for higher forms of life 
To effect this we require, m the first place, a filter about five 
feet thick of sand and gravel or, indeed of any material which 
affords numerous surfaces or open pores Secondly, that after a 
volume of sewage has passed through the filter an interval of 
time be allowed in which the air necessary to support the life of 
the micro organisms is enabled to enter the pores of the filter 
Thus this system is dependent upon oxygen and time Under 
such conditions the organisms necessary for purification are sure 
11 establish themselves in the filter before it has been long in use 
Temperature is a secondary consideration 

Imperfect purification can invariably be traced either to a 
lack of oxygen m the pores of the filter or to the sewage passing 
through so quickly that there is not sufficient time for the neces 
saryprocesses to take place And the power of any material to 
purify either sewage or water depends almost entirely upon its 
ability to hold a sufficient pr iportion of either sewage or water in 
contact with a proper amount of air 

Smoke Abatement 

Whilst the sanitary engineer has done much to improve the 
surface conditions or our towns, to furnish clean water, and to 
remove our sewage he has as yet done little to purify town air 
hog is caused by the floating particles of matter in the air 
becoming weighted with aqueous vapour, some particles, such 
as salts of ammonia or chloride of sodium have a greater affinity 
for moisture than others You will suffer from fog so long as 
you keep refuse stored in your towns to furnish ammonia, or so 
long os you allow your street surfaces to supply dust, of which 
much consists of powdered hone manure or so long asyou send 
the products of combustion into the atmosphere Therefore, 
when you have adopted mechanical traction for vehicles in your 
towns, ycu may hrgely reduce one cause of fog And if you 
diminish your black smoke, you will diminish black fogs 

In manufactories you may prevent smoke either by care in 
firing, by using smokeless coal, or by washing the soot out of 
the products of consumption in its passage along the flue leading 
to the main chimney shaft 

The block smoke from your kitchen may be avoided by the 
use of coke or of gas But so long as we retain the hygienic 
arrangement of tne open fire in our living rooms I despair of 
finding a fireplace however well constructed, which will not be 
used in such a manner as to cause smoke, unless, indeed, the 
chimneys were reversed and the fumes drawn into some central 
shaft, where they might be washed before being passed into the 


The early reports to the Association show that the law* of 
hydrostatics, hydrodynamics, and hydraulics necessary to the 
supply and removal of water through pipes and conduits had 
long been investigated by the mathcmatlcum But the modern 
sanitary en gin ee r has been driven by t? 
population lo call in the chemist and th 
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Flectncity as a worming and cooking agent would be con 
vement, cleanly, and economical when generated by water power, 
or possibly wind power, but it is at present too dear when it has 
to be generated by means of coal I can concave, however, 
that our descendants may leam so to utthse electricity that they 
in some future century may be enabled by its means to avoid 
the smoke in their towns 

Mothamtai Engtmcrmf 

In other branches of cm! and mechanical engineering, the 
reports in 1831 end 183a mi the state of this science show that 
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the theoretical end practical knowledge of the strength of timber 
had obtained conudeiable development. But m 1830, before 
the introduction of railways, cast iron had been sparingly used 
in arched bridges for spans of from 160 to 300 feet, and wrought 
iron had only been applied to large span iron bridges on the 
suspension principle, the most notable instance of which wis the 
Menai Suspension Bridge, by Telford Indeed, whilst the 
strength of Umber had been patiently investigated by engineers, 
the best form for the use of iron girders and struts was only 
beginning to attract attention, and the earlier volumes of our 
Tramactum contained numerous records of the researches of 
Eaton Hodgktnson, Barlow, Rennie, and others It was not 
until twenty years later that Robert Stephenson and Will ism 1 air 
bairn erected the tubular bridge at Menai, followed liy the more 
scientific bridge erected by Brunei at Saltash 1 hese have now 
been entirely eclipsed by the skill with which the estuarj of the 
Forth has been bridged with a span of 1700 feet by Sir John 
Fowler and Sir Benjamin Baker 
The development of the iron industry is due to the association 
of the chemist with the engineer The introduction of the hot 
blast by Neilson, tn 1829, in the minufiicturc of cost iron had 
effected a large saving of fuel But the chemical conditions 
which affect the strength and other qualities of iron, and its 
combinaUons with carbon, silicon, phosphorus, and other sub 
stances, had at that time scarcely been investigated 

In 1856 Bessemer brought before the British Association at 
Cheltenham his brilliant discovery for making steel direct from 
the blast furnace, by which he dispensed with the laborious pro 
cess of first removing the carbon from pig iron by puddling, and 
then adding by cementation the required proportion of carbon to 
make steel This discovery, followed by Siemens’s regenerative 
furnace, by Whitworth’s compressed steel, and by the use of 
alloys and by other improvements too numerous to mention here, 
have revolutionised the conditions under which metals are 
applied to engineering purposes 

Indeed, few questions are of greater interest, or possess more 
industrial importance, than those connected with metallic alloys 
This is especially true of those alloys which contain the rarer 
metals, and the extraordinary effects of small quantities of 
chromium, nickel, tungsten and titanium on certain varieties of 
steel have exerted profound influence on the manufacture of 
projectiles and on the construction of our armoured ships 
Of late years, investigations on the properties and structure of 
alloys have been numerous, and among the more noteworthy 
researches may be mentioned those of Dewar and I leming on 
the distinctive behaviour, as regards the thermo electric powers 
and electrical resistance, of metals and alloys at the very low 
temperatures which may be obtained by the use of liquid air 
Prof Roberts Austen, on the other hand, has careftUly studied 
the behaviour of alloys at very high temperatures, and by cm 
ploying his delicate pyrometer has obtained photographic 
curves which afford additional evidence as to the existence of 
allotropic modifications of metals, and which have materially 
strengthened the view that alloys are closely analogous to saline 
solutions In this connection it may be stated that the very 
accurate work of Heycock and Neville on the lowering of the 
solidifying points of molten metals, which u caused by the 
presence of other metals, affords a valuable contribution to our 
knowledge 

Prof Roberta Austen has, moreover, shown that the effect of 
any one constituent of an alloy upon the properties of the 
principal metal has a direct relation to the atomic volumes, and 
that it is consequently potable to foretell, m a great measure, 
the effect of any given combination 
A new branch of mvesftgation, which deals with the micro 
structure of metals and alloys, 11 rapidly assuming much import 
ance It was instituted by Sorby in a communication which he 
made to the British Association in 1864, and its development is 
due to many patient workers, among whom M Osmond occupies 
a prominent place 

Metallurgical science has brought aluminium into use by 
cheapening the process of its extraction , and if by means of the 
wasted forces in out nvers, or possibly of the wind, the extraction 
be sbll further cheapened by the aid of electricity we may not 
only utilise the metal or Its alloys in increasing the spans of our 
bridges, and in affording strength and Ughtnem in the construe 
tun of our ships, but we may hope to obtain a material which 
may render practicable the dreams of Icarus and of Maxim, and 
for purpose* of rapid transit enable ns to navigate the air 
Lo og before 1S31 the steam engine had been largely used on 
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nvers and lakes, and for short sea passages, although the first 
Atlantic steam service was not established till 1838 
As early as 1830 the steam engine had been applied by 
(,umey Hancock ind other* to road traction The absurd 
impediments placed in their way by road trustees, which, indeed, 
are still enforced checked any progress But the question of 
mec hamcal traction on ordinary roads was practically shelved in 
1830, st the time, of the formation of the British Association, 
when the locomotive engine was combined with a tubular boiler 
and an iron road on the I ivcrpoofand Manchester Railway 
(■reat, however, as was the advance made by the locomotive 
engine of Robert Stephenson, these earlier enjpncs were only 
toys compared with the compound engines of to day which are 
used for railways, for ships or for the manufacture of electricity 
Indeed, it may lie said that the study of the laws of heat, which 
have led to the introduction of sanous forms of motive power, 
aregradually revolutionising all our hmUts of life 

Tlie improvements m the production of iron, combined with 
the developed steam engine have completely altered the con 
ditions of our commercial intercourse on land , whilst the 
changes caused by the effects of these improsements in ship¬ 
building, and on the (x can carrying trade, have been, if any 
thing, still more marked 

At the foundation of the Association all ocean ships were built 
by hand, of wood propelled by sails and mannuvrrd by manual 
labour , the mateml limited their length, which did not often 
exceed too feet, and the number of Fnglish ships of over 500 
tons liurdc n was comparatively small 

In the modern shqis steam power takes the place of manual 
labour It rolls the plates of which the ship is constructed, 
bends them to the required shape, cuts, drills, and rivets them 
in their place It weighs the anchor , it propels the ship m 
spite of winds or currents, it steers, ventilates, and lights the 
snip when on the ocean It takes the cargo on board and 
discharges it on arrival 

The use of iron favours the construction of ships of a largi 
sue, of forms which aff ird small resistance to the water, and 
with compartments which make the ships practically unsmkable 
in heavy seas, or by collision Their size, the economy with 
which they are propelled, and the certainty of th^ir arrival, 
cheapens the cost of transport 

1 he steam engine by Lompressing air, gives us control over 
the temperature of cool chambers In these not only fresh meat, 
but the delicate produi e 1 f the Antipodes, is brought across the 
ocean to our doors without deterioration 

Whilst railways hive done much to alter the social conditions 
of each individual nation the application of iron and steam li> 
our shins is revolutionising the international commercial condi 
turns of the world , ami it is gradually changing the course of 
our agriculture, as well is of our domestic life 

But great as have lieen the developments of science in 
promoting the commerce of the world, science is asserting its 
supremacy e\en to a greater extent in every department of war 
And perhaps this application of science affords at a glance, better 
than almost any other a convenient illustration of the assistance 
which the chemical, physic t), and electrical science* are affording 


to the engineer 

The reception of warlike stores is not now left to the uncertain 
judgment of “ practical men, ’ but is confided to officers who 
hate received a special training in chemical analysis, and in the 
application of physical and electrical science to the tests by 
which the qualities of explosives, of guns, and of projectiles can 
be ascertained 

For instance, take explosives Till quite recently black and 
brown powders alone were used, the former as old as civilisation, 
the latter but a small modem improvement adapted to the 
increased sire of guns But now the whole family of mtro 
explosives ire rapidly superseding the old powder These are 
the direct outcome of chemical knowledge, they are not mere 
chance inventions, for every improvement is based on chemical 
theories, and not on random experiment 

The construction of guns is no longer a haphazard operation 
In spite of the enormous forces to be controlled and the sudden 
violence of their action, the researches of the mathematician 
have enabled the just proportions to be determined with accuracy ) 
the labours of the physicist have revealed the internal conditions 
of the materials employed, and the best means of their favourable 
employment Take, for example, Longndge’s coiled wire 
system, fa which each succeanve layer of winch the gun i» 
formed receives the exact proportion of tension which enable* 
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all the layers to act in unison The chemist ha* rendered it 
clear that even the nnalleat quantities of certain ingredient* are 
of supreme importance in affecting the tenacity and trustworthi 
nest of the material* 

Tht tr*. itmcnt of steel to adapt it to the vast range of duties 
it has to perform is thus the outcome of patient research And 
the ust of the metals—manganese, chromium, nickel, molyh 
denum—as alloys with iron has resulted in the production of 
steels possessing varied and extraordinary properties The steel 
xeauircd to resist the conjugate stresses developed, lightning 
fashion, in a gun necessitate* qualities that would not be suitable 
in tht projectile which that gun hurls with a velocity of some 
2500 feet per second against the armoured ude of a ship The 
armour, ag-un, has to combine extreme superficial hardness with 
great ti ugliness and during the last few years these qualities are 
sought to bo attained by the application of the cementation 
process for adding carbon to one nice of the (date, and hardening 
that face alone by rapid refrigeration 
The introduction of quick firing gun* from 303 (> t about 
i ne third) of in inch to 6 inch calibre ha* rendered necessary the 
production of metal cartridge cases of complex forms drawn 
cold out of solid blocks or plate of the material, this sgnin has 
taxed the ingenuity of the mechanic in the device of machinery, 
and of the metallurgist producing a metal possessed of the 
nccessaiy ductility and toughness The cases have to stand a 
pressure it the moment of tmng of as much as twenty file tons 
to the squire inch—a pressure which exceeds the ordinary 
elastic limits of the steel of which the gun itself is composed 
There is nothing more wonderful in practical mechanics than 
the closing of the breech openings of guns, for not only must 
the) l e gas tight at these tremendous pressures, but the 
mechanism must be such that one man by a single continuous 
movement shall be able to open or close the breech of the largest 
gun in vime ten or fifteen seronds 

The perket knowledge of the recoil of guns has enabled the 
ruu t 1 m < f the discharge to be utilised in compressing air or 
springs 1 y which guns tan Ik raised from conrealed positions in 
order to deliver their tire, and then made to disappear again for 
fouling t r the same force has tun used to run up the guns 
autom itically immediately after firing, or, as in the case of the 
Ma\mi gun to deliver in the same way a continuous stream of 
bullets at the rate ol ten in one second 

In tile m mufaeture of shot and shell cast iron has lieen almnsl 
superseded by cast and wrought steel, though the hardened 
Tolliver projectiles still hold their place The forged steel pro 
leclilcs ue produced by methods very similar to those used in 
the mnnuMcturc of metal cartridge cases, though the process is 
carried on at 1 red heat and by machines much more powerful 
In every department concerned in the production of warlike 
stores clrtUicily is playing a more and more important part It 
has en diletl the passage of a shot to he followed from its seat in 
the gun 11 its destination 

In the gun, bj means of electrical contacts vrranged m the 
bore, a time curve of the pissnge of the shot can be determined 
I rt 111 this the mathematician construct* the velocity curve, 
and from this, again, the pressure* producing the velocity are 
estim vied, and used to check the same indications obtained by 
othei means The velocit) of the shot after it has left the gun 
js easily tscertiined by the I oulange apparatus 

h lectin ily and photography have been laid under contnliulion 
fi r obt lining iccords of the flight of projectiles and the effects of 
explosions at the moment of their occurrence Many of you 
will recollect Mr Vernon Boys marvellous photographs showing 
the progress of the shot dining before it waves of air w its 
course 

1 lectncity and photograph) also record the properties of 
metils ind their alloys os determined by curves of cooling 
The readiness with which electrical energy can be converted 
into he it < r light has been taken advantage of for the firing of 
guns, which in their turn tan, by the same agency, be bud on 
tht object by means of range finder* placed at a distance and in 
advantageous and safe positions, while the electric light 1* 
utilised to illumine the sights at mght, as well as to search out 
the objects of attack 

The compact nature of the glow lamp, the brightness of the 
light, the circumstance that the light Is not due to combustion, 
and therefore independent of air, facilitates the examination 
of the bore of guns, the inudes of shells, and other similar 
uses—jult as it 1* used bv a doctor to examine the throat of a 
patient * 
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INFI UENCB OF INI Ell COMMUNICATION AFFORDED BY THR 

British Association on Scirncr Progress 
The advances in engineering which have produced the steam 
engine, the railway, the telegraph, a* well os our engines of 
war, may be said to be the result of commercial enterprise 
rendered possible only by the advances which have taken place 
in the several branches of science since 1831 Having regard 
to the intimate relations which the several sciences bear to each 
other, it is abundantly clear that much of this progress could not 
have taken place in the past, nor could further progress take 
place in the future, without intercommunication between the 
students of different branches of science 
The founders of the British Association based its claims to 
utility upon the power It afforded for this intercommunication 
Mr Vernon Harcourt (the uncle of your present General Sec re 
tary), in the address he delivered in 1832, said “ How feeble is 
man for any purpose when he stands alone—how strong when 
united with other men 1 

“ It may be true that the greatest philosophical works have 
been achieved in privacy, liul it is no less true that these works 
would never have been accomplished had the authors not mingled 
with men of corresponding pursuits, and from the commerce of 
ideas often gathered germs of apparently insulated discoveries, 
and without such material aid would seldom have earned their 
investigations to a valuable conclusion ’ 

I claim for the British Association that it has fulfilled the 
objects of its founders, that it has had a large share in promoting 
intercommunication and combination 

Our meetings have been successful because they have main 
tamed the tiue pnnciples of scientific investigation We have 
been able to secure the continued presence and concurrence of 
the master spirits of science They nave been willing to sacrifice 
their leisure, and to promote the welfare of the Association, 
lierausc the meetings have afforded them the means of advancing 
the sciences to which they are attached 

The Association has, moreover, justified the views of its 
founders in promoting intercourse between the pursuers of 
science, both at home and abroad, in a manner which is afforded 
by no other agem v 

The weekly and sessional reunions of the Royal Society, and 
the annual soirees of other scientific societies, primotc this inter 
course to some extent, but the British \ssociation presents to 
the young student during its week of meetings easy and con 
tinuous social up)xirtunitics for making the ai quaintance of 
leaders in sciem 1 and thereby olitaining their directing influence 
It thus encourages, in the first place, opportunities of 
combination, hut what is equally important, it gives at the 
same time material assistance to the investigators whom it thus 
brings together 

The reports on the stite of science at the present time, as 
they appear in the last volume of our fionsa lions, occupy the 
same import uit position, as records of science progress, os that 
occupied by those rejiorts in our earlier years We exhibit no 
symptom of decay 

Science in Germans fosifriu hv ihp State and 
Municipalities 

Our neighbours and rivals rely largely upon the guidance of 
the State for the promotion of both science teaching and of 
research, In Germany the foundations of technical and 
industrial training are laid in the Rtalschulen, and supplemented 
by the Hightr Technical Schools In Berlin that splendid 
institution, the Royal Technical High School, casts into the 
shade the facilities for education in the various Polytechnics 
which we are now establishing in London Moreover, it 
assists the practical workman by a branch department, which is 
available to the public for testing building materials, metals, 
paper, cul, and other matters. The standards of all weights 
and measures used in trade can be purchased from or tested by 
the Government Department for Weights and Measures 
For developing pure scientific research and for promoting new 
applications of science to industrial purposes the German 
Government, at the instance of von Ilelmholtx, and aided 
by the munificence of Werner von Siemens, created the 
Physikahsche Reichsanstalt at Charlottenburg 
This establishment consists of two divisions The first is 
charged with pure research, and is at the present time engaged 
m various thermal, optical, and electrical and other physical 
investigation* The second branch is employed ui operations oi 
delicate standardising to asswt the want* of research students— 
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for instance, dilatation, electrical resistances, electric and other 
forma of light, presaure gauges, recording instruments, thermo 
meters, pyrometers, lenses, tuning forks, glass, oil testing 
apparatus, viscosity of glycerine, &c 

Dr Kohlrausch succeeded Helmholts as president, and takes 
charge of the first division Prof Hagen, the director under him, 
has charge of the second division A professor is in charge of each 
of the several sub departments Under these are various sub 
ordinate posts held bv younger men, selected for previous 
valuable work, and usually for a limited time 

The general supervision is under a Council consisting of a 
president, who is a Privy Councill ir, and twenty four members, 
including the president and director of the Reichsanstalt, of 
the other members, about ten are professors or htatls of physical 
and astronomical observatories connected with the principal 
universities in Germany Three are selected fn m leading firms 
in Germany representing mechanical optical, and electric 
science, and the remainder are principal scientific officials 
connected with the Departments of War and Marine, the Royal 
Observatory at Potsdam, and the Royal Commission fir 
Weights and Measures 

This Council meets in the winter for such time is may lie 
necessary, for examining the research work done in the first 
division during the previous year and for laying down the 
scheme for research for the ensuing year, as well as for 
suggesting any requisite improvements in the second illusion 
As a consequence of the position which science occupies in 
connection with the State in continental countries the services 
of those who have distinguished themselves either in the 
advancement or in the application of science are recognised by 
the award of honours and thus the feeling for science is 
encouraged throughout the nation 


among the nations of the world by virtue of the excellence and 
accuracy of its workmanship, the result of indiwdual energy 
but the progress of mechanical science has made accuracy ol 
workmanship the common property of all nations of the world 
Our records show that hitherto, in it* efforts to maintain its 
position by the application of science and the prosecution of 
research, England has made marvellous advances by means of 
voluntaiy effort, illustrated by the splendid munificence of such 
men as Gassiut, Joseph Whitworth James Mason, and I udwig 
Mond , and whilst the increasing field of scientific research 
compels us occasionally to seek for Government assistance it 
would be unfortunate if by any change voluntary effort were 
fettered by Slate control 

The following are the principal voluntary agencies which help 
forward scientific research in this country —The Donation 
Fund of the Royal Society, denved from its surplus inci me 
The British Association baa contributed £ 60,000 to aid research 
since its formation The Royal Institution, founded in the last 
century, by Count Kumford, for the promotion of research has 
assisted the investigations of Davy of Young, of haraday of 
Frankland, of Tyndall, of Dewar, and of Rayleigh The 
City Companies assist scientific research and foster scientific 
education both by direct contributions and through the City and 
Guilds Institute The Commissioners of the Exhibition of 
1851 devote £6000 annually to science research scholarships, to 
enable students who have passed through a college curriculum 
and have given evidence of capacity for original research to 
continue the prosecution of science with a view to its advance 
or to its application to the industries of the country Several 
scientific societies, as, for instance, the Geographical Society 
and the Mechanical Engineers, have promoted direct research, 
each in then own branch of science, out of their surplus 
income , and every scientific society largely assists research by 
the publication, not only of its own proceedings, but often of 
the work going on abroad in the branch of s ci e n ce which it 
represents 

The growing abundance of matter year by year increases the 
burden thus thrown on their finances, and the Treasury has re 
cently minted to the Royal Society 41000 a year, to be spent in 
aid of thejmbhcstion of scientific papers not necessarily limited 
to those of that Society 

The Royal Society has long felt the importance to scientific 
research of a catalogue of all papers and publications relating to 
pure and applied science, arranged systematically both as to 
authors’ names and as to subject treated, and the Society has 
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been engaged for some time upon a catalogue of that nature 
But the daily increasing magnitude of these publications, coupled 
with the necessity of issuing the catalogue with adequate prompt! 
tuik, and at appropriate intervals, renders it a task which could 
only be performed undir International co operation The 
officers of the Rijal S Kitty have therefore appealed to the 
Government to urge foreign Governments to send delegates to a 
Conference to be held next July to discuss the desirability and 
the scope of such a catalogue and the possibility if preparing it 
1 he universities and colleges distributed over the country, tie 
sides their function of 'etching ore large promoters »f research, 
an 1 thur voluntary exertions are aided in some coses by con 
tnl utions from Parliament in alleviati >n of their expenses 
Certain executive departments of the Government carry on 
research for thur own i urpi ses, which in that respect may be 
classed os voluntary 1 he Admiralty maintains the Greenwich 
Ol servatory the Hy lr art) hical Department and van us ex 
penmenfol services mil the War Office maintains its numerous 
scientific de| artments The Tretsury maintains a valuable 
chemicil laboratory for Inlanl Revenue Custims and agn 
cultural purposes The Science and Art Department maintains 
the Royal College f Silence for the education f (etchers and 
students fr m eltmenlary schools It itlows the scientific 
apparatus in the mtnn tl museum to he used for rese treh pur 
looses by the professors The Solar Physics C mmittee which 
na* earned on m menus researches in solai physics was 
appointed 1 y and is rts|x nsihle to thu Department The 
Department also administers the Sir Joseph Whitw nth engineer 
ing research s holtrships Other scientific departments if tht 
l ovemment arc aids 11 research, as, for instance the Ordnance 
and the (»c ilogicil Surveys the Koval Mint the Natural 
Hist ry Museum Kew ( arlcns and other lesser estal lishments 
in Scolluiland Ireland to which may he aided t > s>mi cx 
tent the Stan lanls l)e] artment of the B ar 11 f Trade as well 
as municipal museums which are gradually spreiling ver the 

If >r direct assistance t v iluntary effort the Treasury con 
tnbutes £4000 a year t the R aval Society for the prom lion of 
research which is administered under a bard »h se members 
represent all branches f science The Treasury moreover, 
c nlrdutes lo marine li 1 gical observatories and in recent 
years lias defrayed the cost of various expeditions f r fn logical 
and tstr monacal resear h which in the case of the Ch il/cnp.r 
expedition involved very luge sums of money 

In additi >n t j these lire I aids to science I arliament un ler 
the I ocal Taxation Act htndcd over to the Oumy Councils a 
sum whieh amruntel m the year 1893 t> £6lS 000 to lie ex 
pended on technie<1 e location In many country distilets s far as 
the advancement f re il scientific tichmcal pie grevs m the nation 
is ci ncerned much of this money has been waste 1 for want of 
knowledge And whilst it cannot be said that the Government 
r Parliament have been indifferent to the | r m ti n f s lentihc 
education and rtseireh it is a source of rtgrit that the C ovem 
menl did not devote s me small portion of this magnificent gift 
to affording an object less n t ■> County Council* in the appli 
cation of science to technical instruction, which would have 
suggested the principles which would most usefully guide them 
m the expenditure of this public money 
Government assistance to science nas been hosed mainly 
on the principle of helping voluntary effort Tht Rtw Observ 
xtory was initiated as a scientific observatory ly the British 
Association It is ni w supported by the (riOxt t Trust hund and 
managed by the Rcw Observatory Committee if the Royal 
Society Observations on magnetism, on meteorology and the 
record of sun spots os well os experiments upon new instni 
ments for assisting meteorological, thermometneal, and photo 
graphic purposes are being named on there The Committee 
has also arranged for the verification of scientific measuring in 
struments, the rating of chronometers, the testing of lenses and 
of other scientific apparatus This institution carries e n 11 a 
limited extent some small portion of the class of work done in 
Germany ly that magnificent institution, the Reichsanstalt of 
Chariot ten burg, but its development is fettered by wont of funds 
British students ol science arc compelled to resort to Berlin and 
Pans when they require to compare their more delicate instni 
ments and apparatus with recognised standards There could 
scarcely be. a more advantangeosu addition to the assistance 
which Government now gives to science than for it to allot a 
substantial annual sum to the extension of the Kew Observatory, 
in order to develop it on the model of the Reichsanstalt It 
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-might advantageously retain its connection with the Royal 
Society, under a Committee of Management rep r e se ntative of 
the various branches of science concerned, and of all parts of 


The various agencies for scientific education have produced 
numerous students admirably qualified to pursue research , and 
at the same time almost every field of industry presents openings 
for improvement through the development of scientific methods, 
for instance, agricultural operations alone offer openings for re 
search to the biologist, the chemist the physicist the geologist, 
the engineer which have hitherto been Wgely overlooked If 
students do not easily find employment, it is chiefly attributable 
to s wmt of appreciation for science in the nation at large 

This want of appreciation appears to arise from the Tact that 
those who nearly half a century ago directed the movement of 
national education were trained in early life in the universities, 
in which the value of scientific methods was not at that time 
fully recognised Hence our rlementary, and even our secondary 
and great public schools neglected for a long time to encourage 
the spirit of investigation which develops originality This defect 
is diminishing daily 

There is, however, a more intangible cause which may have 
had influence on the want of appreciation of science by the nation 
The Government which largely profits by science aids it with 
money but it has done very little to develop the national ap 
preciation for science by recognising that its loaders arc worthy 
of honours conferred by the State Science is not fashionable 
and science students—upon whose efforts our progress as a nation 
so largely de|>ends—have not received the same measure of 
' :h the State awards to services rendered by ' 


applications of science 

The Reports of the British Association afford a complete 
■chronicle of the gradual growth of scientific knowledge since 
1831 They show that the Association has fulfilled the cbjects 
of its founders in premoting and disseminating a knowledge of 
science throughout the n etion 

The growing connection between the sciences places our snrraal 
meeting in the position of an arena where representatives of 
different sciences have the opportunity of criticising new 
covenes and testing the value of fresh proposals, and the 
I residential and Sectional Addresses operate as an annual stock 
taking of progress in the several branches of science represented 
in the Sections Every year the field of usefulness of the 
Association is widening For, whether with the geologist 
seek to write the history of the crust of the earth or with 
biologist to trace out the evolution of its inhabitants, or whether 
with the astronomer the chemist and the physicist we endeavour 
to unravel the conibtuhon of the sun and the planets or the 
genesis of the nebul-e and stars which make up the universe, 
on ivcry side we find ourselves surrounded by mysteries which 
await solution We are only at the beginning of work 

I have therefore, full confidence that the future records of the 
British Association will chronicle a still greater progress than 
that already achieved, and that the British nation will maintain 
its leading position amongst the nations of the world, if it will 
energetically continue its voluntary efforts to promote research, 
supplemented by that additional help from the Government which 
< ught never to be withheld when a clear case of scientific utility 
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SECTION A 

MATHEMATICS AND PHYSICS 

Opining Armans b\ Prop W M Hicks, M A , 

IRS, President of thi Section 
In making a choice of subject for my address the difficulty is 
not one of findiM material but of making selection The Md 
covered by this Section is a wide one Investigation is active 
in every part of it, and is being rewarded with a continuous 
stream of new discoveries and with the growth of that coordma 
bon and correlation of facts which is the surest sign of real 
advancement in science The ultimate aim of pure science is to 
be able to explain the moat complicated phenomena of nature as 
flowing by the fewest possible laws from the simplest funds 
mental data. A statement of a law is either a confession of 
ignorance or a mnemonic convenience. It is the latter, if it is 


_by logical reasoning from other laws It is the former 

when it is only discovered at a fact to be a law While, on the 
one hand, the end of scientific investigation is the discovery of 
laws, on the other, science will have reached its highest goal 
when it shall have reduced ultimate laws to one or two, the 
necessity of which lies outside the sphere of our cognition 
These ultimate laws—in the domain of physical science at least 
—will be the dynamical laws of the relations of matter to 
number, space, and bme The ultimate data will be numlier 
matter, space, and time themselves. When these relations shall 
be known all physical phenomena will be a branch of pure 
mathematics we shall have done away with the necessity of 
the conception of potential energy even if it may still be con 
vement to retain it, and—if it should be found that all pheno 
mens are manifestations of motion of one single continuous 
medium—the idea of force will be banished also, and the study 
of dynamics replaced by the study of the equabon of continuity 
Before, however, thu, can be attained, we must have the 
working drawings of the details of the mechanism we have to 
deal with These details lie outside the scope of our bodily 
senses we cannot see, or feel or hear them and this, not la. 
cause they are unseeable, but because our senses are too coarse 
grained to transmit impressions of them to our mind The or 
dinary methods of investigation here fail us, we must proceed 
hy a special method and make a bridge of communication be 
tween the mechanism and our senses by means of hypotheses 
By our imagination experience intuition we form theories , we 
deduce the consequences of these theories on phenomena which 
come within the range of our senses and reject or modify and 
try again It is a slow and laborious process The wreckage of 
rejected theories is appalling, hut a knowledge of what actually 
goes on behind what we can see or feel is surely if slowly being 
attained It is the rejected theories which have been the ncces 
sary steps t awards formulating others nearer the truth It would 
be an extremely interesting study to consider the history of these 
discarded hcones to show the part they have taken in the 
evolution of trier conceptions, and to trace the persistence and 
modification of typical ideas from one stratum of theone>- to a 
later I propose however, to ask your attenbon for a short 
time to one of these special theories—or rather to two related 
theories—on the consbtubon of matter and of the ether They 
are kn iwn as the vortex atom theory of matter, and the vortex 
sponge theory of the ether The former has been before the 
scientific world for a quarter of a century, since its first sugges 
bon by Lord Kelvin in 1867, the second for about half that time 
In what I have to say I wish to take the position not of an advo* 
1 ate for or against, but simply aa a prospector attempbng to 
estimate what return is likely to be obtained by laying down 
plant to develop an unknown district Thu. is, in fact, the state 
of these two theories at present Extremely little progress has 
heen made in their mathematical development, and until this has 
been done more completely wa cannot test them as to their 
powers of adequately explaining physical phenomena 
The theory of the ngid atom has been a very fruitful one, 
especially in explaining the properties of matter m the gaseous 
state, but it gives no explanation of the apparent forces which 
hold atoms together ana in many other respects it requires sup 
plementing The elastic solid ether explained much, but there 
are difficulties connected with it—especially in connection with 
reflection and refraction—which decide against it The mathe 
matical rotational ether of MacCullagh is admirably adapted to 
meet these difficulties, but he could give no physical conception 
of its mechsmsm Maxwell and Earaday proposed a special 
ether for electrical and magnetic sebons Maxwell s identifies 
turn of the latter with the luminiferous ether, bis deduction of tha 
velocity of propagation of light and of indices of refraction in 
terms of known electrical and magnetic constants, will form one 
of the landmarks in ths history of science This ether requires 
the same mathematical treatment as that of MacCullagh Lord 
Kelvin s gyroststic model of an ether is also of the MacCullagh 
type Lastly, we have Lord Kelvin’s labile ether, which again 
avoids the objections to the elastic solid ether In MacCullagh 1 
type of ether the energy of the medium when disturbed depends 
oedy on the twists produced m it Thu ether has recently been 
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while, it may be borne in mind that' the vortex sponge ether 
belongs to MacCuUsgh's type, 

Already before a formal theory of a food ether had been 
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attempted, Lord Kelvin (“ Vortex Atoms,” free Rev See , 
Eim , vi 94, Pill Mag (4), 34) had proposed hts theory of 
■vortex atoms The permanence of a vortex filament with its in 
finite flexibility, its fundamental simplicity with its potential 
capacity for complexity, struck the scientific imagination as the 
thug which was wanted Unfortunately the mathematical 
difficulties connected with the discussion of these motions cape 
dally the reactions of one on another have retarded the full de 
selopment of the theory Two objections in chief have been 
raised against it, vir the difficulty of accounting for the densities 
of various kinds of matter, and the fact that in a vortex nnc the 
velocity of translation decreases as the energy increases There 
are two ways of dealing with a difficulty occurring m a general 
theory—one is to give up the theory the other is to try and sec 
if it can be modified to get over the difficulty Such difficulties 
are to be welcomed as means of help in arriving it greater 
exactness in details It is a mistake to submit too readily 11 
crucial experiments 1 he very valid crucial objection of St ikes 
to MacCull igh s ether u a case in point It drew away altcn 
tion from a theory which in the light of later developments 
t,ivet great h ipe < f leading us 11 c rrect ideas As Larmor has 
pointed out this objection vanishes when wt have intrinsic rota 
tions in the ether itself A special danger to guard against ts 
the importation into one theory of ideas which have grown out 
of one essentially different 1 his remark has reference to the 
apparent difficulty of decrease of velocity with increased energy 

Maxwell was I believe the first to point out the difficulty tf 
explaining the masses of the elements on the vortex atom hypo 
thesis To me it has always appeared one of the greatest 
stumbling blocks to the acceptance of the theory We have 
always been accustomed to regard the ether as of extreme 
tenuity as of a density extremely though not infinitely smaller 
than that of gross matter and we carry in our minds that I ord 
Kelvin has given an inferior limit of about lo* 11 There are 
two directions in which to seek a solution The first is to cut 
the knot by supposing that the atoms of grots matter are om 
posed of filaments whose rotating cores are of much greater 
density than the ether itself The second is to remember that 
Lord Kelvin s number was obtained on the supposition of elastic 
solid ether and does not necessarily apply to the vortex sponge 
Unfortunately however, fir the first explanation the mathe 
mstical discussion 1 shows that a ring cannot be stable unless 
the density of the fluid outside the core is equal to or greater 
than, that inside This instability also cannot be cured hy sup 
posing an additional circulation added outside the core Unless 
therefore some modification of the theory can be made to secure 
stability this idea of dense fluid cores must be given up 

We seem, then, forced back to the conclusion that the 
density of the ether must be comparable with that of ordinary 
matter 1 he effective mass of any atom is not composed of that 
of its core alone but also of that portion of the surrounding 
ether which is carried along with it as it moves through the 
medium Thus a rigid sphere miving m a liquid behaves as if 
its mass were increased by half that of the displaced liquid In 
the case of a vortex Aliment the ratio of effective to actual mass 
may be much larger In this explanation the density of the 
matter composing an atom is the same for all, whilst their masses 
depend on their volumes and configurations combined Now 
the configuration alters with the energy, and this would make 
the mass depend to some extent it least on the temperature 
However repugnant this may be to current ideas we sre not 
entitled to deny its possibility, although such an effect must he 
small or it would have been detected Such a variation if it 
exists, is not to be looked for by means of the ordinary gravi 
tation balance, but by the inertia or ballistic balance The maw 
of the core itself remains, of course, constant, but the effective 
mass—that which we can measure by the mechanical effects 
svhich the moving vortex produces—is a much mots, complicated 
matter, and requires much fuller consideration than has been 
given to it 

The conditions of stability alio* us to assume vacuous cores 
or cores of less density than the rest of the medium If we do 
this, then the density df the ether itself may be greater than that 
of gross matter Until, however, we meet wifh phenomena 
whose explanation requires this assumption, it would seem pre 
ramble to take the density everywhere the same In this cate 
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the density of the ether mutt be rather less than the apparen 
density of the lightest of any of the elements, taking the apparent 
density to mean the effective mam of a vortex atom per its 
volume This will pre bably be commensurable with the density 
of the matter in its most compressed state, and will be between 
S and 1 —comparable that is to say, with the density of water 
Larmor 1 from a special form of hypothecs for a magnetic field 
m the rotationally elastic ether, it led to assign a density of the 
same order of magnitu le If the density be given it is easyto 
calculate the intrinsic enemy per c c in the medium The 
sclocity of propigntion of light in a vortex spmge ether, at 
deduced by I ird Kelvin 4 is 47 times the mean square velocity 
of the intrinsic motion of the medium Thu gives for the 
mean square velocity 6 3 x 10“cm per second If we follow 
L >rd Kelvin and use f r comparison the energy of radiation per 
c c near the sun >r say 1 8 erg per c c the resulting density 
will be 10 11 1 he energy per e c in a magnetic field of 15,000 

e g b units is about 1 joule If we take this for comparison we 
get a density of to" 4 Hut the intrinsic energy of the fluid must 
be extremely grevt c mpared with the energy it has lo transmit 
If it were s million times greater the density would still only 
am mnt to io' a com] amble with the density of the residual 
gas in our highest sacui To account for the density of gross 
matter on the suppvsiti n that it is built up out of the same 
material as the ether lea Is t > a density between 5 and t Thu 
gives the enormous energy of 10 14 joules per c c In other 
w xds the energy contained m one cubic centimetre of the ether 
is sufficient tc raise a kilimetre cube of lead I metre high 

T inst its weight Thus the difficulty in explaining the mass 
ordinary matter seems to reduce itself t > a difficulty in 
believing th at the ether possesses such an enormous store of 
energy It miy be that there are special reasons against such a 
large density Larm >r refers to the large f ircives which would 
be called into play by hydrodynamics! motions Perhaps an 
answer to this may he found in the remark that where all the 
matter is of the same density the motions are kinematically de 
ducil le from the configuration at the instant an 1 arc indepen 
dent of the density It s only where other causes act, such, 
If u indirectly dtpen 1 on the mean pretsure of ihe fluid or 
where vacur us spaces ccur that the actual value of llie density 
mxy modify the mcasural le forcives 

Lver since Prof J J Thomson proved that a vortex atom 
theory of matter is c mpetent to serve as a basis of a kinetic 
theory of gases it has t 'en urged by various persons as a fatal 
bjection 'hat the tnnslitnn velocity of the atoms falls off as 
the temperature rises I must confess this objection has never 
appealed to me Why should not the velocity fidl off? The 
velocity tf gaseous m lecules has never been directly observed, 
n >r has it been experimentally proved that it increases with nse 
of temperature \\c hvve no right to import idea based on the 
kinetic the ry if hard discrete atoms into the totally distinct 
theory of mobilt at ims in continuity with the medium surround 
ing them Doubtliss the molecules of a gas effuse through a 
small orifice more qui kly as the temperature rises but It is 
natural to suppose tnvt 1 vortex ring would do the same as its 
energy increases To mike the objection valid It is necessary 
to show thst a sortex ring passing through a small tube, com 
parable with its own diameter, would pass through more slowly 
the greater its energ) 11 14 not ' however, necessarily the case 
that in every vortex ajjfregate the velocity decreases as the 
energy increases The mathematical treatment of thin vortex 
filaments is comparative!) easy and littlfi attention has been 
paid to other cases Let us attempt to trace the hfe history as 
to translation velocity an 1 energy of a vortex ring We start 
with the energy large the ring now has s very luge aperture, 
and has a very thin filament As the eneigy decreases the a per 

ture becomes smaller the filament thicker, and the velocity of 
translation greater W e can trace quantitatively the whole of 
this part of its history until the thickness of the nng hat in 
creased to about four times the diameter of the aperture, or 
perhaps a little further Then the mathematical treatment em 
ployed foils us or bee imesvenr laborious to apply TUI eighteen 
months ago, this was the only portion of its history we could 
trace flien Prof M J M Hill (" On a Spherical Vortex,” 
PM Trams , 1804) published his beautiful discovery of the 
existence of a spherical vortex This consists if a spherical 

1 A Dymuwesl Theory of ths Eitct ne tad I ominiftrous Msdaisq’ 
P * 1 OcTtbs PnSlimowc^’Lmlnsr Morton through a Turbu lenity Msvmg 
InviacidLiquid V v OctobsriMy 
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man of fluid m vortical motion and moving bodily through the 
surrounding fluid, precisely as it it were a rigid sphere Thu 
enable), us to catch a momentary glimpse, as it were, of our 
vortex ring some little time after it has passed out of our ken 
The aperture has gone on contracting, the ring thickening, and 
altering the shape of its cross section in a manner whose 
exact details have not yet been calculated At last we lust 
catch sight of it again at the aperture closes up \Ve 
find the ring has changed into a spherical ball, with 
still further diminished energy and increased velocity We 
then lose sight of it again, bat it now lengthens out, 
and towards the end of its course approximates to the form 
of a rod moving parallel to its length through the fluid with 
energy and velocity which again can be approximately deter 
mined In this part of its life the velocity of translation decreases 
with decrease of energy I believe it will be found, when the 
theory is completely worked out that the spherical atom is the 
stage where this reversal of property takes place 

Even in the nng state however, the change of sel&city with 
energy is veiy small, much smaller, 1 think, than is generally 
recognised When the energy is increased to twenty times 
that of the spherical vortex the velocity u only diminished to 
two thirds its previous value If at ordinary temperatures, say 
a/C the vortex was in the spherical shape, then at 3000 C 
its velocity of translation would only hive been reduced to fiur 
fifths its value at the lower temperature whilst the aperture of 
the nng would have a radius about I 4 times that of the sphere 
At aooo C the velocity would not differ by much more than 
one twentieth from its original value In fact, near the spherical 
state the alteration in velocity of translation is very slow It is 
therefore possible, that if the atoms if matter be vortex 
aggregates the state m which we can ex penmen tally test our 
theory is just that in which the mathematical discussion fails us 
Other modifications lend to diminish this change of velocity I 
will refer here to three only The first is that < f hollow v ortices 
We must not however, postulate vacuous atoms without any 
rotational core at all, for in this case we should probably lose 
the essential property of permanence The question has not 
been fully investigated, Inil there can be little doubt that by 
diminishing the energy of a completely hollow vortex we can 
cause it to disappear We can certainly create one in a perfect 
fluid Secondly J J Thomson has shown that if a molecule 
be composed of linked filaments the energy increases as the 
components move further ajiort In such a case an extra supply 
of energy goes to expanding the molecule, and less, if any, t > 
increasing the aperture Lastly, a modification of the atomic 
motion to which I shall refer later and which seems called for 
to explain the magnetic rotation of the plane of polarisation of 
light, will also tend to lessen the change of sire, and therefore 
chanj^ of velocity with chxnge of energy, even if it does not 
reverse the property 

If we pass on to consider how a vortex atom theory lends 
itself to the explanation of physical and chemical properties of 
matter independently of what may be called ether relations we 
find that we owe almost all our knowledge on this point to the 
work of I rof J J Thomson ( A Treatise on the Motion of 
Vortex Kings, Macmil l an, 1883), which obtained the Adams 
True ui 1882 This, however is confined to the treatment of 
thin vortex rings, stilt leaving a wkIc field for future investiga 
tions in connection with thick rings and with vortex aggregates 
which produce no cyclosw in the surrounding medium His 
work is an extremely suggestive one He snows that such a 
theory is capable not only of explaining the gaseous laws of a 
so called perfect gas, but possibl) also the slight deviations there 
from Quite as striking is his explanation of chemical com 
bmation—an explanation which flow* quite naturally from the 
theory A vortex filament can be linked on itself two or more 
can be linked together like helices drawn on an anchor ring , 
or, lastly, several can be arranged together like parallel rings 
successively threading one another In the latter case for such 
an arrangement to be permanent the strengths of each nng 
must be the same, and further not more than six can thus be 
combined together The linked vortices will be m permanent 
combination on account of their Unkednesi, the other arrange 
ment may be permanent if subject to no external actions. If, 
however, they are disturbed by the presence of other vortices 
they may break up When atoms are thus combined to form a 
compound, a certain number of molecules will always be du 
•coated, the compound will be permanent when the ratio of 
the avenge paired time to the unpaired time of any atom is 


large Thomson considers every filament to be of the same 
strength Then an atom constating of two holts will behave like, 
a nng of twice the strength one of three links, of three tunes 
the strength, and so on On this theory chemical compounds, 
are to be regarded as systems of rings, not linked into one 
another but close together, and all engaged in the operation of 
threading each other The conditions for permanence are (i> 
the strength of each nng must be the same (a) the number 
must be less than 6 Now apply this H and Cl have equal 
linkings, therefore equal strength Consequently we can have 
molecules of HCI or any combinations up to 6 atoms per 
molecule, although the simpler one is the most likely O has 
twice the linking therefore the strength double Hence one 
of H and one of O cannot revolve in permanent connection 
We require fiist to arrange two of H together to form one 
system This system has the same strength as O they can 
therefore revolve in permanent connection and we get the water 
molecule Or we may take two of the O atoms and one of the 
double II molecule and they can form a triple system of three 
rings thretding one another in permanent connection, and we 
get the molecule H.O, This snort example will be sufficient 
to indicate how the theorj gives a complete account of valency 
The energy of rings thus combined is less than when free , 
consequently they are stable and the act of combination sets 
free energy further Thomson points out that for two rings to 
combine their sues must be about the same when they come into 
proximity , consequently combination can only occur between 
two limits of temperature corresponding to the energies within 
which the rsdn of both kinds of nngs -ure near an equality 
Wc can easily extend Thomsons reascning to explain the 
combination t f two elements by the presence of a third neutral 
'ubstance Call the two elements which are to combine A and 
B and the neutral substance C The radu of A and B are to 
be supposed toi unequal to allow them to come close enough 
together to a ml,me If ntw at the given temperature the C 
atom has a radius intermediate to those of A and B it is more 
nearly equil to each than they are to one another C picks up 
one of A and after a short time drops it A will leave C with 
its radius brought up (say) 11 closer equality with it The same 
thing happens with the B atoms and they leave C with their 
radii brought down to closer equality with it Hie result is that 
A and B are brought into closer equality with one another and 
if this is of sufficient amount they can combine and do so, while 
C remains as before and apparently inert 

Thomst n s theory of chemical combination applies only to 
thin rings Something analogous may hold also for thick nngs, 
but it 11 clearly inapplicable to vortex aggregates similar to that 
of Hill a We are not confined however, to thisjnrticular kind 
jf association of vortex atoms m a molecule f or instance, I 
have recently found (not yet jiubbshed) that one of Hill s vortices 
can swallow up another and retain it inside in relative equilibrium 
The matter requires fuller discussion but it seems to open up 
another mode of chemical combination 

A most important matter which has not yet been discussed at 
all is the relation between the mean energy of the vortex cores, 
and the energy of the medium itself when the atoms are close 
enough to affect each other s motions (as in a gas) The fun 
damental ideas are quite different from those underlying the well 
known kinetic theory of gate* of hard atoms Nevertheless, 
many of the results must be very similar, baaed as both are on 
dynamical ideas Whether it will avoid certain difficulties of 
the latter, especially those connected with the ratio of the 
specific heats remains to be seen The first desideratum is the 
determination of the equilibrium of energy between vortices and 
medium and before this u done it u useless to speculate further 
in this region 


A vortex atom theory of matter carries with it the necessity 
of a fluid ether If such a fluid u to transmit transversal radia 
tions some kind of quasi elasticity must be produced in it This 
can be done by supposing it to possess energetic rotational 
motions whose mean velocity is zero, within a volume whose 
linear dimension u small compared with ibe wave length of light, 
but whose velocity of mean square is considerable That an 
ether thus constituted is capable of transmitting transverse nbra 
tions I showed before this Section at the Aberdeen meeting of 
the Association (‘ On the Constitution of the Luminiferous Etner 
on the Vortex Atom Theory,” Bnt Amt ktptrit, 1883, p $30), 
by considering a medium composed of closely packed discrete 
small vortex rings Lord Kelvin (“ On the vortex Theory of 
the Luminiferous Ether,” Brit Atm ktptrit, 1887, p. 486, also 
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PM Mag , October 1887. p 342) at the Manchester meeting 
■discussed the question much more thoroughly and satisfactorily, 
4Utd deduced that the velocity of propagation wu «/*/j braes 
the velocity of mean aquare of the turbulent motion We can 
make little further progress until we know something of the 
arrangement of the small motions which confer the quasi 
rigidity Thu may be completely irregular and unsteady, or 
arranged in some definite order of steady motions I am in 
clmed to the view that the latter is nearer the truth In this 
case we should expect a regular structure of small cells in which 
the motions are all similar By the word cell I do not mean a 
small vessel bounded by walls, but a portion of the fluid in 
which the motion is a complete system in itself Such a theory 
might be called a cell theory of the ether The simplest type, 
perhaps, u to suppose the medium spaced into rectangular 
boxes, in each of which the motion may he specified as follows 
Holding the box with one set of faces horizontal the fluid streams 
up in the centre of the box, then turns round, flows down the 
aides and up the centre again In fact, it behaves like a Hill s 
cortex squeezed from a spherical into a box form Each box 
has thus rotational circulation complete in itself The six a I 
joining comportments have their motion the same in kind, but 
In the reverse direction, on<l so on In this way we get con 
tinuous and energetic small motions throughout the medium, 
and the stote is o stable one If there is a shear, so that each 
cell becomes slightly rhombcxdal, the rotational motions inside 
tend to present it and thus propagate the disturbinre, but the 
cells produce no effect on the general lrrotationul motion of the 
fluid, at least when the irrotationcl velocities are small compared 
with those oi the propagation of light In this case the rate at 
which the cells adjust themselves to an equilibrium position is 
far quicker thin the rate at which this equilibrium distribution 
zs disturbed by the gross motions 1 he linear dimensions of the 
cells must be small compared with the wave lengths of light 
They must probably be small also compared with the at >ms of 
gioss matter, which are themselves small compared with the 
same standard 

We may regard each cell as a dynamical system hy itself into 
which we lxiur or take away enemy This added energy will 
depend only on the shape into which the box is deformed We 
may then, for our convenience in considering the gross motims 
of the medium as a whole, 1 1 our secondary medium, regard 
these as interlocked systems, neglect the direct consideration >1 
the motions inside them, Imt regard the energy which they 
absorb as a potential function for the general motion This 
potential function wdl contain terms of two kinds, one inv living 
the shear of the cells, and this sheu will be the stmt ts the 
rotational deformation in the secondary medium The second 
will depend on alterations in the ratios of the edges of the cells 
■(including other changes of form involving no rotations) The 
former will give rise to waves of tnnsversal displacements Hu 
second cannot be transmitted as wives, but may produce local 
effects If a continuous solid be placed in such a medium, the cells 
will rearrange themselves so as to keep the continuity of thur 
motions The cells will become distorted (but without resultant 
shear), and a static stress will be set up We have then to deal 
with the primary stuff itself, whose rotation gives a structure 
to the ether, and the structural ether itself The funner 
we may call the pnmary medium The ether which c»n 
transmit transversal disturbances, and which is built up out of 
the first, we mw call the secondary medium Whether an atom 
of matter is to be considered as 1 vortical mass of the primary 
or of the secondary medium is a matter to be left open tn the 
present stale of the theory 

At the Bath meeting of this Association, I sketched out a 
theory of the electrical action of a fluid ether m which electrical 
lines of force were vortex filaments combined with an equivalent 
number of hollow vortices of the same vortical strength (" A 
Vortex Analogue of Static Electricity,” Bnt Assoc Rep , 1888, 

I* 577 ) An electric charge on a body depended on the number 
•of ends of filaments abutting on it, tne sign being determined 
by the direction of rotation of the filament looked at from the 
body Thu theory gavo a complete account of electrostatic 
'•etiona, both quantitatively and qualitatively, and a more specu 
ktive one aa to currents and magnetism I ohold only succeed 
to proving at that time that if the filaments were distributed 
acmding to the same laws aa electric lines of force, the dutn 
button would be one of equilibrium Larmor (" A Dynamical 
Theory of the Electric and Lummifnoos Medium,”/T*i/ Trans , 
■®94» P> 74*) be* recently proved that this is also the necessary 
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distribution for any type of a rotationally elastic ether, end con 
sequently also for this particular case Currents along a wire 
were supposed to consist of the ends of filaments running along 
it, with disappearance of the hollow companions, the filaments 
producing at the aame time a circulation round the wire A 
magnetic field was thus to be produced by a flow of the ether, 
but probably with the necessary accompaniment of rotational 
elements in it 

1 hut latter, however, was clearly wrung, because each kind of 
filament would produce a circulation in opposite directions The 
i orrerl deduction would have been to lay stress on the fact that 
the held is due to the motion through the stationary ether of the 
vortex filaments, the field being perpendicular to the filament 
and to its direction of motion Thu, motion would doubtless 
produce stresses m the cell ether due to deformations of the cells, 
and lie the proximate cause of the mechanical forces m the field 
In any case, it is not difficult to show that a magnetic field can 
not be due to an irrotational flow of the ether alone 1 Such 
electrostatic and magnetic fields produce states of motion in the 
medium, but no bodily flow m it, consequently we ought not 
to expect an effect t > be produced on the velocity of transmis 
vion of light through it 

The fundament il postulate underlying this explanation of 
electric action is that when two different kinds of matter are 
brought into contact a distribution of vortex filaments in the 
neighbourhood tikes plue, so that a larger number stretch from 
one 11 the other than in the opposite direction— the distinction 
lietween p >sitne and lcgalive ends being that already indicated 
To see h iw such a distribution may be caused, let us consider 
each vortex atom 11 be composed of a vortical mass of our 
secondary medium n cell structure ether The atom is much 
larger then t cell and contains practically an infinite number of 
them It is i (l)namical system of these cells with equilibrium 
of energ) throughout U« volume The second atom is a dy 
namical system with a different equilibrium of energ) Where 
they come ml > tonticl there will be a certain surface rearrange 
ment, which will show itself as a surface distribution of energy 
in a similar manner to tint which exists between a molar collec 
tnn of one k ml if mole ules m contact with one of another, 
end which shows itself in the phenomenon which we call surface 
tension Iu the present case the efiict may tike plat eat the 
interface of tw > atomic systems in actual contact, or he a differ 
ence effect betwe 1 the two interlaces of the ether and each 
atom when the litter are sufficiently close Ihe surface effect 
we ere n >w cinsi It ring sh iws itself as contact electricity 

Such 1 dislnbuti m f small vortev filaments, stretching from 
one atom 11 mother will tend to hold them together We 
therefore get in additi nil cause for aggrcgilion of atoms This 
does not exclude the >thers already referred to They may all 
act concurrently, s me prxlucing one effect, some another—one 
combining perhips unknown primitive atoms into elements, 
one elements into cbt meal compounds, and another producing 
the e ihesion of matt r into masses 

On this thior) the difference between a conductor and a 
dielectric is that in a dielectric the ends of the filaments cannot 
mss from it nn to Atom, possibly because the latter never come 
into actual contact In 1 conductor, however, we are to suppose 
that the atomic elements can do so Wlitn a current u flowing, 
a filament an 1 its cqu valent hollow stretch between two 
neighbouring at ims the) are pulled into contact or their 
motions bring them mt > contact, the hollow disap|iears, and the 
rotational filament joins its two ends and sails away as a small 
neutral vortex ring into the surrounding medium, or returns to 
its function as an ether cell The atoms being free are now 
pulled back fo perform a similar operation for other filaments 
The result 11 that llic atoms are set into violent vibrations, 
causing the heating of the conductor When, however, the 
metal is at absolute /ero of temperature, there u no motion, the 
atoms are already m c intact, and there u no resistance, as the 
observation of Dew ar an l f lemrag tends to show 1 urther, as 
the resistance depends on the communication of motion from 
molecule to molecule, we should expect the electrical conduc 
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tmty of a substance to march with its thermal conductivity 
Again, on this theory the resistance clearly increases with 
increase of distance between atoms— 1t with increase of 
temperature On the contrary in electrolytic conduction the 
tame junction of filament ends is brought about, not by oacilla 
tions of molecule to molecule, but by disruption of the molecule 
and passage of atom to atom In this case conduction is easier the 
more easily a molecule is split up, and thus resistance decreases 
with increase of temperature To explain the laws of electro 
lysis it is only necessary to assume that the strengths of all 
filaments are the same A similar hypothesis, as we nave seen, 
lies at the basis of J J Thomson s explanation of chemical com 
bination although it is not necessarily the case that we are dealing 
with the same kind of filaments It is evident that the theory 
easily lends itself to his views as to the mechanism of the electric 
discharge through gases Hie modus operands of the production 
of the mechanical forcive on a conductor carrying a current in a 
magnetic field and of eleetmdynxmic induction is not clear 
Probably the full explanation is to be found in the stresses pro 
duced in the ether owing to the deformation of the cells by the 
passage of the filaments through them The fluid moves accord 
mg to the equation of continuity without slip, and subject to the 
surface conoitu ns at the conductors This motion however, 
distorts the cells and stresses are called into play Any theory 
which can explain the mechanical forcivcs and also Ohm s law 
must, on the principles of the conservation of energy, also explain 
the induction of currents 

The magnetic rotation of the plane of polarisation of light 
does not depend on the structure of the ether or on the magnetic 
field itself, but ts a result of the atomic configuration of the 
matter in the field modified by the magnetism It is generally 
recognised as caused by something in the field rotating round 
the direction of the magnetic lines of force Now the vortex 
atom, as usually pictured is incapable of exhibiting this property 
It is, however, an interesting fact and one which I hope to 
demonstrate to this Section during the meeting that a vortex 
nrg can have two simultaneous and independent cyclic motions 
—one the ordinary one and another which is capable of pro I 
doang just the action on light which shows itself as a rotation of 
the plane of polarisation The motion is rather a complicated 
one to describe without a diagram, but an idea of its nature may 
be obtained by considering the case of a straight cylindrical 
vortex The ordinary straight vortex consists, as every one 
knows, of a cylinder of fluid revolving like a solid, and sur 
rounded by a fluid in mutational motion In the core the 
velocity increases from aero at the axis to a maximum at its sur 
face Thence it continuously decreases in the outer fluid as the 
distance increases Everywhere the motion is in a plane 
perpendicular to the axis Let us now consider a quite different 
kina of vortical motion Suppose the fluid is Rowing along the 
core like a viscous fluid through a pipe the > elocity is zero at the 
surface and a maximum at the axis Everywhere it is parallel to 
the axis, the vortex lines are circles in planes perpendicular to 
the axis, and concentric with it Since the velocity at the surface 
of the core is zero the surrounding fluid is also at rest Now 
superpose this motion on the previous one, and it will be found 
to be steady If a short length of this vortex be supposed eut 
off, bent into the shape of a circle and the ends joined we shall 
have very a rough idea of the compound vortex nog of which I 
speak I say a very rough idea because the actual state of motion 
in a ring vortex or a HU1 s vortex is not quite so simple as the 
analogy might lead one to think 

Now a compound vortex atom of this kind is just what we 
want to produce rotation of the plane of polarisation of light 
The light passing through such a vortex has the direction of 
vibration twisted in the wave front In ordinary matter no such 
rotation is produced, because the various atoms are indifferently 
directed and they neutralise each other’s effects. Let however, 
a magnetic field be produced, and they will range themselves 
so that, on the average the primary* circulations through the 
apertures will point in the direction of the field Consequently 
the avenge direction of the secondary spin will be in planes 
perpendicular to this and will rotate the plane of polarisation of 
any light whose wave front passes them The rotation is pro 


n which every portion transmits the light, and not to the type it 


which refraction is produced by opaque bodies embedded in the 
ether The atoms are only opsrnne if they contain vacuous, 
cores The question of the grip of the particles on the ether 
does not enter, but difference of quality—showing itself u» 
refraction and dispersion—is due to difference in avenge 
rotational quasi elasticity produced by the atomic circulations, 
and possibly absorption is due to preccsswnal and nutations? 
motion set up by the secondary spins These, however, are 
perhaps rather vague speculations 
Instead of attempting to invent ethers, to deduce their pro 
pertiet from their specifications and then seeing whether they 
tit in with experience we may begin half way We may assume 
different forms for tbe function giving the energy of the medium 
when disturbed, apply general dynamical methods, and dis 
languish between those which are capable of explaining the 
phenomena we are investigating and those which are not 
Invention is then called upon to devise a medium for which the 
desired energy function is appropriate This was the method 
applied by MacCullagh to the luminiferous ether He obtained 
an algebraical form of the energy function which completely 
satisfied the conditions for a luminiferous ether, its essential pro 
perty being that the energy depended only on the rotational dis 
placements of iu small parts He was unable, however, to 
picture a stable material medium which would possess this 
property We recognise now that such a medium is possible if 
the rotational rigidity is produced by intrinsic motions in the 
small parts of the medium of a gyroxtatic nature In a most 
masterly manner Larmor A Dynamical Theory of the Electric 
and luminiferous Medium Phil Trans 1894) has recently 
investigated by general dynamical methods the possibility of 
explaining electric and magnetic phenomena by means of the 
same energy function Electric lines of force are rotational 
filaments in the ether 1 simitar m fact to those I suggested at 
Bath while a magnetic field consists of a flow 1 f the ether 
The same difficulty in accounting for electro dynamic induction 
arises, but the general form of the equations for the electro 
dynamic and magnetic fields are the same as those generally 
received 

Towards the end of this paper he is led to postulate a theory 
of electrons whose convection through the ether constitutes an 
electric current Two rotating round each other are supposed to 
product the same effect as a vortex ring The mass of ordinary 
mattLr is attributed to the electric inertia of these electrons. The 
electron itself is a centre or nucleus of rotational strain If I 
express a doubt as to the possibility of the existence of these 
nuclu as specified, I do so with great diffidence * Whether they 
can or cannot exist howtver, the general results of the invest! 
gat ion are not affected 

Since this paper was published Larmor has read a second one 
on the same subject before the Royal Society, developing further 
his theory of the electron The publication of this will be 
awaited with interest It u impossible m an address such as 
this to go seriatim into the numerous points which he takas up 
and illuminates, because the mathematical treatment of the 
general question does not lend itself easily to oral exposition even 
to an audience composed of profetked mathematicians There » 
no doubt but that this paper has put the theoiy of a rotattonally 
elastic ether—and with it that of a fluid vortex ether—cm a 
sounder basis, and will lead to its discussion and elucidation by 
a wider circle of investigators 

One further clou ofphysical phenomena yet remains, viz 
those of gravitation The ether must he capable of transmitting 
gravitational forces as well as electric and optical effects Does 
the rotational ether give any promise of doing this ? No satis 
factory explanation of gravitation on any theory has jret been 
offered Perhaps the least unsatisfactory is that depending on 
the vortex atom theory of matter (“ On the Problem of Two 
Pulsating Spheres in a Fluid,” Prot Cami Phil Sot, in p 
183), which attributes it to pulsations of hollow vortex atoms 
But this necessitates that they should all pulsate with the same 
period and in the same phase It is very difficult to conceii e how 
this can happen, unless, as Larmor suggests, all matter m built 

1 The neceauty that the filaments dull be u pain does not seem to bo 
recaemted This u however essential Moreover If the I'unplnnnitery 
drcuUiwna of tbe filaments between (say) a ptaie conde ns er be p la ce d other 
where then in tbe sane region tbs Manuals b e t wss n the plates enut rotate 
as a whole that is an theme Md would always be combtned with a 


voold appear that tbe ante resells would Do 
ly electrified —10 jotned by two oe mph a wntar y 


would always be combated with • 
stalls would flow if two partlch* 
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up of constant elements like his elections, whose period! are 
necessarily all alike It is possible that the vortex cell theory of 
the ether, of which I have already spoken, may suffice to ex 
plain gravitation also The cells, besides their rotational 
rigidity, have, in addition, as we saw, a peculiar elasticity of 
form To get an idea of how this theory may account for 
weight, let us suppose the simplest case where all the cells are 
exactly alike, and the medium is in equilibrium Now sup]iose 
one of the cells begins to grow It forces the medium away on 
all sides, the cells will be distorted in some definite way, and a 
strain set up further, this strain will be transmitted from the 
centre, to that the total amount across any concentric sphere will 
be the same Stresses will therefore be set up in the whole 
medium If a second cell begins to grow at another place it 
will produce also a state of strain, the total strain depending on 
the pretence of both The stresses called into play in the medium 
will produce a stress between the bodies, but it is question ible 
whether it would be inversely as the square of the distance 
Whether it would be an attraction or repulsion can only be 
determined by mathematical investigation the problem is 
quite determinate, though probably a very difficult one, and 
would be of mathematical interest quite apart from its physical 
importance Since apparently the phenomena of gravitation 
have no direct interaction with those of light and electricity, 
whilst the mind rejects the possibility of two different media 
occupymg the same space, we seem driven to look for it in an 
indejiendent structure of the same medium Such a structure is 
already to our hands with its effects waiting to be determined 
It may well be that it may prove to be the cause we are seeking 
The rapid survey I have attempted to make is no doubt a 
medley of suppositions and inferences combined with some sound 
deductions This is the necessary consequence of a prospecting 
survey in a region whose surface has been merely x retched by 
pioneers My object has been to show that this theory of an 
ether, based on a primitive perfect fluid, is one which shows very 
promising signs of being able to explain the various physical 
phenomena of our material universe Probably, nay certainly 
the explanations suggested are not all the true ones Some will 
have to be given up, others modified with further knowledge 
We cannot proceed to particularise in our secondary hypotheses 
until we know more about the properties of such media as we 
have been considering Fvery special problem solved in vortex 
motion puts us in a position to form clearer ideas of \v hat can and 
what cannot happen The whole question of vortex aggregates 
and their interactions is practically untouched, and a nch field 
is open for mathematical investigation in this portion only of 
the subject In all cases, whether a fluid ether u an actual fact 
or not, the results obtained will be of special interest as types of 
fluid motion It Is at present a subject in which the mathe 
mailmans must lead the attack I shall have attained my olnect 
in choosing this subject for my address, if by it I can induce 
some of our younger mathematicians to take it up and work out 
its details 


SECTION B 

CHFMIMRY 

Opening Amdeess by Prof Kaiiiabl Meldola, F R S , 
F I C , For Sec C S , Prfsidfnt of the Sec i ion 

The State of Chemicai Science in 1851 
In order to estimate the progress of chemical science since the 
year 1851, when the British Association last met in this town, it 
will he of interest for us to endeavour to place ourselves in the 
position of those who took part in the proceedings of Section B 
on that occasion Perhaps the best way of performing this retro 
grade feat will be to confront the fundamental doctrines of 
modem chemistry with the state of chemical theory at that 
mfwuI at any point in the history of a science the 


have survived to the present time or not—may be taken as the 
abstract summation of the facts, it of the real and tangible 
knowle dge existing at the period choeen as ths standard of 


Without going too Bu back in time I may remind you that in 
1811 the atomic theory of the chemists was grafted on to the 
kindred s ci e n c e of physics through the enunciation of the law 
M a ndat ed with the name of Avogadro di Quaregna The 
rati o nalwn f of tins Uw had been accomplished fit 184], but the 
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kinttic theory of gases, which had been foreshadowed by D 
Bernoulli m 1738, uid in later times by Herapath, Joule, and 
Krome, lay buried in the archives of the Royal Society until 
recently unearthed by Lord Rayleigh and given to the world in 
189a under the authorship of Waterston, the legitimate dis 
covercr The later developments of this theory did not take 
place till after the last Ipswich meeting, vir 111 1857 6a, by 
Clausius, and by t lerk Maxwell in i860 67 Thus the kinetic 
theory of gases of the physicists had not in 1851 acquired the full 
significance for chemists which it now possesses the hypothesis 
of Avogulro was available, analogous conceptions lid been 
advanced by Davy in 1812, and by Ampere in 1814, but no 
substantial chemicil reasons for its adoption were adduced until 
the year 1846, when Laurent published his work on the law of 
even numbers of atoms and the nature of the elements in the free 
state (Ann Lhtm Phy 1 [3], 18, 266) 

IV so called New Chemistry ’ with which students of the 
present time are familiar was in fact, bring evolved about the 
period when the British Association last assembled at Ipswich , 
out it was not till some years later, and then chiefly through the 
wntings of Laurent and Gerhardt, that the modem views be 
came accepted It is of interest to note m passing that the 
nomenclature of < rgnnic compounds formed the subject of a 
report by Dr Daulicny at that meeting in which he says —" It 
has strui k me as a matter of surprise that none of the British 
treatises on chemistry with which I am acquainted should con 
tain any rules to guide us either in affixing names to substances 
newly discos cred or in div ining the nature and relations of bodies 
from the apjallalions attached to them Nor do I find this 
deficiency supplied in a manner which to me appears satisfactory 
when I turn to the writings of continental chemists ’ In a sub 
sequent jwrti m of the report Dr Daubeny adds No name 
ought, for the sake of convenience, to exceed in length six or 
seven s> Habits I am afnud the requirementa of modem 
organic chemistry have not enabled us to comply with this 
condition 

Among other physical discoveries which have exerted an 1m 
portant influence on chemical theory the law of Dulong and 
Petil indicating the relationship- between specific heat and 
atomic weight had been announced in 1819, had been subse 
quently extended to compounds by Neumann, and still later had 
been placed upon a su basis by the classical researches of Reg 
mult in 1839 But here again, it was not till after 1851 that 
Cuinirwro (1858) gave this law the importance which it now 
possesses in connection with the determination of atomic 
weights Thermo chemistry as a distinct branch of our v lence 
may also be considered t > have amen since 1851, although th“ 
foundations were laid before this period by the work of I avre 
and Sillicrm<uin, Andrews, Graham, and especially Hess, whose 
important generdisali n was announced in 1840, and whose 
claim to just recognition in the history of physical chemistry has 
lieen ably advocated in recent times by Ostwald But the 
elaboration of thermo chemical facts and views in the light of 
the dynamical theory of heat was first commenced in 1853 b X 
Julius Thomsen, and has since been earned on concurrently with 
the work of Bcrthclot in the same field which the Utter investi 
gator entered in 186s F lectro chemistry in 1851 was in an 
equally rudimentary conditi in Davy had published his “lectro 
chemical theory in 1807 and m 1812 Berzelius hod put forward 
those views on elettni affinity which became the basis of his 
dualistic system of formuUtion In l83L>araday announced 
his famous Uw of electro chemical equivalence, which gave a fatal 
blow to the conception i( Berzelius, and which Uter(l839 40) 
w is made use of by Dannll in order to show the untenafaility of 
the dualistic system By 1851 the news of Beraellus had been 
abandoned, and, so far as chemical theory is concerned, the 
whole subject may be ronsidcred to have teen in abeyance at 
that time It is of interest to note, however, that in that year 
Williamson advanced on quite distinct grounds his now well 
known theory of atomic interchange between molecules, which 
theory in a more extended form was developed independently 
from the physical side and applied to electrolytes by CUtunus in 
1857 The modern theory of electrolysU associated with the 
names of Arrhenius, van t Hoff, and Ostwald is of comparatively 
recent growth It appears that Hittorf in 1878 was the first to 
point out the relation ship between electrolytic conductivity and 
chemical activity, this same author as for back as 1836 having 
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1887, I’lonck having almost simultaneously arrived at similar 
view* on other grounds 

Closely connected with electrolysis is the question of the con 
slitution of solutions, and here again a comergence of work 
from several distinct fields has led to the creation of a new 
branch of physical chemistry which may be considered a modem 
growth The relationship between the strength of a solution 
and its freezing point had been discovered by Blagden towards 
the end if the last century, but in 1851 chemists had no notion 
that this observation would have any influence on the future de 
velopmcnt of their science Another decade elapsed before the 
law was rediscovered liy Kitdorff (1861), and ten years later was 
further elaborated by de Coppet Raoult published his first work 
on the freezing point of solutions in 188a, and two years later the 
relationship lietween osmotic pressure and the lowering of freer 
mg point was established by II de Vnes, who first approached 
the subject as a physiologist, through observations on the cell 
contents if living plants As the work done in connet lion with 
osmotic pressure has had such an important influence on the 
“ dissociation ” theory of solutions, it will be of interest to note 
that at the last Ipswich meeting Thomas Graham made a com 
mumcali n on liquid diflusi.n, in which he ‘ gave a view of 
some of the unpublished results to ascertain whether solutions 
of saline be dies had 1 piwer of diffusion among liquids espe 
daily water In 1877 Pfefler who, like de Vries entered the 
field from the botanical physiological side succeeded in effecting 
the measurement of osmotie pressure Ten years later van t 
Hofl formulated the m idem dissociation theory of solution by 
applying t > dissolved substances the laws of Boyle, Gay I ussac 
and Vvogadro, the law of osmotic pressure, and Raoult s law 
(inncrtmg the depression ef freezing point with molteular 
weight thus laying the fjundation of a doctrine which, whether 
destined to survive in its present form or not, has certainly 
everted a gieat influence on eonlemporary chemical thought 
t onsidei further, the stale of knowledge m 1851 concerning 
such lei ling principles vs dissociation or thermolysis mass 
action and ohcmicil equilibrium Abnormal vapour densities 
had lietn liserved by Vvogadro m 1811, and by Ampere in 
1814 11 rove had dissociated water vapour by heat in 1847, lmt 

the first great advance was m ide ten years later by Sarnie Uawe 
Devilli, from whose work has emanated our existing knowledge 
< f thi- subject I mty idd that the application of this punctple 
10 exp) tin the cases of abnc rmal vapour density was made in 1858 
by kui p, kekule, and Cannizzaro almost simultaneously , hut, 
strangely enough, this cxplinuiun was not accepted by Dcville 
himself T he subsequent stages are Subjects of modem history 
The current views on mass octi in were foreshadowed as IS well 
known liy Herthollct in his ‘ Statique Chimtquc, published in 
l8oj 1 ut n 1 great advance had been made when the British 
Associati in list met here The subject first began to assume a 
quantitative aspect through the researches of Bunsen and Debus 
in 1853, and was much advanced by Gladstone in 1865 vnd liy 
Hare urt ind >sson a yeir later Goldberg and W cage pub 
lishcil their elassica' work on this subject in 1867 

tquilty sinking will appear the advances made since 1851 if 
we consider that the whole subjert of spectrum analysis, which 
brings ur science into relalir nship with astronomy, has lxcn 
called into existence since that date The celebrated work of 
Bunsen and kirchhoff w is not published till 1859 keither can 
I refrvin from reminding you that the coal tar colour industry, 
with which I have been to a small extent connected, was started 
into activity by Perkins discovery of mauve in 1856, the 
reaction of this industry on the development of organic chemistry 
is now too well known to require further mention In that 
dircctic n also which brings chemistry into relationship with 
biology the progress has hecn so great that it is not going beyond 
the fact 10 state that a new science has been created l’asteur 
began his studies on fermentation in 1837, and out of that work 
has arisen the science of hoctcnology, with its multifarious and 
far reaching consequences As this chapter of chemical history 
forms the subjtct of one of the evening discourses at the present 
meeting, it is unnecessary to dwell further upon it now One 
other generalisation may be chronicled among the great develop 
ments achieved since 1851 I refer to the periodic law connect 
tng the steak weights of the chemical elements with their 
physical NflRchemic d properties Attempts to establish numer 
ical reMepMhip* in the case of isolated groups of elements had 
bew made by Ddbereimr m 1817, by Gmelin in 1826, and agam 
by Dobcretner in 1839 The triad system of grouping was 
further developed by Dumas in 1851 I am informed by Dr 

NO, I350, VOL. 52 ] 


(.ladstone that at the last Ipswich meeting Dumas’ speculations 
in this direction excited much interest All the later step* of 
importance have, however, been made since that time, viz by 
de Chancourtow in 1862, the “law of octaves" by Newlands in 
1864, the periodic law by Mendel£eff, and almost contempora 
neously by I*othar Meyer in 1869 

I have been ttmptwi into giving this necessarily fragmentary 
and possibly tedious histones! sketch because it is approaching 
half a ctntury since the Bntuh Association visited this town, 
and the opportunity seemed favourable for going through that 
process which m commercial afliurs is called “taking stock ” 
The result speaks for itself Our students of the present tune 
who are nourished intellectually by these doctrines should be 
made to realise how rapid has been their development The 
pioneers of our science, on whose shoulders we stand—and many 
of whom ore happily still among us—will denve satisfaction from 
the retrospect, and will admit that their labours have borne 
goodly fruit It is not, however, simply for the purpose o. 
recording this enormous progress that I nave ventured to assume 
the office of stock taker The year 1851 may be regarded as 
oci umng t wards the dose of one epoch and the dawn of a new 
era in chemical history Outsider broadly the stale of organic 
chemistry at that lime There is no occasion for going into 
detail, even if tunc admitted, because our literature has recently 
licen enriched by the concise and excellent historical works of 
Schorlemmer and of I rnst von Meyer It will suffice to men 
tu 11 that iht work and writings of Liebig, Berzelius, Wohler, 
Dumas, (.ay 1 ussac Bunsen, and others had given us the lead 
mg ideas of isomerism substitution compound radicles, and types 
Wurtz and Hofmann had just discovered the organic ammonias , 
Williamson that same year made known hu celebrated work on 
the ethers and Gerhardl discovered the acid anhydrides a year 
latci The newer theory of type was undergoing development 
by Gcihardt ind his followers, the mature results were pub 
lished in tht fiurth volume of the “ Traits de ( himie’ in 1856 
In this (oiintry the theory w es much advanced by ihe writings of 
Odling end Williamson 

Suisni»M Divmoimim 01 Chfmixtky aiom. 

Two Lists 

The new era which was dawning upon us in 1851 was that of 
structural r < institutional chemistry, based on the doctrine of 
tht valent y of the at ms It is wtll known that this com eption 
was broached Ijy f rank land in 1852, as the result of his investi 
gall ,ns on the organo metallic compounds But it was not till 
1858 that kel ule who had previously done much to develop 
the theory of types, and Couper, almost simultaneously, rccug 
nised the quadnvaltnt character of carbon lo attempt to give 
anvthing tiiprnaching an adequate notion of the subsequent 
influente of this idea on the progress of organic chemistry would 
lie tant unount to reviewing the present condition of that subject 
I imagine that no conception more prolific of result* has ever 
been introduce 1 int > any department of science If we glance 
bock along the stream it will be seen that shortly after the last 
meeting here the inursc of discovery began to concentrate Itself 
int > tw > channels In one we now find the results of the con 
fluent laliours of those who liave regarded our science from its 
physical side In the other channel is flowing the tide of dis 
eovery arising from the valency doctrine and its extension to the 
structure of chemical molecules The two channels are at 
present fairly parallel and not far apart, an occasional explorer 
tndcivours now and again to make a cross cut so as to put the 
streams into communication The currents in both are running 
very nqndly, and the worker who has embarked on one or the 
other finds himself hurried along at such a pace that there is 
hardly breathing time to step ashore and tee what his neighbours 
are doing It speaks well for the fertility of the conception of 
valency that the current in this channel is flowing with unabated 
vigour, although its catchment area—to pursue the metaphor—is 
liy no means so extensive as that of the neighbouring stream 

The modern tendency to specialisation, which is a necessity 
arising from the large number of workers and the rapid mnltluli 
canon of results, is apparently in the two directions indicated 
We have one class of workers dealing with the physics of matter 
in relation to general chemical properties, and another dam ol 
investigators concerning themselves with the special properties of 
individual compounds and classes of compounds—with atomic 
idiosyncrasies The workers of one class are differentiating 
while their colleagues are integrating It would be nothing k» 
than unscientific to institute a companion between the relative 
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menu of the two method*, both are necessary for the develop 
ment of our science AU methods of attacking the unknown ire 
equally welcomed In tome case* physical method* are a\nl 
able, in other caac* purely chemical method* have alone been 
found of use Thert is no antagonism, but co operation If the 
results of the two methods are sometime* at variance it is simply 
liecause we have not known how to interpret them The physic tl 
chemist has adopted the results of the application of chem 
ical methods of determining “constitution,” and is endeavouring 
to furnish us with new weapons for attacking this same problem 
The chemist who is seeking to unravel the architecture of mole 
cules is dependent at the outset upon physical methods t f deter 
mining the relative weights of his molecules The worker who 
is bringing about new atomic groupings is furnishing materi tl f ir 
the further development of generalisations from whieh new 
methods applicable to the problem of chemical structure nny 
igam lie evolved The physical chemist sometimes from the 
broadness of his view is ant to overlook or to minimise the im 
portance of chemical individuality On the other hind the 
chemist who is studying the numberless potentialities of coml in t 
lion resident in the atoms, ind who has grasped to the full 
extent their marvellous individuabties, is equally liable to h rget 
thit there are connecting relitionship* as well is specific 
differences in the properties of elements and compounds These 
are but the mental traits—the unconscious bias engendered by 
the necessary specialisation of work to which I have referred, 
ind which is observable in every department of scientific litiour 

THK Pul'S* M Si AIK Of SlRlCTlIRAI Ch»mimk\ 

The success attending the application of the doctrine of v ilency 
to the compeunds of carbon has helped its extension to ill c ini 
pounds formed by other elements, and the student of the present 
day is taught to use structural formula as the A B C 11 his 
science It is, 1 think, generally recognised among chemists 
that this doctrine in its present state is empirical, but it d< es n t 
appear to me thit this point is sufficiently insisted up in in 
chemical teaching I do not mean to assert thit fir the hsl 
thirty year* chemists have been pursuing a phantom neither d i 
I think that we should be justinid in applying to this doctrine 
the words applied to its forerunner, the "types of foerhardt 
by Lothor Meyer, who says that these “have rendered grelt 
service m the development of the science, but they ctn nly I l 
regarded as a part of the scaffolding whieh was removed when 
the erection or the system of organic chemistry had midi suffi 
ctent progress to be able to dispense with it ’ (“ Modem Thei nes 
ofChemtstnr,” p 104 ) It appears to me, on the contriry, thit 
there is a physical reality underlying the conception of valency, 
if for no other reason because of the conformability of this 
property of the atoms to the periodic law But the doctrine is it 
stands is empirical in so for that it is only represent itive ind not 
explanatory hrankland and kekule have given us 1 grett truth, 
but its very success is now making it more and more obv ious thit it 
is a truth which ts pressing for further development from the phys 
ical side If we are asked why CO exists, and w hy Cl I, ind CCI. 
do not, together with innumerable similar questions whieh the 
inquisitive mind will raise, we get no light from this doctrine If 
any over sanguine disciple goes so for as to assert that all the 
possible compounds of the elements indicated by their valency 
are capable of existence, and will sooner or later be prepared, 
he will, I imagine, find himself rapidly travelling away from the 
reran of foct 

There is something to be reckoned with besides valency 1 he 
one great desideratum of modem chemistry 1* unquestionably i 
physical or mechanical interpretation of the combining capacities 
of the atoms Attempts at the construction of such theories 
have been made, and thus for only m a tentative way, and these 
views cannot be said to have yet come within the domain of 
practical chemical politics I have in mind, among other sue 
gesbons, the dynamical theory of van’t Hoff published m 1881 
(“ Ansmhten ooer die organise he Chemie "), the theory of electric 
charges on the atoms broached by Johnstone Stoney in 1874 
and so ably advocated by the late Prof v Helmholtz in his 
Faraday Mure in 1881, and the electric polar theory of \ictor 
Meyer and Riecke, pubhihed in 1888 {“ Etmge,Bemerkungen 
fiber den Kohlenstoflatom und die Valent,” Bti , at, pp 946, 
i6ao) 

Pending the rationalisation of the doctrine of valency its pro 
m u lga ti o n must con t in u e in its present form Its service* in the 
construction of rational formulae, especially within the bmits of 
Mwnerism, have been incalculable It is the ladder by which 
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we have climbed to tht present brilliant achievements m chenuca 
synthesis, and we an not in a position to perform the un’ 
gracious task of kicking it awiy In recalling attention to its 
weaknesses I am only putting myself in the position of th 
physician who dmgniscs his patient's case with the ujtenor 
object of gating him strengthened There can be no doubt that 

renewed vitality his been given to the doctrine by the roncep 
tuns of tautomi nsm ami desmotropy, formulited by Conrad 
Loar in 1885 ind by 1 ml ficobson in 1887 The importance 
of these ideis is lieconung more evident with the advancement 
of themical disc jury Any attempt to break down the rigidly 
statical conrepti m of mr structural iormul e appears to me to be 
1 step in the right dinetion Then, again, I will remind you of 
the prolific development if the doetnne in tht hands of Le Be 
and van t Hi If by the introduction of the stereochemical 
hypithcsis in 1874 unquestionably the greatest advance in 
structural chcmistiy since tht rec ignition of tht quadrivalent 
character of the 1 irl n itorn If evidence be required that 
there is 1 physu d r ility underlying the conception of v ilency, 
we need only point ti tht cl 1st accordance of this notion of the 
■symmetric tarl n it m with tht facts of so called ‘ |hy steal 
IS merism and tht sj lendid results that have followed fi mi its 
introdutlun int ur science, especially in the held if cirlxi 
hydrates though the investigations of l mil pitcher and his 
pipit* In other lireetions the stereochemical hyjmthcsis has 
proved t > he v in at suggestive guide It was applied by Prof 
V lliryirin l88« (/ / iS 2377) to explain the conditions of 
sltliilit) r inst Utility 1 urtain atomic groupings such as the 
exjlostveness f | ly icetylent compounds and the stability of 
jenti and hexaeyelie systems Again, in 1888 this eminent 
chi mist sh lit 1 its futility m 1 senes of brilliant researches upon 
htn/ent derivatives ( Inn 137, 158, and subsequent pipers) 
Nil un I omit t > menu n the great impetus given in this field 
ly the classical w irk f Wislutnus, who in 1887 ap| lied the 
hyp thesis 1 iinsaturitid c 111 pounds and to cyclic systems with 
rtmarl ililt sutuss( l eber die raumluht Anordnungiitr At ime 
in orgtnisthtn M ilel ulen Vc ) (Juite recently \ icli r Meyer 
and J Sudl r ugh hive li mn that the ability of certain denva 
lives < f lx 11/ nr and naphlh ic acids to form ethers is „ nerntd 
by stervoehenuevl t insidertU ms (Her , S7, 510, 1580, 3146 and 
s8, 182 1254) Hut I must avoid the temptation to enlarge 
up n this theme I muse the whole subject has been recently 
brought together ly l \ Bischofl in his Handtuih dcr 
Steruxhenne (Pnnl furl 1893-94), a work to whnh ill who 
tte interested tu the sul jut will naturally turn for rcfiiince 
While the present ulv mud state of structural chemistry may 
thus Ik. I ke l ui n as the outcome of the concet in ns ot 
1 rank! ind tn I kikule it may lie well t j bear in ininil that the 
idet f structure is n I n runty (urnml up with thi hypothesis 

of valtncy in Us |>reseiit f rm Jn Iced, some ad voice had been 
nude in icpicscntmg c nstitution, especially by kolbe, 
tiefore tht formal mti dnelion of this hyyiolhisis Ihe two 

ideas have gn wn up lcgelher, but the exptruntntil evidence 

that in any nu leciih the atoms are grouped together in t par 

ticular w ay is it illy in h | endtnt of any theory of v ilency it is 

only after this eviden t his been acquired, either by analysts or 
synthesis, thU we trilled to apply tht hypothesis in I raiding 
up the structural formula It is of course legitin ite to issume 
the truth of the hyp (thesis, and to endeavour by its use t > con 
vert an empined inti a rational formula, but this method 
generally gives us 1 th lie of formulae from which the true one 
tan only lie selected by further experimental investigation Even 
within the narr iwer limits f isomerism it is by m means certain 
that all tht modifications ol a compound indicated by hyjiothesu 
art actually ca|X*l le f existence There is, for example, 
evidence that some if the “position isomer ides ’ amt tig the 
derivatives of mono andp ly cyclic compounds art too unstable to 
exist a fort which in tsell is sufficient to indicate the n« essily 
for a revision and exlensi n of our notions of valency Thus, tiy 
way of illustration, thert is nothing in tht hypothesis lo indicate 
why orthoqumoncs of the benzene senes should not be capable of 
existence , y et it is a fai t that in spite of all efforts such comjxwnds 
have never been obtained Ine conditions esscntul lor the 
existence of these compound* appear to be that the hydrugtn of 
the benzene nng should lie replaced by odd substituents such as 
oxygen, hydroxyl, chlonne, or bromine Under these ctrcum 
stances, as Zmcke has shown (Btr , ao, 1776), tetrachlor and 
tetrabrom orthobenroqumcme are *UbIe compounds S1 also the 
interesting researches of Nietzki have proved that in such acorn 
pound as rhodiiomc acid (tout, IS, 308, and »3, 3136) ortho- 
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r rjone oxygen atoms are present But there is nothing in the 

trine of valency which leads us to suspect that these ortho 
quinonr derivatives can exist while their parent compound 
resists all attempts at isolation I am aware that it is dangerous 
to argue from negative evidence, and it would be rash to assert 
that these orthoquinones will never be obtained But even m 
the present state of knowledge it may be distinctly affirmed that 
the meth xls which readily furnish an orthoquinone of naphtha 
lene completely fail in the case of benzene, and it is lust on such 
points as this that the inadequacy of the hypothesis becomes ap 
parent tn other words the doctrine fails in the fundamental 
requirement of a scientific theory, in its present f >rm it gives us 
no power of prevision—it hints at possibilities of atomic group 
ings but it does not tell us a priori which of these groupings ire 
likely 11 lie stable and which unstable I am not without hope 
that the next great advance in the required direction may yet 
c me from the stereochemical extension of the hypothesis 
although the attempts which have hithert > been made to supply 
its deficiencies cannot 1 ut lie regarded as more or lest, tent itive 
lur Nfw Tiisory 01 Vhsiraii Tsifs 
I will venture in the next place t • direct allenli nt i in xlem 
development of structural chemistry which will help to illustrate 
still further some of the points raised For many years we have 
been in the habit c f abstracting from our structural f< rmuK cer 
tain ideal complexes of atoms which we consider 11 represent the 
nucleus or type from which the compound of known constitution 
is dim cel In ether words the hypothesis of salemy whuh was 

developed inginally from Gerhardt's types is now leading us luck 
to another theory of types based upon a more intimate kn n ledge 
of at imic grouping within the molecule In some cases these 
types have neen shown to be capable of existence in others they 
arc still ideal Used in this way the doctrine of valency is most 
suggestive but at the same time its lack of previsi in is c< n 
stuntly forcing itself up in tl c attention of chemical investigators 
The parent compound has s mutinies lieen known before its de 
nvatives as in the case of ammonia, which was known long 
before the organic amines rnd amides In other instances the 
derivatives were obtained lief ire the type was isolated, as in the 
case of the hydrazines which were characterised by Paul 
Fischer in 1875 and the hydnuo compounds which ha\e been 
known since 1863 while hydrazine itself was fust obtained by 
Curtius in 1887 1 henylazimidc waa discovered by tineas in 

1864 and many representatives of this group have been since 
prepared , but the jxirent c mqxiund hydrazine acid was inly 
isolated by Curtius in 1890 Derivatives of tnazoleand tetrazele 
were obtained by Uladm in 1885 the types were isolated by this 
chemist and by \ndreocci in 189a Pyrazole derivatives were 
prepared by Knorr in 1883 pyrazole itself was n it isolated till 
1889, by Buchner Alkyl mtramidcs were discovered I) 
Franchimint and Klililae minyyetrs before the typical com 
pound mtramidc, NO, Nil, which was isolated last year by 
Thiele and Lochman (Ber 27 1909) Pxamples might lie 
multiplied to a formidable extent but enough have been given to 
illustrate the principle of the erection of types, which were at 
first imaginary lait which have since become real The utility 
of the hypothesis is undeniable in these cases and we are justf 
fied in pushing n to its extreme limits But no chemist even if 
endowed with prophetic instinct could have certainly foretold 
six years ago that the t)|>e ot Ones* • trtazolienzene would be 
capable of free existence and still lets that when obtained it 
would prove to be a strong acid The fact, established by 

^N functions in chemical mole 

cules like the atom of chlorine is certainly among the most 
striking of recent discoveries Only last year the list of nitrogen 
compounds was ennehed by the addition of CO(N,)„ the 
nitrogen analogue of phosgene (Curtius, Ber , 27 *684) 

These illustrations, drawn from the compounds of nitrogen, 
will serve to bring out the wonderful development which our 
knowledge of the chemistry of this element has undergone within 
the last fewyears I might be tempted here into a digression on 
the general%eanqg of the very striking fact that an element 
comparatively injdtrve in the free state should be so remarkably 
active m combBSallon, but I must keep to the main tope, as by 
means of these compounds it is possible to illustrate still further 
both the strength and the weakness of our modem conceptions of 
chemical structure Consider some of the undiscovered com 
pounds which are foreshadowed by the process of ideal abstrac 
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Curtius that the group 


\ 0 / 


The types would be \q/ 


The first of these formule represents the un 

known dihydro nitrous oxide The azo compounds are de 
nvmlives of the hypothetical dnmide HN NH An attempt to 
prepare this compound from azodicarbomc and (Thiele, Aim , 
171 130) resulted in the formation of hydrazine Ihe diethyl 
derivative may have heen obtained by Homes (Btr , 27 2276), 
but this is doubtful It is at present inexplicable why compounds 
in which the croup N N is in combination with aromatic 
radicles should be so remarkably stable, while the parent com 
pound appears t > be incapable of existence The addition of 
two atoms of hydrogen converts this type again into a stable 
compound There is nothing m the structural formulae to indi 
cate these facts The amidmes are stable c impounds, and the 
so called anhydro bases, ir imidazoles, are remarkably stable , 
H 

the parent eomj onnd IIC^^ , has not been obtained, while 
its amido deni iU\t ILN C v , is the well known substance 

n nh, 

guanidine The isodiazo compounds recently discovered by 
Schraube and Schmi H and by Bamberger (Ibid , *7 514 679, 
Ac ) are p issibly derivatives of the hypothetical substance 
O NNH, which might be named mtrosamide Why this 
compound s)i ul 1 not exist as well as mtramide is another 
question raised I y the principle of abstract types 1 he carbixines 
.. formerly regarded as derivatives of the 1-*" 


CO, 


NH 

\NH 




yNH 

S' (I ischer, 4 hh , aia, 326, Freund and 


NH, 


( oldsmith Ber at 2456) Although this strueture has now been 
disproved the p ssible existence of ihe types has been suggested 
Cart Lime and thi icarbizine differ from urea and thiocarbamide 
nly by Iw 1 atinis of hydrogen These tyiics have not been 
isolated if they are incapable of existence the current views of 
molecular structure give no suggestion of a reason The 
diazoamides arc derivatives of the hypothetical IJ,N NH NH, 
r HN \ NII, compounds which Curtius speaks of as the 
propone and pr ] ylcnc of the nitrogen senes The latter com 
plex was at onL time thought to exist in diozohippuramide (Ber 
24 3342 1 his has since been show n to be hippurazide, 1 e a de 

nvative of N,H Bet , 27, 779) and a Inacidyl derivative of the 
former type has also been obtained (Ibid , 3344) Both these 
types await isolation if they are capable of existence 
I may add that several attempts to convert diazoanudes 
into dihydro denvatives by mild alkaline reduction have 
lul me to doubt whether this nitrogen chain can exist 
combinatun with hydrocarbon radicles The bitdia 
nidts of II v Fechmann and I robemus (Ber , 37, 898) are 
derivatives of the 5 atom chain H,N NH NH NH NH, or 
11N N NH N N1I a type which hardly seems likely to be of 
sufficient stability to exist The tetraxones of Emil Fischer 
have for their type the 4 atom chain H,N N N NH, or 
H,NNHNHNH,, of which the free existence is equally 
problematical, although a derivative containing the chain 
-N N NH Nil- has been obtained bv Curtius (Ibid , 26, 
1263) Hydrazoic acid may be regarded as a derivative of 


trumtde HN< 


NH 


<ld 


it this type appears to be also incapable 

of isolation (Curtius, Ber , ifi, 407) The hydraztdines or for 
mazyls of l’rnner (Ber , 17, 183) and of H v Pochmann (Ihd , 
35, 3175), have for their parent compound the hypothetical 
substance H,N N CH N NH In 1888 Limprieht described 

certain azo compounds (Ibid " - 1 — L -— 

the structure assigned bv thi 
denvatives of diamidotetnmtck 

HN-NH H.NN-N 

hIi-iIh H,Ni!r-Jr 

Both these types ere it present imaginary, whether it is posable 
for cyclic nitrogen systems to exist we have np means of know 
that can be said is that they have never yet been obtained 
It ts potable, as I pointed out in 1890 at the Leeds meeting of 
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the British Association, that mixed diazoamides may be denva 
tives of such a 4 atom ring 

Any chemut who haa followed the later developments of the 
chemUtty of nitrogen could supply numerous other instances of 
undiscovered types A chapter on the unknown compounds of 
this element would famish quite an exciting addition to many 
of those books which are turned out at the present time in such 
profusion to meet the requirements of this or that examining 
body I have selected my examples from these compounds 
simply because lean claim some of them as personal acquaint 
ances. It would be easy to make use of carbon compounds for 
the Mine purpose, but it is unnecessary to multiply details It 
has frequently happened in the history of science that a well 
considered statement of the shortcomings of a theory has ltd to 
its much desired extension This is my hope in venturing to 
point out one of the chief deficiencies in the structural Lhtmistry 
of the present time I am afnud that I have handled the case 
badly, but I am bound to confess that I am influenced by the 
same feelings as those which prevent us from judging an old and 
well tried fnend too severely 

The theory of types to which we have reverted as the ouUonn 
of the study of molecular structure is capable of almost indefinite 
extension if, as there is good reason for doing, we replace atoms 
or groups by their valency analogues in the way of other atoms 
or groups of atoms The facts that in cyclic systems N can rt 
place CH (benzene and pyndint), that O, S, and Nil are 
analogues in furfurane, thiophene and pyrrole, are among lh« 
most familiar examples The remarkable todo and indoso 
compounds recently discovered by Victor Meyer and his col 
leagues are the first known instances m which the trisalcnt atom 
of iodine has been shown to be the valency analogue of nitrogen 
in organic combination Pushing this principle to the extreme 
?e get further suggestions for new groupings, but, as before, 


N. ,N . N < 

N> <„> % , 
Of course these formula; are m 


.N-O .N O 
O/ or 0< Ac 
X N - O O 

ir less conjectural being based 


IIN^^NH, Ac If a student produced a set of formula 

corresponding to the above, in which Nil had been sulistilutcd 
for O, and asked whether they did not indicate the existence of 
a whole senes of unknown hydrogen compounds of nitrogen, we 
should probably tell him that his notions of chemical structure 
had run wild At the same time I am bound to admit that it 
would be very difficult, if npt impossible, to furnish him with 
satisfactory reasons for believing that such groupings nre 
improbable Compare again the senes 

/NH, /Ml .N .NO, 

0 C <nh, ,,, 0 C Qh ( 1 ,OC <n I 310 C <m J i UI 

.NH, .NH .N .NO, 

"Kh"' "^Sh' 6 ’ "‘ C <N W ■**<»,* 

The first is urea , the second, third fourth, fifth (methylene 
diamine), and sixth are unknown , the seventh is the remarkably 
interesting diazomethane discovered last year by If v Pech 
mann (Her , 17, 1888) The last compound, duiitromethane, is 
known in the tom of its salts, but appears to be incapable of 
. the ltate There is nothing expressed 

n the exiiting theory of chemical structure 
‘ ' * is unstable 


why dim tram ethane 
and mono and tetnu 
distilled without dccotnt 


e is stable, 


_ Je as to admit of being 

»mposition Chemists will form their own 
views as to the possibility or impossibility of such s senes as 
this being completed Whether there would be a concordance 
of opinion I will not venture to >ay , but any chemist who ex 
pressed either belief or disbelief with regard to* any special 
member would, I imagine, have great difficulty in giving a 
scientific reason to the faith which is in him At the most, he 
would have only the very unsafe guide of analogy to fall back 
upon. Perhaps by the time the British Association holds its 
next meeting at Ipswich it will have become possible to prove 
that one particular configuration of certain atoms is possible and 
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„ _ Then will have been achieved 

that great advance for which we are waiting—the reunion of the 
two streams into which our science began to diverge shortly after 
the last Ipswich meeting 

Tht present position of structural chemistry may be summed 
up in the statement that we have gained an enormous insight 
into the anatomy of molecules, while our knowledge of their 
physiology is as yet in a rudimentary condition In the course 
of the foregoing remarks I have endeavoured to indicate the 
direction in which our theoretical conceptions are most urgently 
pressing to extinct in It is, perhaps, as yet premature to pro 
nouncc an opinion as to whether the next development is to be 
looked for from the stereochemical side , but it is not going too 
far to express once again the hope that the geometrical repre 
scntatinn of valency will give us a deeper insight into the con 
ditions which determine the stability of atomic configurations 
The speculations of A v Baeycr, Wislicenus, Victor Meyer, 
Wunderlich Bischoft, and others have certainly turned the 
attention of chemists towards a quarter from which a new light 
may eventually dawn 

Tilt I’RCKKtssot Syn niviKM Chfviixirv 

If, in my earnest desire to see the foundations of structural 
chemistry made more secure, I may have unwittingly given rise 
to the impression that I am depreciating its services as a scientific 
weapon let me at onti hasten to make amends by directing 
attention to the greatest f its triumphs, the synthesis of natural 
products > r of compounds which are known to be produced 
by the v ital processes of animals and plants 

Having been unable to find any recent list of the natural com 
pounds which have been synthesised, I have compiled a set of 
tables which will, I hope, see the light at no very distant period 
According to this census we have now realised about 180 such 
syntheses The products of bacteria have been included in the 
list liecausc these compounds are the results of vital activity m 
the suite sense that alcohol is a product of the vital activity of 
the yeast plant On the 1 ther hand the various uro compounds 
resulting from the trnnsi nutation in the animal economy or 
definite chemical substances administered to experimental pur 
poses have been excluded because 1 am confining my attention 
111 natural products Of course the importance of tracing the 
action uf tne living o t. mism on compounds of known constilu 
tionfrom the physt I igi al punt of view cannot be overestimated 
Such experiments will, without doubt, in lime shed much light 
on the w irking of the vital laboratory 

The lustrry of chemical synthesis has been so thoroughly dealt 
with from lime 11 turn that I should not have ventured to 
obtrude any further n lice <4 this subject upon your patience 
were it n it for a certain p int which appeared to me of sufficient 
interest 1 1 ment reconsideration It is generally stated that the 
formation of urea frrm ammonium cyanate by Wohler in 1828 
was the first synthesis of an organic compound There can be 
nndmbt that this dis try which attracted much attention at 
the time gave a sen ms blow to the current conceptions of 
organic chemistry because urea was to obviously a product of 
the living animal It will 1* found, however, that about the 
same time Henry Iknnill of Apothecaries’ Hall had really 
effeeted the synthesis of al ihol—that is to say, had synthesised 
this comiiound in the same sense that Wohler had synthestaed 
urea The history is sue n told In 1826 Henncll (through 
Bramie) communicated 1 paper to the Royal Society which 
appears in the Pktlosopki U framacturns, hr lhat year 1 In 
studying thi comp unds produced by the action of Bulphunc acid 
on alcohol, and known vs ‘ oil of wine,” he obtained sulpho 
vintc acid, which hod long been known, and gave fiurly good 
analyses of this acid and of some of its salts, while expresung in 
the same paper very clear notions as to its chemical nature 
Hav mg satisfied himself ihat sulphovnmc acid m a product of the 
actiun in question, he then proceeded to examine some sulphuric 
acid which had absorbed eighty times iU volume of olefiant gas, 
and which had been placed at hi* disposal to this purpose by 
Michael haraday From this he also isolated aulphovnnlc acid 
In another paper, communicated to the Royal Society in 1828,* 
he [troves quantitatively that when sulphovuuc acid is distilled 
with sulphuric acid and water the whole of the alcohol and sul- 

1 ' On the Mutual Action of Su^mrjcAgd tad Akobol * 




r 7Vmi, iM, 
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phunc acid which united to form the sulphovimc acid an. re 
covered In the tame paper he show* that he had very clear 
view* an to the process of etherification Hennell s work 
appears to have been somewhat dimmed by the brilliancy of his 
contemporaries who were labouring in the same field , but it is 
not t o much to claim for him, after the lapse of nearly seventy 
jears the position of one of the pioneers of chemical synthesis 
Of ci urse in hu time the synthesis was not complete, because he 
did not start from inorganic materials The olefiant gas used by 
haradsy had been obtained from coal gas or oil gu Moreover 
in 1826 1828 alcohol was not generally regarded as a product of 
vital activity and this is, no doubt, the reason why the discovery 
failed to produce the same excitement as the formation of urea 
Bui the synthesis of alcoh >1 from ethylene had nevertheless 
been accomplished, and this hydrocarbon occupied at that time 
precisely the same position as ammonium cyanide The Utter 
salt had not then been synthesised from inorganic materials and 
the formation of urea as Schorlemmcr points out ( The Rise 
and Devek pment of Organic Chemistry p 195), was also not 
a complete synthesis The reputation of Wohler, the illustrious 
friend and colleague of thi more illustrious I lebig will lose m t 
a fraction of its brilliancy by the raising of this historical question 
Science recognises no distinction of nationality, and the future 
historian of synthetical chemistry will not begrudge the small 
niche in the ttmple if fame to which Hennell is entitled 

Like many other great discoveries m science, the artificial for 
■nation >f natural products f egan as in the case of alcoh >1 and 
urea with ibsenalions arising from experiments not primarily 
directed to this end It was not till the theory of chemical 
structure had risen to the rank of a scientific guide that the more 
complicated syntheses were rendered possible by more exact 
methods We justly credit structural chemistry with these 
triumphant achievements In arriving at such results any defects 
in the theory of structure are put out of consideration because - 
and this point must never be lost sight of all doubt os t< the 
possibility of this or that atomic grouping being stable is set 
aside at the outset by the actual occurrence if the compound in 
nature The investigator starts with the best of all assurances 
1 rom the time of Wohler and Hennell the course of discovery in 
this field has gone steadily on The announcement of a new 
synthesis has ceased to produce that excitement which it did in 
the early days when the so called ‘ organic ’ compounds were 
regarded as products of a s[ ecial vital force The interest among 
the uninitiated now nses in ( roportion to the technical value if 
the compound The present list of 180 odd synthetical products 
comprises among the latest discoveries gentuin the colouring 
matter of the gentian root ( (renttana lutea) which has been 
prepared by kostanecki and Tam bur, and caffeine, synthesised 
by Emil Iiacher and Lorenz Ach, starting from dtmethylurca 
and null »uc acid 

I have allowed myself ni time for those prophetic flights of 
the imagination which wntirv on this subject generally indulge 
in When we know more about the structure of highly complev 
molecule*, such as starch and albumin, we shall probably be abk. 
to synthesise these compounds. It seems to me more important 
lust at present to come to an understanding as to what is meant 
by an organic synthesis fhcre appears to be an impression 
among many chemists that a synthesis is only effected when a 
compound is built up from simpler molecules If the simpler 
molecules can be formed directly from their elements, then the 
synthesis is considered to be complete Thus urea 11 a complete 
synthetical product, because we can make hydrogen cyanide 
from its elements, from this we can prepare a cyanate, and 
finally urea In dictionaries and text books we find synthetical 
processes generally separated from modes of formation, and the 
latter in their turn kept distinct from method* of preparation 
The distinction between formation and preparation is obvtously 
a good one, because the Utter has a practical significance for the 
investigator But the experience gained m drawing up the tables 
of synthesised compounds, to which I have referred, itss resulted 
in the conclusion that the terms “ synthesis ' and ‘ mode of 
formation ” have been either unnecessarily confused nr kept dis 
tinct without sufficient reason, and that it is impossible now to 
draw a hard and fast line between them Some recent writers, 
such, tat example, as Dr Karl Elba, in his admirable work on 
this subject (•• Die synthetiscben Darstellungsmethoden der 
kohlenstotfrerbindungen Leipzig, 1889), have expanded the 

meaning of the word synthesis so as to comprise generally the 
building up of organic molecules by the combmaUon of carbon 
with carbon, without reference to the Circumstance whether the 
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compound occurs as a natural product or not But although 
this definition is sufficiently wide to cover the whole field of the 
production of carbon compounds from less complex molecules, 
it u in some respects too restricted, because it exclude* such 
will known cases as the formation of hydrogen cyanide from its 
elements, or of urea from ammonium cyanate I should not 
consider the discussion of a mere question of terminology of 
sufficient importance to occupy the attention of this Section were 
it not for a matter of principle, and that a principle of the very 
greatest importance which I believe to be associated with a clear 
conception of chemical synthesis The great interest of all work 
in this field arises from our being able, by laboratory processes, 
to obtain comjiounds which are also manufactured in nature s 
laboratory—the living organism It is in this direction that our 
seience encroaches upon biology through physiology Now, if we 
confine the notion ot synthesis to the building up of molecules 
from simpler molecules or from atoms, we exclude one of nature s 
methods of producing manyof these very compounds which we 
claim t j ha\ e s) nlhesised There can be no manner of doubt that 
a large proportion if not a majority, of the natural products 
which have been prepared artificially are not synthesised by the 
animal or plant m the sense of building up at all rhey are 
the results of the 1 rcaking down—of tne degradation—of com 
plex molecules into simpler ones I urge, therefore, that if in 
the laljuratory we can arrive at one of these products by decom 
posing a m re compkv molecule by means of suitable reagents, 
we have a jicrfcct right to call this a synthesis provided always 
that the mire t inplex molecule, which gives us cur compound, 
can be in its tum synthesised by no matter how many steps 
from its e nstituent atoms Thus oxalic acid has lieen directly 
synthesised fr m carbon dioxide by kolbe and Drechscl by 
passing this gas over potassium or sodium amalgam heated to 
360 Whether the plant makes oxalic acid ancetty out of 
carbon diou le we cannot at present state , if it does it certainly 
dies nit empl > K lie and Drechscl s process On the other 
hand this aci 1 ma> f r all that is known exist in the plant as 
a pr iduct of digra lati in Many more complex acids such as 
citric and tartaric break down into oxalic acid when fused 
With potash B til citnc and tartaric acids can now be com 
pletelv synthesise I therefore the formation of oxalic acid from 
these I y pr tash fusim is a true synthesis 
The lllustrall n given will make elear the point which I am 
urging Hie listmition between a synthesis and a mode of 
fimiati n vanishes when we can obtain a compound by the 
breaking d iwn if a more complex molecule in all those cases 
where the litter cut be completely built up If we do not ex 
pond the meaning if synthesis so as to comprise such cases we 
are simply shutting the door m nature s face It must be borne 
in min 1 that llie a tual yield of the cr mpound furnished by the 
laboratory pr x-iss 1 ns not come mto consideration, because it 
may be generally asserted that in most cases the artifical pro 
cesses ire not the same as those which go on in the animal or 
plant The information of real value to the physiologist which 
these vjntheses Live is the suggestion that such or such a com 
p und may possd ly result from the degradation of this or that 
antecedent comj c und and not from a process of building up 
from simpler m ikiulis 


Tub Bpakini < 

With these views—the outcome of structural chemistiy— 
the chemist and f hysiologist may join hands and move fearlessly 
onwards t iwards the great mystery of vital chemistry In con 
sidenng the results of organic synthesis two questions always 
arise as u were spontaneously How does nature produce these 
complicated molecules without the use of strong reagents and at 
ordinary temperatures? What bearing have our laboratory 
achievements on the mechanism of vitality? The light shed 
upon these questt ns by experimental investigation baa as yet 
flickered only in fitful gleams We are but dwellers in the outer 
gates, wailing for the guide who is to show us the bearing of 
modem research on the great problem which confront* alike the 
physicist, the chemist, and the biologist The chemical pro 
cesses that go on in the living organism are complex to an extant 
that it difficult to realise Of the various compound* of a nimal 
or vegetable origin that have been produced synthetically some 
are of the nature of waste products, resulting from metabolic 
degradation, others are the result of rymolytic action within the 
organism, and others, again, are secondary products truang from 

the action of associated bacteria, the relationship between the hec* 
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term and their hott being at yet imperfectly understood The 
anawer to the queation how nature produce* complicated organic 
molecule* will be much facilitated when the physiologist by 
experiment and observation, thall have made possible a sound 
classification of theie synthetical products based on their mode of 
origination m the organism 

The enlargement of the definition of organic synthesis which I 
have advocated has been rendered necessary by the considers 
tion of certain question* which have arisen in connection with 
the present condition of chemical discovery m this field What 
evidence is there that any one of the r8o compounds which have 
been prepared artificially is produced in the organism by a direct 
process of building up? Is not the opposite view quite as proh 
able ? May they not, from the simplest to the most complex tc 
products of the degradation of still more complex molecules ? I 
venture to suggest—not without some temerity lest our colleagues 
of Sections l and K should treat me ss an intruder—that this 
view should he given a fair tnal I am aware that the opposite 
view, especially is regards plant assimilation, has long been held 
and especially since 1870 when v Baeyer advanced his ccle 
heated theory of the formic aldehyde ongin of carbohydrates It 
is but natural to consider that the formation of a complex mole 
eule is the result of s building up process It must be 
remembered however that in the living organism there is 
always present a compound or mixture or whatever we like tr 
call it of a highly complex proteid nature which, although at 
present indefinite from the purely chemical point of view, is the 
essence of the vitality Of course I refer to what biologists have 
called protoplasm Moreover, it is perhaps necessary 11 state 
what is really nothing more than a truism, vs* that protoplasm 
is present in and forms a part of the organism from the very 
beginning of its existence—from the germ to the adult, and on 
wards to the end of life Any s|iecial chemical properties per 
taming to prot iplastn are inseparable from the animal or plant 
until that period arrives which Rekule has hinted at when we 
shall be able to “ build up the formative elements of living 
organisms in the laboratory (Nari kh vol xvm p 212) But 
here I am afraid I am allowing the imagination tr take a flight 
which I told you a few minutes ago that time would not admit cf 

The view that requires pushing forward into a more prominent 
position than it lias hitherto occupied is that all the chemical 
transformations in the organism- at any rate all the primary 
changes—are made possible only by the antecedent combination 
of the substances concerned with living protoplasmic materials 
The carbon dioxide, water &x , which the plant absorbs must 
have formed a compound or compounds with the protoplasmic 
material of the chloroplasts before starch, or sugar, or cellulose 
can be prepared There is, on this view, no such process as tie 
direct combination of dead molecules I > build up a complex sub 
stance Everything must pus thriugh the vital mill The 
protoplasmic molecule is vastly more complex than any of the 
compounds which we have hitherto succeeded in synthesising It 
might take up and form new and unstable compounds with car 
bon dioxide or formic aldehyde, or sugar, or anything else, and 
our present methods of investigation would foil to reveal the 
process If this previous combmiti in and, so to speak, vitalua 
tion of dead matter actually occurs the appearance of starch as 
the first visible product of assimilation, u taught by Sachs, or 
the formation of a 12 carbon atom sugar as the first earbo 
hydrate, as shown by the recent researches of Horace Brown and 
G H Moms, is no longer matter for wonderment The 
chemical equations given m physiological works are too purely 
chemical , the physiologist* have, I am afraid, credited the 
chemist* with too much knowledge—it would appear as though 
their intimate fiumlianty with vital procesM* had led them to 
undervalue the importance of their prune agent In giving 
expression to these thoughts I cannot but feel that I am treating 
you to the strange spectacle of a chemist pleading from the 
physiologists for a little more vitality in the chemical functions 
of living organisms The future development of vital chemistry 
rests, however, with the chemist and physiologists conjointly, 
the isolation, ide ntifi cati on , and analysis of the products of vital 
activity, which has hitherto been the task of the chemist, is only 
the preliminary work of physiological chemistry leading up to 
che m ical physiology. 


then undergo decomposition with the formation of new products, 
may be provisionally called the protoplasmic theory of vital 
synthesis Prom this standpoint man) if the prevailing 
doctrines will have to Ik. inverted, and the formation of the more 
complex molecules will be considered to precede the synthesis of 
the less c implex It may lie urge 1 that this view simply throws 
back the process of vital synthesis one stage and leases the 
question of the origin < f the most complex molecules still unex 
plained I grant this at once hut in doing so I am simply 
acknowledging that we have not yet solved the enigma of life 
We are in precisely the same position at is the biologist with 
respect to abiogcnesis or the so called ** spt nUne< us genera 
tion To avi id possible misconception let me hert state that 
Ihe protoplasmic theory 11 no way necessitates thr assumption 
of a special “ vital force All that is claimed is a peculiar and 
at present to us mysterious power of forming high grade chemical 
combinations with appropriate molecules It is nit altogether 
alwurd to suppose that this power is a special property of nitrogen 
in certain forms of r imbination The theory is but an extension 
of the views of kuhne Hr ppe Sevier and others respecting 
the mode of action rf enzymes Neither is the view of the 
degradations! irigm < f synthetical products in any way new 1 I 
merely have thought it desirable to push it to its extreme limit 
in order that chemists may realise that there is a special 
chemistry of pritr ylasmic action, while the physiologists may 
exercise more cautun in rtpresenting vital chemical transform 
ations by equations which are in many cases purely hypothetical, 
or baser! on laboralrry experiments which ao not run parallel 
with the natural pr cess The chemical transformations which 
go on in the living < rganism arc thus referred bock to a pecu 
Irani y of protoplasmic matter the explanation of which is 
bound up with the inner mechanism r f the process of assimila 
tion If as the pro! plasmic theory implies, there must be 
comLmation of living pr toplasm with appropriate compounds 
before synthesis is possible then the problem resolves itself into 
a determination cf the ct n litl ns which render such combination 
possible—« e the conditlc ns of assimilation It may be that 
here also light will come from the stereochemical hypothesis 
Ihe first step was taken when Pasteur found that organised fer 
ments had the power of discriminating between physical 
isomtndes , a similar selective power ha<- been shown to reside 
m enzymes by Ihe researches of Fmil Fischer and his coadjutors 
Fischer has quite recently expressed the view that the synthesis 
of sugars in the plant is preceded by foe formation of a com 
pound of carlxin ill ixide or of formic aldehyde with the proto 
plasmic material of the chloroplast, and similar views have been 
enunciated by btohniann The question has further been raised 
by van t Hoff, as well as by Pischer, whether a stereochemical 
relationship between the living and dead compounds entering 
mto combination is not an absolutely essential condition at aU 
assimilation The settlement of this question cannot but lead ps 
onwards one stage towards the solution of the mjrstery that 
still surrounds the chemistry of the living organism. 

Recent Discoveries oe Gaseous Eikmfn rs 
The past year has been such an eventful one in the way of 
startling discoveries that I must ask indulgence for trespassing a 
little further upon the time of the Section It was only wt 
year at the Oxford meeting of the British Association that Lord 
Rayleigh and Prof Ramsay announced the discovery of a gaseous 
constituent of the atmosphere which had up to that time escaped 
detection The complete justification of that announcement is 
now before the world in the paper recently published in the 
Philosophical Transaction of tne Royal Society The history 
of thu brilliant piece of work u too recent to require much re 
capitulation I need only remind you how, as the result of many 
years’ patient determinations of the density of the gases oxygen 
and nitrogen, Lord Rayleigh established the fret that atmo 
sphene nitrogen was heavier than nitrogen from chemical sources, 
and was then led to suspect the existence of a heavier gas in the 
atmosphere He set to work to isolate thu substance, and sue 
c eed aa m doing so by the method of Cavendish In the mean 
tune Prof Ramsay, quite independently, isolated the gas by re 
moving the nitrogen by means of, red-hot magnesium, and the 


PaoroFiAMHC Theory or Vital Synthesis 
The suppoMtsMi that chemical synthssu In the organism u 
the result of the oota brn atiop of highly complex m ol ecu le s with 
simpler molecules, and that the unstable com pour ' 
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two investigators then combining their labour*, followed up the 
sub|ect and have given us a memoir which will g > down to 
posterity among the greatest achievements of an age renowned 
for it* scientific activity 

The case in favour of argon being an element seems to be now 
settled by the discovery that the molecule of the gas is mon 
atomic, as well as by the distinctness of it* electric spark 
spectrum Tht suggestu n put forward soon after the discovery 
was announced, that the gas was an oxide of mtr yen must 
have been made in complete ign ranee of the methods by which 
it was prepared The pissibility of its being N, has bttn con 
sidered by the disc werers and rejected on very g j id grounds 
Moreover, lhratonir and Oddo hive been recently making some 
experiments in the laboratory of thi University < f Palcrm 1 with 
the objeet of examining the products of the electrolysis of 
hydnuoic acid and Us salts They obtained inly ordinary 
nitrogen n it argon and have come to the conclusion that the 
anhydride N, N, is incapihle of existence and that no allotropic 
form of nitrogen it given ifT It has been urged that the 
physical evidence in support >f the monalrmic nature of the 
argon m lecule vir the rstu f the specific heats is capable of 
another mterpretati in—that argon is in fact an element of such 
extraordinary energy that its atoms cannot be separated, but are 
bound t wether as a rigid system which transmits the vibrational 
energy of a round wave as moton of translation only If this 
be the stale of affair* we must look to the physicists for mrre 
light Si far as chemistry is concerned this conctption intro 
duces an entirely new set if i leas and raises the question of the 
monatomic character of the mercury molecule which is in the 
same category with respect to the physical evidence It seems 
unreasonable to invoke a special power of atomic linkage to ex 
plain the monatomic character of argon and to refuse such a 
power in the case of other monatomic molecules like mercury or 
cadmium The chemical inertness of argon has been referred 
also to this same power of self combination of its at ims If this 
explanation be adopted it carries with it the admission that th isc 
elements of which the atoms composing the molecule are the 
more easily dissociated sh uld be the more chemically active 
The reverse appears to I e the case if we bear in nund Victor 
Meyer s researches on the dissociation of the hal lgens which 
prove that under the influence of heat the least active element 
iodine, is the most easily dissociated On the whole the 
attempts to make out that argon is polyatomic by such forced 
hypotheses cannot at present be considered to have been sue 
cessful, and the contention c f the discoverers that its molecule is 
monatomic must be accepted as established 

In searching for a natural source of combined argon Prof 
Ramsay was led to examine the gases contained in certain 
uranium and other minerals and by steps which are now well 
known he has been able to isolate helium a gas which was dis 
covered by means of the spectroscope in the solar chromosphere 
during the eclipse of 1868 by Profs Norman I ockyer and F 
h ran Eland In his address l» the British Association in 187a 
( Htferls, 1873,11 Ixxiv ) the late Dr W B Carpenter said — 

“ But when Frankland and Lockyer, seeing in the spectrum 
of the yellow solar prominences a certain bright line not identi 
liable with that of any known terrestrial flame, attribute this to 
a hypothetical new substance which they propose to call hekum, 
it is obvious that their assumption rests on a hr leu secure 
foundation, until it shall have received that verification which 
in the ease of Mr Crookes researches on thallium was afforded 
by the actual discovery of the new metal, whose presence had 
been indicated to him by a line in the spectrum not attributable 
to any substance then known 

It must be as gratifying to Profs Lockyer and Frankland as 
it is to the chemical world at luge to know that helium may now 
be removed from the category of solar myths and enrolled among 
the elements of terrestrial matter The sources mode of iso la 
tion, and properties of this ni have been described in the 
papers recently published by Prof Ramsay and his colleagues 
Not the least interesting fact is the occurrence of helium and 
argon m meteoric iron from Virginia, as announced by Prof 
Ramsay in July 'Nature, vol lb p 334) Like argon, 
heinua is monatomic and chemically inert so far as the present 
evidence goes The conditions under which this element 
exists in cievette, ursninite, and the other mineral* have yet to 

Taking a genstal survey of the results thus far obtained, it 
seems amt two representatives of a new group of monatomic 
element*characterised by chemical inertness have been brought 
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to light Their inertneu obviously interposes great difficulties 
in the way of their further study from the chemical side, the 
future development of our knowledge of these elements may be 
looked for from the physicist and spectroscoput Prof Ramsay 
has not yet succeeded in effecting a combination between argon 
or helium and any of the other chemical elements M Moissan 
finds that fluorine 11 without action on argon M Berthelot 
claims to havt brought about a combination of argon with 
carbon disulphide and mercury, and with * the elements of ben 
sene with the help of mercury, under the influence of 
the silent electric discharge Some experiments which I made 
last spring with Mr R J Strutt with argon and moist acetylene 
submitted to the electric discharge both silent and disruptive, 
vc very little hope of a combination between argon and carbon 
ing possible by this means The coincidence of the helium 
yell iw line with the D, line of the solar chromosphere has been 
1 challenged but the recent accurate measurements of the wave 
length of the chr imosphcnc line by 1 rof G F Hale and of 
the line of terrestrial helium by Mr Crookes leave no doubt a* 
to their identity Both the solar and terrestrial lines have 
now been shown to be d luble The isolation of helium has not 
only fomished in rtlier link proving community of matter, and, 
by inference of origin between the earth and sun but an exten 
sum of the work 1 y Prof Norman Lockyer M Deslandres, and 
Mr Crookes has resulted in the most interesting discovery that 
a large number >f the lines in the chromospheric spectrum, as 
well as in certain stellar spectra, which had up to the present 
time found no e lunferpons in the spectra of ttrrestnal elements, 
can now be acct unted for by the spectra of gases contained with 
helium in these rare minerals The question now confronts us, 
Are these gases members of the same monatomic inert group as 
argon and helium? Whtlher, and by what mechanism a 
monatr nuc gas can give a complicated spectrum is a physical 
question of supremt interest to cnemists and I hope that a dis 
cuasion of this sulject with our colleagues of Section A will be 
held during the present meeting That mercury is capable 
under different c in Utl ins of giving a senes of highly complex 
spectre can le seen from the memoir byj M fcder and fc 
Valenta prescnlei to the Imperial Academy of Sciences of 
Vienna in July 1894 With respect to the position of argon and 
helium in the £>enodic system of chemical elements, it is, as 
1 rof Ramsay p ants out, premature to speculate until we are 
quite sure that these gases are homogeneous It is possible that 
they may be mixtures of monatomic gases and in feet the spec 
troserpe has already given an indication that they contain some 
constituent in cimmun Ihc question whether these gases are 
mixtures or n it presses for an immediate answer I will venture 
to suggest that an attack should be made by the method of dif 
fusion If arg n r r helium were allowed to diffuse fractionally 
through a 1 mg pi rous plug into an exhausted vessel there might 
be some separation into gases of different densities, and showing 
modifications in their spectra on the assumption that we are 
dealing with mixtures composed of molecules of different 


NOTES 

The Timer of Tuesday last contained a letter signed by Profs 
M Foster, b Ray Lankester, and G B Howes (Hon Sec re 
tanes to the Provisional Committee) with reference to the 
General Committee now being formed for the purpose of 
establishing a memorial of the late Prof Huxley The letter 
states that 11 R II the Prince of Wales ha* been pleased to 
become the Honorary President of the Committee No very 
active steps can be token until after the autumn recess, when 
the General Committee will bold its tint meeting, probably in 
October The Honorary Secretaries will after that report the 
progress that has been made both in this country and abroad, 
and a list of the complete Committee and a statement of the 
subscriptions received will be published Appended to the 
letter is a list of an enormous number of names of persons who 
have already signified their desire to serve on the Committee 

A memorial tablet in honour of Prof Helmholtx has been 
affixed to the bouse No 8 Haditsstrasse, at Potsdam, where he 
was bom, and it is stated that it is intended to erect a Joint 
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monument to the memory of Werner Siemens and Helmholtz 
>n front of the Technuehe Hochschule at Charlottenburg 

Prof Rbtsius and Dr Betgh, of Copenhagen have been 
elected Correspondonta of the Pans Academy 

The Berliner Akadcmie der Wimenschaften has, weundentand, 
recently elected the following gentlemen as corresponding mem 
bers —Prof W V Gurnbel (Munich) Prof A von /itteU 
(Munich), Prof A Schrauf (Vienna) Prof A Cossa (Tunn) 
Prof A Agassu (Cambridge, Miss ) and Prof L Mascart 
(Pans) 

The quinquennial International Metric Congress, which 11 at 
present being held in Pans, under the presidency of Dr Marey, 
was opened on the 4th inst by M Hanotaux who delivered a 
bnef address On the 6th inst the second session of the 
Congress took place snd M Hirsch of the NeuehAtel Observa 
tory, was elected Secretary The Set retary presented the report 
of the Committee on the work already done, and the present 
state of the International Bureau of Weights and Measures and 
i senes of metnc standards which have lieen under consideration 
since the Congress of 1889 was sanctioned 

The Swiss Naturforschende Cesellschaft has been holding its 
annual congress at Zermatt The proceedings began on Sep 
tember 8, and c included on the 11th September 8 was devoted 
to the meetings of c >mmittees, the Sections met on September 
IO and on the 9th and nth inst the general meetings took 
place 

The death is announced of Dr Sven Lovfn, the distinguished 
Swedish naturalist He was horn, says the Itmts at Stockholm 
in 1809, and received his education at the University of Lund 
where he took the degree of D ictor of I hilosophy After attend 
ing lectures in Berlin in 18JO 31 he devoted himself to the study 
of the maritime fauna of the coasts of Scandinavia He also 
explored the Baltic and the North Seas and conducted the first 
scientific expedition to Spitsbergen in 1837 He was the author 
of numerous scientific memoirs, all published by the Royal 
Swedish Academy of Sciences Dr Lovdn was elected a 
member of the Academy of Stockholm in 1840, and Professor 
and Conservator of the Royal Museum of Natural History of 
that city in 1841 He was a member of the academies of Berlin 
and Munich a corresponding member of the Institute of h ranee, 
and in 1885 wav elected s foreign member of the Royal beeiety 
of London 

The death is recorded, at the age of eighty one years, of Mr 
James Carter, of Cambridge For very many years Mr Carter prac 
tiaed as a medical man, but found time to engage in the study of 
scientific and antiquarian subjects snd was especially interested 
in palaeontology He contributed many papers to the Geological 
Magnum and the Quarterly Journal of the Geological Society, 
and served for many years on the Councils of the Geological 
and Palaeontological Societies 

The Ktw Bulletin has heard with regret of the death from 
dysentery m May last of Mr F H Smiles, who had been attached 
to the Royal Survey Depa rtm ent of Siam Mr Smiles, who 
had already done tome good botanical work, returned to Suun in 
December last with the intention of making further botanical 
collections, and it was confidently anticipated that he would 
have added considerably to the knowledge of the rich flora of 
Upper Siam , 

The death n announced of Mr R H* Tweddell, the well 
known engineer, of Mr E F C Dans, president of the 
American Society of Mechanical Engineers, and of Mr H 
C Hart, one of the first class technical Officers of the 
engineer m chiefs Office, Post Office Telegraphs * 
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The centenary of JennePs first experiments in vaccination ta 
to be celebrated next May by the Russian National Health 
Society To commemorate the event the Society proposes (1) 
to offer four prizes for the best works upon vaccination, (a) to 
collect and publish materials for a history of the practice of 
vaccination in Russia anil a short history of the same in Western 
Europe , (3) to publish a Russian translation of Jenner s works, 
accompanied by his biography and portrait, (4) to organise an 
exhibition of objects c mnectid with vaccination (5) to hold a 
commemorative meeting on the day of the centenary 

The annual joint meeting of the Swiss Geographical Societies 
will be held this year at St Gall, on September as and 33 At 
this meeting a paper will he read by Dr Hans Meyer on the 
Snow Mountains >{ Lquatonal Africa ’ 

An exhibition of agricultural machinery, similar to that held 
in May of the present year is being arranged under the auspices 
of the Imperial and Royal Agricultural Society of Vienna, to take 
place in that city in M«y 1896 The exhibits will comprise not 
only agricultural machines as generally understood, but appliances 
used m all branches of industry connected with agriculture, such 
as breweries, and distilUms and yeast, sugar, vinegar and starch 
factories 

We learu from the Mutton, New York, that only one MS 
was received in competition for thi. prize of 400 dollars 
given by Dr Gould s Astronomical Journal ‘ for the most 
thorough discussion of the theory of the rotation of the earth 
with reference to the recently discovered variations of latitude ’ 
1 he paper was sent by and the pn/e awarded to Prof Newcomb 
The other prize, of 200 dollars was given to Mr Paul S 
Yendell, for the best series of determinations, of maxima and 

Science states that the Berliner Akaderoie der Wissenschaften 
has recently put aside over £1000 for the promotion of 
scientific work and research Of this amount an appropriation of 

£100 has been made to Prof Fuchs, of Berlin, to be devoted to 
the continuation of the publication of Dmchlet s works, £ too to 
Prof Weierstrass, of Berlin, for the publication < f his collected 
works, ,£75 to Prof Gerhardt for the publication of the mathe 
mail cal correspondence of Leibnitz, and £100 to Dr Schauinsland 
for researches on the haunt of the Pacific islands 

The Gottingen Gesellschaft der Wissenschaften will, on 
February 1, 1897, award a pnze of 500 marks for an anatomical 
research and description of the cavities of the body of the new¬ 
born child and their contents compared with those of the adult 
The Academy of bciencesof Cracow proposes, as the subject 
for the Copernicus prizes theories concerning the physical con 
dition of the globe Essays must be written in the PoUsh 
language, snd reach the Academy before the end of 1898. 

Thf Orient Steam Navigation Company, I muted, announce 
their intention of sending om of their steamships to Vadao, 
Varsnger Fiord, Lapland, in August next, to enable observations 
to be made of the total eclipse of the sun on August 9, 1896 It 
is arranged for the vessel to leave London on July 21, to arrive 
at Vadso on August 3, and to return from the latter place on 
the I cab, reaching London on August 17 Particulars as to 
the cost, Ac , of the trip may be seen in our advertisement 
columns, or obtained from Messrs. Anderson, Anderson, and 
Co , 5 Feacbufch Avenue, EC, or 16 Cockepnr Street, 
S W 

Sever* thunderstorms again occurred in the southern and 
eastern parts of England early on Saturday rooming, 7U1 instant, 
accompanied with heavy foils of bad and nun, and causing con¬ 
siderable dluaage The disturbance was o'casiooed by the 



NATURE 


[September 12, 1895 


486 


development of shallow depressions over tbe Bey of Biscay and 
the Fngliih Channel, and by the intense heat over the continent, 
the maximum shade temperature in ume parti of h ranee being 
connderably above 90* while in the east of England a tempera 
lure of 85* waa recorded Rainfall exceeded an inch in London 
and other placet, and amounttd to 1 78 inchea in Hampshire 
During the height of the ktorm the lightning flashed averaged 
about twenty five to the mmute 

The Shetland County Council layi the Glasgow Herald has 
resolved to apply to the Secretary for Scotland for an order 
under the Wild Bird* Protection Act of 1894, prohibiting the 
taking of the eggt of certain wild bird* The ichedule proposed 
includes such birds as the while tailed or sea eagle great skua, 
Richardson a skua, Allan whimbrcl, ember goose, &c All these 
birds have become extremely rare and it 1* stated that there has 
b*en recently a trade carrying in in their eggs for the American 
market, to the threatened extinction of the birds 

Wx are asked to announce that with the September number 
the American Journal of Psy kology will enter upon its seventh 
volume The preceding v ilumes have been edited by President 
G Stanley Hall (Clark University) Eor the future the editorial 
responsibility of the Journal will lie shared by President Hall 
1 rof E C Sankrd ((. lark University) and Prof E B Titchcncr 
(Cornell University) A co operative board has been formed, 
which includes the names of Prof t Angell, Prof 11 Beaunis 
Prof J Delboeui Dr A Kirschmann Prof O Kuelpe Dr A 
Waller, E K S , and Prof H k Wolfe The Journal will be 
devoted exclusively to the interests of experimental psychology 
(psychophysiology psychophysics, physiological psychology 
&c ) Each number will cont un, as heretofore, original articles, 
reviews and abstracts of current psychological books and mono 
graphs, and notes upon topics of immediate psychological 
importance Contributions may be addressed to uthcr of the 
three editors 

Science states that the B rod of Scientific Directors of the 
New York Botanic Garden his recently resolved to authorise a 
topographical survey of the 250 acres of land in Bronx Park 
which have been set aside for the uses of the garden All the 
trees in the park are to be labelled, and new varieties of seeds 
desirable for cultivation are to be secured 

The Allahabad Pioneer Mail says that an experiment is now 
in progress in several of the larger gaols of the Punjab, which 
may have important results in the future It hat, been one of 
the ordinary precautions in tune of cholera epidemics to boil the 
drinking water supplied to the prisoners To ascertain whether 
it might not be advisable always to boil the drinking water the 
Lieutenant Governor has ordered that a certain number of the 
prisoners should be given boiled, and an equal number unboiled, 
water, the results being reported at the end of the year If 
these are as expected, the reduction in the fever death rate 
should be followed by a similar reduction in the mortality from 
dysentery and diarrhoea 

We learn from Engineering that an important undertaking 
has been inaugurated at Seattle, in tbe State of Washington, 
USA This city » situated on Elliott Bay, a thoroughly shel 
toted harbour, which communicates with the Pacific by the 
Straits of San Juan de Fuca About two mites from the coast 
and behind tbe town is a fresh water take of considerable sue, 
the water level of which is about 16 feet above high water in the 
bay A ship canal between the lake and the sea has long been 
suggested, and tbe work has at last been definitely commenced 
The bottom of the channel will be 8n feet, and the greatest 
depth of cutting will be 308 feet Almost the whole of the work 
will, how e ver, be earned out through comparatively high land, 
the amount of excavation required hdag aetunated at 36,000,000 
cubic yards. Tbe material w mostly glacial drift, and it u pro 
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posed to use hydraulic noxzlet to facilitate the work of excava 
tion, the spoil being washed down by a jet of water issuing at 
high pressure from a nozzle, as in some of the Californian gold! 
workings A lock 400 feet long will be constructed at the sen 
entrance to the canal The material excavated will be used for 
raising the level of low lying ground along the sea front of the 
city 

M 7aihakewifz, Professor of Agnculture at Vaucluse, has 
f iund by experiment with different coloured glasses that fruit l» 
finest and earliest when grown under clear glass Orange glam 
produces an increase of vegetation but at the coat of the amount 
of fruit, of the size and of its forwardness Violet glass causes 
the number of fruit to increase at the expense of the quality 
Red, Hue and green glass are hurtful to all kinds of vegetation 
The possibility of successfully boring for water in extensive 
areas of crystalline rocks has been demonstrated, we learn from 
the September number of Natural Science, at several places 
m Sweden The experiments were suggested by certain 
conclusions of Nordmsktold based on the downward limit of 
surface vanillins of temperature and othet physical con 
sideratums lie nnsiriered that vertical jointing of the rocks 
would not extend below 30 or 40 meties and that at that 
depth extensive hcnzontal fissures must be formed This has 
now been found to lie the case and from these horizontal fissures 
abundant water of great punty has been obtained While these 
results are of | rietical importance (particularly with regard 
to the water supply of small reeky islands) it also opens up a 
number of interesting general questions as to the flow and 
pressure of water in crystalline rocks 

In our issue for August 15 we printed an abstract of a paper 
on The \ >ya»,e f the Anlarctie to V ictona Land read by Mr 
C E Borchgrevink at the recent International Geographical 
Congress and n w have to acknowledge the receipt of the 
journal and notes of the commander of the whaler Ant 
arctic in which Mr Borchgrevink made his somewhat un 
propitious \ >yage a* a sailor before the mast, which the 
Secretary of the Royal Geographical Society of Australasia 
(Victorian Branch) has been good enough to send us The 
pamphlet which contains some highly interesting matter, 1* 
accompanied by a lithographed map, by Captain Leonard 
Knitensen of the track taken by his vessel and forms part of 
the Transactions of the above named Society 

Natural S tence for September contains extracts from the 
address delivered by the Rev Canon A. M Norman, 
F R S , as President of the recently held Museums Association 
at Newcastle, and deals with the progress of biology in that 
northern town An article on " The Geology of Ipswich and its 
Neighbourhood,” by Mr Clement Reul, appears at an opportune 
moment, and will doubtless be consulted by many geologists 
visiting the British Association Other contributions to the 
number are —''Some Recent Insect Literature,” "The 
Nucleolus,’ "The Role of Sex,” and "The Alleged Miocene 
Man in Burma ” The last named article has reference to a paper 
by Dr Noethng, published towards the cloee of last year, " On 
the Occurrence of Chipped (?) Flints in the Upper Miocene of 
Burma ” Tbe writer, Mr R D Oldham, says in conclusion, 
" till more complete evidence has been prod u ced it is impos 
stble to accept the existence of man in either Miocene or Pliocene 
tunes as one of the established factj of geology ” 

We are glad to note the reappearance of the Bellettiuo 
Muiruate of the reorganised Italian Meteorological Society 
The bulletin is issued in a more convenient, small folio form, 
but m other respects it is similar to the former pubUcadoo- Tkt 
current number contains two important aitkfen by Prof L 
Di March, on the causes of the glacial epoch, and the dynamical 
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condition* of thunderstorm*, and an investigation of the effects 
of the earthquake at Florence on May 18 last, by C Bataaru 

An examination of the gases liberated from certain of the 
sulphurous waters of the Pyrenees reveals, m the hands of M 
€h Bouchard, the interesting fact that the formerly assumed 
nitrogen (from which the Spanish physicians have named these 
waters axeadts) consist* in part of free argon and helium The 
collected gas was in each case, after treatment with potash and 
phosphoric anhydride, introduced into a PlUcker tube containing 
magnesium wire Under the action of the silent discharge the 
nitrogen rapidly disappeared by combination with magnesium, 
leaving a residue exhibiting the characteristic rays of both argon 
and helium for the gas derived from the waters of la Rail fere, 
helium from the springs of Bots, and helium together with probably 
an unknown gas from the waters of lowest temperature at Bol* 

The use of magnesium wire and the silent discharge 
u due to MM L Troost and L Ouvrard, who show 
that the magnesium vapour produced very rapidly combines 
with nitrogen under the conditions obtaining in the tubes 
Further, the continued action of a powerful ulent discharge, for 
some hours after the spectroscopic evidence proves the absence 
of nitrogen, results in a gradual diminution in intensity of the 
helium and argon rays Finally i complete vacuum is pro 
duced, hence it appears that magnesium combines with arg m 
and helium under these circumstances Plat mum appears to 
behave like magnesium towards argon in Pltlckcr tubes with the 
silent discliargi 

The additions to the Zoological Society's Gardens during 
the past week include a Bonnet Monkey (Mam us sinuus, 9 ) I 
from India, presented by Mr* Ball, an Lmu (Dromaus now 
Mlandt r) from Australia, presented by Mr C W Williams, 
a Haven (Conut corax), British, presented by Mr W Wecker , 
a Koyal Python (Python re^tnis) from Dahomey, West Africa, 
presented by Mt C II Hailey Moseley , a Common Uiame 
Icon ( Chamtleon vulgarn) from North Africa, presented by Mr 

C Sampson a-Snake (Phrynonax eutrvfts), a-Snake 

(Phrynonax fasnaius) from Trinidad presented by Mr R R 
Mole, a White Uiled Sea Fsgle (Hahcttut albuiUa) from 
Scotland two Diamond Snakes (Wortlta sfnhtcs) from 
Australia, depouted, eight Amherst Pheasants (ThaumaUa 
amhtrstsr), mx Ring necked Pheasants (Phaiuutui torquatus), 
two Japanese Pheasants (Phastauus vtrutolor), a Temminck s 
Tragopan (Ccnornts temmm hi) bred in the Gardens 


OUR ASTRONOMICAL COLUMN 
The Proper Motion of ihf St n —In the September 
number of the RulUttn Astronemijut M Tisserand gives an 
interesting account of a method of determining the proper motion 
of the sun from stellar proper motions Denoting by m and m 
the values of the annual proper motion: of the stars, c the space 
described by the son in one year, this space being measured with 
* he «ra e «n*t as the distance (,) of the sun, and A and D the 
Right Ascension and Declination of theapex of the sun s way, the 


m coa I a * coa Dan (a - A) 

~-j * ~ { - sw D + cos D tan 9 cos (a - A) 

In the second equation the second term changes its sign with 
tan I, * changes its value from star to star Assuming that the 
mean of the values of this term will be small or sera, and that 
3 represents the arithmetical mean, we have— 

_ . 

Now, bemuse uDIi positive, the mean values of the left 
hand aide of the equation ought to be negative If there were 
no proper motarn to the asm, they should be cero 
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those stars have been employed the decimations of which are 
comprised between - 30* and + 30*, and the proper motion* 
less than o' 64 

The mean, value* for the sum above wen then tabulated for 
every hour or Right Ascension These were found to be all 
| negative, as they ought to be, and they did not differ very 
much from one another For 585 stars the mean value was 
-o hi 

M Tisserand further investigated the values obtained from 
another catalogue of 2641 stellar proper motions, by M Bosaert, 
in exactly the same way Here the mean values were still found 
all to be negative, and not very different from one another 
From 1537 proper motions the value obtained was -o' 131 

By taking only the proper motions of stars comprised be 
tween declinations ±ij‘, the value obtained does not differ 
materially from that given above In the interval then of a cen 
tury, for each hour of right ascension the declination* of all the 
•tar* have diminished (in the mean) by quantities comprised 
between 10 and 20 and he say*, “ il nous serable que cel* 
donne une preuve matinelle frapponte du mouvement du 
holed 

The Rotation ot \ fmis —A difficult problem in observe 
Uonal astronomy is the determination of the penod of the rota 
tion of Venus M Schiaparelli, whose powers of observations 
have been often put to the test, still thinks that the planet 
accomplishes one rotation in thi. same time that it takes to travel 
round the sun, or in other w< ids, the same hemisphere is always 
turned towards the sun M Leo Brunner, however, who has 
made during three months % great number of drawings which 
appear to corroborate his statement, seems to be of quite a dif 
ferent opinion for he says * J si le plaisir de vous annoncec 
que je viens de ddcouvm U vraie pdnode de rotation de Venus, 
qui ne difftre que de quclques minutes de celle de notre terre 
Cette decouverte est hors doute car j at pu voir arnver et passer 
des laches plusicurs jours avee la plus grande distinction Nul 
doute A eet egard ’ It must not be forgotten however that the 
observation of Venus is one attended by great difficulty Even 
Brunner s drawings and those of Schiaparelli made of the planet at 
the same time are very different There seems to be no doubt 
that the observations are all verging on the limit of visibility 
and that the 224 days or the 24 hour penod are just as probable 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridck —The following appointments have been recently 
made by the governing b xlie* of the undermentioned colleges — 
At St Johns Mr Km Adie * Lecturer in Natural Science, at 
Magdalene, Mr G T Manley, I ecturer in Mathematics, at 
Trinity, Mr G T Walker, Lecturer in Mathematic* and 
Messrs W C D Whetham and J W Capstick Lecturer* in 
Natural Science, at Lmmanuel, Mr A Lichol* Lecturer In 
Natural Science, at Sidney Sussex, Mr R H D MayafI, 
Lecturer in Mathematics at Selwyn, Mr L A Borradaile, 
Lecturer in Natural Science 


Accordim, t oS unco Prof Bonnet, Professor of Anatomy 
in the University of Giessen has received a call to Greifrwald , 
and Dr M Miyoshi his been appointed Professor of Botsny in 
the University of Tokyo 


Mr Chas Berry, h >rttcultural lecturer to the East Suffolk 
County Conned Technics! Instruction Committee, has been 
appointed Instructor in Horticulture by the Devonshire County 
Council, and will enter upon hu dutte* at the end of September 
The prospectus of Day and Evening Classes at the Battersea 
Polytechnic Institute for the session 1895-6, has reached u 
ana contains lull infon—*■— —-- - * 


held at this well appointed institution Several new classes are 
to be formed, ana special provision is made for the needs of 
students who are desirous of entering for the examination of 
Londoa University, from the mstneufeboa to the final B Sc 
The fourth annual report (1894^5) of the Department of Agn 
culture, Yorkshire College, Leeds, has been published, and show* 
cfowly ths# s great deal of usefol work feu been earned on 
during the past twelve months and has, on the whole, met with 
very rn t ma ctcsy success. With one exception (that of the 
dasees for elementary teachers) each branch has exhibited 
much growth The fee tare* given to formers and others were 



488 


NATURE 


[September 12, 1895 


well attended and the work of the lecturer* wa* much aansted 
by the traveling librane* lent out by the Victoria Uni verity m 
connection with the vanou* course* A new departure wa* 
made by the institution of short lectures on poultry keeping At 
the close of the seeuon examinations were held at which 188 
candidates from 26 centres presented themselves and of this 
number 14$ passed J8 attaining distinction The prospectus 
of the Course* in Agriculture Session 1895 6 is now ready and 
may be had on application to the Registrar 

The Agricultural Department of the University College of 
North Wales Bangor, tetfust issued its proapectua for the 
approaching aestton in which all inhumation respecting cissies 
Ac , is given Arrangements have been made by which farms 
in the neighbourhood of the college may be made use of by the 
professors and their students for practical instruction The 
prospectus can be obtained from the Secretary 

The Ttcknuti WtrU says ' One of the most interesting 
experiments undertaken by the Durham College of Science is 
the provision of a senes of agricultural stations of which there 
are now about sixty in Northumberland, Cumberland and 
Durham At these stations practical instruction 11 given by 
means of experiment and demonstration in the science of agn 
culture Manures are supplied to the stations from the college 
where they are analysed and blended at may be required for the 
particular expenment and the resultant crops are afterwards 
tested under the direction of the Professor of Agriculture These 
expenmenU give valuable opportunities to students to observe 
the varying results obtained under the different conditions ot 
•oil and climate in the various districts of the North and alio 
provide useful data for agriculturists therein 

A new technical school was opened at Runcorn on August 
31 by Sir John T Brunner MP The school was erected at a 
cost of £4200 and contains eleven class r aims and a lecture 
hall 

In view if the forthcoming opening i f the Medical Schools 
the current issues of our cc ntemporanes the Larntt and BrUuk 
Mutual fournot are devoted almost exclusively to particulars 
likely to be of service to medical students 1 he C/umual News 
for September 6 is likewise a student s number and contains 
much informat 1 n respecting the various schools of chemistry 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences September a — M bizeau in the 
chair —The work of 1895 at Mi nt Blanc Observatory by M 

U ansaen Determinations of the intensity of gravity We 

> made with very delicate instruments at Grands Mulcts 
(3050 m ) and at Chamoumx by M Bigourdan It is hoped to 
carry out a similar determination on the summit of Mont Blanc 
next year AU the parts if the 33 cm parallactic telescope 
hast been conveyed to the site at the head of the glacier where 
it is to be erected —On the presence of argon and of helium in 
certain mineral waters by M Ch Bouchard (See Notes 
p 487) —On the combination c f magnesium with argon and 
with helium by MM L Trcost and i Ouvrard (See Notes 
p 487) —On a continuous group of transformations with 
twenty eight parameters which occurs in the theory of deforms 
turn of surfaces, by M Paul Staeckel —Researches on the 
combinations of mercuric cyanide with bromides, by M Raoul 
Varet Thermochemical data are given for a number of 
compounds of the general type 2HgCy,.MBr, xH ,0 It is 
shown that in solution these substances yield but a slight 
isopurpurate reaction, and slightly redden htrous With heat the 
effect is increased The substances possess a similar constitution 
to the chlorocyanides the cyanogen remaining mostly in 
combination with the mercury Rather a greater proportion of 
the cyanogen passe* over to the second metal than in the case 
of the cnlomcyaiudei A slight evolution of heat occurs 
in the change a result contrary to what would be 
expected from the character of the wdo compounds.— 
On the formation of hyd rogen seletnde, by M H Pflabon 
Liquid selenium absorbs hydrogen setaude Carrying out 
experiments on the formation of hydrogen selemde in relation to 
temperature with the smallest exoraa of selenium in order to 
avoid this source of error it 1* found that the formula of Gibbs 
and Duhem, 

log A - + N leg T + S, 
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slants) The ratio f ° 


accurately represents the experimental results (A and A represent 
the partial pressures of H and SeH„ T » the aha. temp of 
expenment, log means Napierian log, M, N, and S are con 
-A— has a maximum value at a 
♦t+A 

temperature f « * - 273 With values of the constants cal 
culated from the ex penmen tal results t = 575*, the ex pen mental 
maximum agrees with this result The molecular heat of 
formation calculated by Duhem s formula with the found values 
for the above constants is 17380 Cal, Fabre found - 18000 
Cab The difference is not great, and may be readily accounted 
for when it is remembered that (1) in this formula hydrogen 
and hydrogen selemde have been assumed to be perfect gases, (2) 
the formula has been applied beyond the limits of temperature 
of the experiment* from which M and N are determined — 
Action of carbonic acid water and alkalis Ml cyanunc and and 
its dissolved si dium and potassium mils by M Paul Lemoult 
A heat of neutralisation paper m which the decomposition of 


cyanunc 

shown to agree with 

+ 3 H.O + A <1 3CO, due --_ 

The echpsosci pe an apparatus for viewing the chromosphere 
and solar protuberances, by M Ch V Anger —M Cn V 
Fenger tends another note relative to the possibility of predicting 
great seismic and atmospheric disturbances dunng the passage 
of penodte swarms of shooting stars when great activity of the 
volar surface is observed at the same time 


BOOKS, PAMPHLET, and SERIALS RECEIVED 

Books -The Hcnch'l. nod Mod«n Aunmr A M Uslfci (Camdl) 
—The Growth of ih« Brain Prof H H Donaldson (Scott)—P*a*ant 
. .... ,(j, (Macmillan).—1Cabatura das 


Twramc* « Mouvnucnt dm Tsrrm G Danfc* (Pans Gauthier-, 

Quonutat vc t hen cal Analyst* Clowe* and Coleman wd edltn 
(Church II) -N les 0 the Nebular Theory n relation to Stellar, Sola 
Planetary Comet y and Geological Phenomena W t Stanley (1 
P 111) _ On the Structure ofGrcekJnbal Society H E Seebohm (Me 


haaiALS See ce Program September (Soentiftc PromX—Proceedings 
of the Phyical Soc ety of London Septenber (Taylor and franca) — 
Hunmel und brde September (Berlin)—Journal of the A.iauc Society of 
”-• «-• Peru No • (Calcutta) —Journal of the Franklin ln*ti 


Chester I iterary and Ph hnophicnl boctety Fourth Senes Vol 9 No* 345 
(Manch evict) A wean J nmol of Science September (Now Haven) 
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THE BRITISH ASSOCIATION 

Wednesday 

T HE British Association meeting at Ipswich has now 
practically come to an end The stream of 
strangers which set towards the town a week ago shows 
signs of retiring and, m the course of a day or two the 
ancient and interesting county town of Suffolk will have 
returned to its normal condition The meeting has been 
a very pleasant one for all and the delightful weather of 
the past week has naturally attricted a large attendance 
at each of the many enjoyable excursions to places of 
interest in the surrounding country 1 he Association has 
often met in places far richer in educational and scientific 
institutions than Ipswich but it has rarely met in t 
centre within easy reach of picturesque scenery offering 
more facilities for geologic il observation, or possessing a 
greater abundance of objects of interest to students of 
antiquities This combined with the feet that papers of 
extreme value have been communicated to each of the 
Sections will make the meeting memoiable to U 1 who 
have attended it As we shall follow our usual custom of 
giving reports of the work done in the Sections 
unnecessary here to do more than refer to one or two of 
the papers and discussions which have excited genei il 
interest 

The subject of scientific rcseaich was brought up in 
Se« tion \ by Sir Douglas C ilton s description of the 
Reichanstall C harlottcnburg After giving a full iccount 
of the construction endowment ind management of that 
institution which has for its objc t the development of 
pure scientific rese irch ind the promotion of new applica 
tions of science for industml purposes, it was pointed 
out that in this country there is no Government depart 
ment which approximates to it Recognising our de 
ficiency in this respect the suggestion was made that a 
committee of inquiry take the matter up with the idea of 
formulating some definite proposal for the establishment 
of a ccntial institution where standardising and reseal ch 
could be earned on without interruption If the ideas 
with reference to such an institution should take tangible 
shape aswc sincerely hope they wall the Ipswich meeting 
will be remarkable m the annals of the Association as one 
from which a new departure in national enterprise began 
1 he joint meeting of Sections A and B, on Fnday was 
marked by two important communications on argon and 
helium By methods which command the admuation of 
every one who can appreciate scientific inquiry, Loid 
Rayleigh showed how he had measured the refraction and 
viscosity of the two new gases The refractive index of 
argon turns out to be 0961, while that of helium appears 
to be as low as o 146 both being compared with (fry air 
With the viscosity of dry air as the standard of comparison, 
those of argon and helium were respectively 1 21 and 
096 Another feteresting matter referred to by Lord 
Rayleigh m the Course of his communication was the 
nature of the gas from the mineral spring at Bath Some 
months ago, before the discovery of terrestrial helium, 
Lord Rayleigh and Prof Ramsay examined samples 
of that gas for argon, but without finding the new 
* The results were such, however, that an 
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examination of the gas for helium was lately undertaken 
and Lord Rayleigh was able to say that he had proved 
spectroscopically that helium really exists in the Bath 
gas The question as to the nature of helium itself was 
elucidated by Prof Runge in his contribution to the dis 
cussion of “ the evidence to be gathered as to the simple 
or compound character of a gas from the constitution of 
its spectrum It may be remembered that a short time 
ago, Prof Runge contributed to these columns an article 
on the analysis of spectra by investigation of the periodic 
distribution of wave lengths He took the spectrum of 
lithium as a typical example of a spectrum which could 
be resolved into two spectra, the lines in each of which 
were connected by a simple formula 1 iking his own 
observations of the spectrum of helium Prof Runge 
showed that helium is not an element but consists of two, 
and not more than two elements The conclusion is 
arrived at because the helium spectrum can be resolved 
into two sets of lines etch apparently distinct from the 
other 

Of ill the Sections those of Geography and Anthro 
pology have attracted the largest attendance owing 
doubtless to the fut that the subjects dealt with could be 
eistly followed and aie of general interest But besides 
the more or less popular papers of a insurrectionary 
character, 1 large numocr of distinctly new subjects have 
been brought up and discussed The difficulty has been 
to find time for the long lists published in each days 
Journ il and this difficulty is increased by the apparent 
mibihty of some of the readers of papers to express 
their conclusions in concise language On account of 
the lack of this quality the time for disc ussions has m 
several cases been very limited, and thus the first aim of 
a meeting of scientific men has been defeated 

At a meeting of the ( eneral Council the question of 
Antirctic exploration » is brought foiward by the Royal 
Geographical Society with a view to ro operation and to 
the undertaking beug unanimously advocited by the 
scientific societies of ( teat Britain and Ireland the 
Council expressed their sympathy with and appioval of, 
the effort which was being made to organise an expedition 
for the exploration of the Antarctic Sea but did not con 
sider thit any fuithei iction could usefully be taken by 
them at present 

As to the official iffairs of the Association Prof 
Schafer has been elected General Secretary in the place 
of Sir Douglas Galton the present President Sir W H. 
Howcr has been elected to represent the Assocution at 
the International Congress of Zoology at Leyden 

The retiring members of the Council were Prof Lan 
kester Prof I ivcmg Mr Prcece I rof Remold and 
Prof J J Thomson and the new members elected to 
serve on the Council were Prof Vernon Harcourt Prof 
Poulton Prof W N 'shaw, Mr Thiselton Iiytr and 
Prof J M Thomson 

Ihc (.eneral Committee resolved on Mond ly that S11 
Joseph Lister be appointed President elec t for the meet 
ing at I iverpool next year Prof Herdman Mr I C 
Thompson, and Mr W E Wdlink were appointed local 
secretaries for that meeting and Mr R Bushell local 
treasurer The Vice Presidents elect nominated for the 
meeting were the Lord Mayor of Liveipool (1896), the 
Earl of Sefton, the I ord Lieutenant of the County of 
Lancaster, the Rail of Derby, SirW B Forwood, Sir 
H E Roscoe, Mr W Rathbone, and Mr W Crookes 
An invitation to hold the meeting in 1897 in Toronto 
supported by cordial letters from British Columbia from 
the University of Ioronto, and Colleges of Manitoba was 
accepted 

The following is a synopsis of the grants of money 
appropriated to scientific purposes by the General Com 
roittee this morning The names of the members entitled 
to call on the General Treasurer for the respective grants 
are prefixed — 
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Mat hi malu s and Physus 

•Prof C»n.y hotter — hlectncal btandardv (and un 
expended balance in hand) ; 

•Mr G I Symont—Photograph? of Meteorolo 
gical Phenomena 

•Lord Raylugh—Mathematical Table* (unexpended 
balance) 

•Mr (1 I Symons—Seismologies! Observations 
]>r T Atkinson—Abstracts of Phywcal Paper? i 
•Rev K Harley—Calculation of Certain Integral? 

(renewed) , 

•Prof S P Thompson—Uniformity of Sue of 
Pages of Transactions, kc (renewed) 

•Sir G G Stokes—SoUr Radiation 
Chunts try 

•Sir II t Roscoc—Wave length Table* of the 
Spectra of the Elements 

*1 Jr T 1 Thorpe—Action of I ight up n Dyed 
Colour? 

•Prof J F Reynolds—Hectrolytie (Juantilatn e 
Analysis (renewed) 

Prof K Warrington The Carliohydrates >f 
Barley Straw 

1 rof R Mehlola Re|xirt of the Discussion on 
the Relation of Agriculture to Science 

Gtology 

•Prof I Hull Lrrattr Blocks 
*1 r jf 1 Wiltshire Pileo/oic Phyltopoda 
*Mr J Horne—Shell bearing Deposit*at Clara Ac 
*I)i K II Traquair- 1 uryirtends of the Pentland 
Hills 

*rrof T (i Bonncy Investigation of a Coral 
Reef by Boring and Sounding (renewed) 

•l’rof A H Oreen I viminatlon of the locality 
where the C'etiosaurus in the Oxford Museum 
was found (£20 renew id) 

Sir lobn 1 vans—PalceoMhic Deposits at 1 loxur 
Sir W H hlower— hauua of Singapore Gives 
T 1 Jauueson— Ace and Relation of Rocks near 
Moreseat, Aberdeen 

/oology 

*l)r P I Sclater Tabic at the Zoological 
Station Naples 

•Mr G C Bourne Table ( 

Laboratory, Plymouth (/<; renewed) 

•Prof W A Herdman—Zoology, Botany, md 
Geology of the Irish Sta (partly renewed) 

*I)r P I Sclater -7oology of the Sandwich Island* 
Dr P L Sclater—African Lake 1 auna 
Irrf W A Herdman—Oysters under normal and 
abnormal environment 

Gtogtaphy 

•Mr 1 G Raven*tem—Climatology of Tropical 
Africa 

Muhamial Stance 

•Prof A B W Kennedy -Calibration and com 
panson of measuring instruments (/as renewed) 
Mr W H Preece—Introduction of the B \ 
Small Screw Gauge 

tntkropohgy 

•Prof V B Tylor—North Western 
Canada (,£76 1 Jr renewed) 

**'“ R Munro—Lake \ illage 
J renewed) 

*' van*—Exploration of a Kitchen nndden at 
tins* (unexp en ded balance) 

•Mr E W Bra brook—I thnographical Survey 
(£ao renewed) 

•Sir Douglas Gallon—Mental and Physical Con 
dition of Children 

Physiology 

•Prof J G MeKendnck -Physiological Applica 
tion* of the Phonograph < 

Corrtsponding Stxuhts 
•Prof R Meldola—lor preparing Report 


PRrSIDLNTS’ ADDRFSSES (tontimttd) 
SECTION C 

l KOIOGY 

Underground in Suffolk and its Borders 

Opkmm 'Ujurfss by W Whitakhi, B V , I KS.hGS 
o 1 When the British Association revisits a town it is not unusual 
o | for the Sectional Presidents to refer to the addresses of thetr 
> local predecessors, and to allude to the advance of their science 
o I since the former meeting I have at all events tried to follow 
this course with the sad result of having to chronicle a falling 
o hack rather than an advance in our methods of procedure, for 
o at the meeting of 1851 all the Sectional Presidents had the 
wisdom not to give an address, and of all the inventiona of later 
years I look upon the presidential address as perhaps the worst 
Had I the courage of my opinion I should not now trouble 
0 you , but an official life of over thirty eight ye irs has led me to 
do what I am told to do, and to suppress my own ideas of what 
0 is right After all it is the fault of the Sertions themselves that 
they should sufftr the evil of addresses They could disestablish 
0 the mstituti >n without difhculty 

' On these ictasions it is not usual to allude t > the personal 
0 losses our science his had in the past year hut there are times 
when the lark of 1 familiar presence can li trdly la. )»ssed over 
0 and since we last met we nave lost one of our most constant 
friends, who had served us long and well and ha I been our 
o | Secretary for a fir longer time thin any other holder of that 
o office When we were at Oxford last summer n ne of us could 
o have thought that it w is our last meeting with Willi tin 1 opley 

o I do not now mean to say anything on the origin or on iVil clas 
1 sifiration of the various divisions of the Crag and of the Drift th it 
O occur so plentifully iround us and form the stiple inkiest of 1 ast 
< Angh tn ce logv These subjtcls, whn h are the more interest 
ing from being controversial I leave to my brother hammerers, 
o and with >ut claiming the credit of magnanimity in so duing, 
O having sill whit 1 had to say on them in sundry Geological 
O Survey Memoirs lhe object of this address is to tarry you 
he low the surf ice inti to p int out how murh our knowledge of 
3 O the geology of tie county in whuh we meet has lx.cn advineed 
by workers in an ither field, by engineers and others in their 
search tor witer As far as possible allusion will lit made only 
B 0 to work in Sufi >lk , hut we must occasionally invade the neigh 
bounng count ils 

c o 1 lb 1 ? kind of evidence has chiefly accumulated since the meet 
I mg of lhe Assot uition at Ipswich, in 1851, for of the 476 Suffolk 
0 O | wells of whuh an account, with some geologic information, has 
o o been published only aixly eight were noticed lie fore that year, 
0 o | all but two of these being in a single paper lhe notes < n all 
these well* are now tp be found in twelve Geological Survey 
o o 1 Memoirs that refer to the county Number alone, however, is 
not the only point and many of the later records are marked by 
a precision and t detail rarely approached in the older ones It 
„ „ ] should be slued thlt in the above and in the following numbers 
stmt accuracv is not professed, nor 1* it material A slight error 
in the number of the wells, one way or the other, would make 
practically no difference to the general conclusions 
Now let us see how these records affect our knowledge of the 
various geologic formations, beginning with the newest and 


Tribes of 


„'/LS 

Hutin 


NO I 35 I, VOL 52 J 


Tho Duft 
1 matter of convenience for the 
le everything ' ■ — - - 


:e for the present 
Chillesford Clay 


Under this head, as a 

purpose, we will include . „ . , 

There is no need for refinement of classification, and the thus 
beds that come in between that Clay and the Drift in some parts 
do not affect the evidence we have to deal with 
At a matter of fact it is only Hum wells that we can toll A* 
thickness of the Drift over most of the great plateau that this 
formation chiefly forms, open sections through a great thvknaas 
of Drift, to its base, are rare, except on the coast 
There is often tome ddhbt tn classifying the beds, the division 
between Dnft and Crag being sometime* hard to make u 
sections of wells and bonng*; but from an examination of the 
records of these Suffolk sections that pass through any part of 
the Dnft Senes (at defined above) we find that no less than 173 
show a thickness of 50 feet and upward, whilst of theta 34 prove 
no lets than 100 feet of Dnft, many reaching to much more. Of 
the two that are said to show a th ickness of over aoo feet and 
the one other nud to be more than 300 feet deep tn Dnft, we 
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can hardly feel certain , but Mich amount* have been recorded 
with certainty a* occurring in the neighbouring county of Fsscx 

These gnat thicknesses (chiefly consisting of Boulder Clay) 
show the importance of the Dnft, and the unposaibility of map 
ping the formations beneath with any approach to accuracy, on 
the supposition that the Drift is stripped off, as is the case in the 
ordinary geologic map The records also show tha varying 
thickness of the Drift, and how diflu ult it often is therefore to 
estimate the thickness at a given spot Sometime* the sections 
seem to point to the existence of channels filled with Drift, such 
as are found also in fssex and in Norfolk , and it may be noted 
that in the northern inland part of the former county, one of 
these channels has been traced though of course not continu 
ously, for some eleven miles along the valley of the Cam, -uid 
at one place to the depth of 340 feet ( r nearly 140 liclow sea 
e\el), the bottom of the Drift moreover not having been reached 
even then A channel of this sort stems to occur close to us, in 
the midst of the town of Ipswich, where, by St Peter s, one 
boring has pierced 70 fe«t of Dnft, and mother lay, in ground 
but little above the sea level 

As the Dnft sands and gravels that in many plates occur 
liclow the Boulder C lay, often yitld a fair amount of water, the 
proof of their occurrence and in the thickness of the overlying 
clay is of some piactical good 

The Ctaf 

On this geologic division we have t less amount of lnforma 
lion as would lie exptc ted from the feet that it la not neatly e 1 
widespread as the Dnft and this inf rination is confined to ihe 
Upper or Red, Crag, the Dower < r Coralline, Crag occurring 
only over 1 very small area and no evidence of its underground 
extension being given by wells 

What we learn of the Ked Crig however is of interest 
several wells luiving proved that it is far thicker underground 
than would have been suppose l from what is seen where Us base 
crops out One characteristic indeed of this sandy deposit, in 
Ihe many parts whert it ran be seen from top to bottom, is its 
thinness, as m such places it rarely reaches a thickness of 40 
feet But on the other hand wells at Uoxm seem to prove 
more than 60 fLet of Crag whilst at Saamundham the forma 
tion is too feel thick, and at Leiston and Southwold over 140 
further north, just within the bordrr of Suffolk, there is, at 
Beetles, a thickness of 80 tect of sold or, with the overlying 
Chillesford Clay a total of 95 Our underground information 
has then, trebled the known thickness of the Upper Crag of 
Suffolk 

It has also shown that at some depth underground the colour 
name is a misnomer, the shelly sands lieing Tight coloured and 
not red Thu is the cast too with sunt other deposits, whith 
owe their reddish brown colour it the surface to peroxide of iron 
Presumably the iron salt is in a lower state of oxidation until it 
comes within reach of surface actions Thu seems to point to the 
nxk of taking colour as the mark of a geologic formation 

Eocene Toltarui 

Below the Crag there u a great gap in the geologic senes, 
and we come to some of the lower of the Tertiary formations, 
about which little had been published, as regards Suffolk, before 
the work of the Geological Survey in the county It seems as 
tf the special interest in the more local Crag had led observer* to 
neglect these bed*, which had been amply noticed in other 
part* 

We have record* of more than forty well* m Suffolk that are 
partly in theae deposits, and of these thirty six reach down to 
the Chalk, twenty givmg good section* from the London Clay to 
the Chalk The thickness of the Lower London Ternaries 
(between those formations) thus proved vanes ftom 30 to 79$ 
feet, the higher figure being much greater than any thing shown at 
the outcrop The greatest recorded thickness is at Leuton, 
where, moreover, the top a6 feet of the 79I may belong to the 
uppermost and most local of the three division* of the senes, 
the Oldhsven Beds, of very rare occurrence m the county The 
next greatest thickness is at Southwold, where the whole has 
been massed as Reading Beds (the persistent division), though 
here and elsewhere it u possible that the underlying Thanet 
Bed* are thinly re pr e s e n t ed . It u noteworthy that at both theae 
places, when the Lower London Tertiane* are thick, they are 
also at a gnat depth, beginning at 3514 and aiS feet res pec 
tirely, which looks ae if, like the Crag, they thickened m toeir 
underground coarae away from the outcrop, 
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The important evidence given hy these wells, however, u not 
as regards thickness , it 1* to show the underground extent of 
the older Tertiary beds, beneath the great sheet of Crag and 
Dnft that prevents them from coming to the surface north east 
ward from the neighbourhood of Wood bridge It u clear that 
over this large trait we can know nothing of the beds beneath 
the Crag otherwise than from wells and borings, and, until 
these were made, our older geologic maps cut off the older 
Tertiary beds far south of the parts to which we now know that 
they reach, though hidden from our sight No one, for instance, 
would hive imagined mtny years ago that at Southwold the 
Chslk would not be touched till a boring had retched the depth 
ot 323 feet, or some 280 liclow tea level, nor that it I etston 
those figures would have been about 297 and 240 

It is from calculations based on the levels of the junction of 
the Chalk and the Tertnry beds in many wells thut the line 
tngravod on the Geological Survey map as the probible boundary 
of the latter beds undlr the Crag and Dnft hit, been drawn 
from what has gone lie fore however, u»to the great irrigulanly 
in the thickness of the Dnft, it is clear that this line must be 
taken only -is aptir iximste, and open to correction is further 
evidence is gt t 1llx.1t the junction 1 f the Chalk and thL lertmry 
beds is feund to be here as elsewhere, furly tun, dong an 
inclined plane that sinks t iwards tht coast 

lntaeou\ JitJi 

1 hough tht Chill is reached hy very many wells, yet we get 
less information about it by reason of its great thickness More 
over the greit amount of 1 vtrlying beds in many eases is a liar 
11 deep exploration 

Of lur Suffolk wills there are forty whuh go through too feel 
or more of Chalk t )f these twenty go through 200 feet or more, 
half of these to joo or in te and again half of the ten to 400 or 
more, a very exact piece ol geometric progression, ir more 
stnetiy, rvtrogressi n Vllhough two well* puss tht ugh the 
great thickness f mire than 800 feet of Chalk yet neither of 
them gives us the full thickness of the formation forthi 816 
feet at I andguard hurt do not reach to the bow, whilst the 841 
(or 817) leet at Limbs, near Stowmarket, do not begin it the 
top 

As in no ense yet monied has the Chalk heen pierced from 
top to I>ottom in Suft ilk (a defci t that will lie supplied during 
this meeting by the description of the Stutton boring), that is t > 
say, no boring has gone from the overlying older Tertiary beds 
to the underlying Gault we must now, therefore cross the 
border of the 1 ounty 11 get full information as to the thickness 
of the Chalk and we hive not far to go, for the well known 
Harwich boring passes through the whole of the Chalk, proving 
a thickness if 890 feet It is almost certain, indeed, that this 
should be given as a few feet more, for the 22 feet ntxt licneath, 
which have been described as Gault mixed with Greensand, is 
probably in part the green clayey glauconitic Lise of the Chalk 
Marl We may fairly add to this number 5 feet (is also in the 
case of the Combs boring), and may say that, in round numliers, 
the Chalk reaches a thickness of about 900 feet in the south 
eastern jiart of Suffolk Toward the nirthern bonier of the 
county it is probably more, as the deep boring at Norwich passes 
through nearly 1160 feel of Chalk, and that without beginning 
at the top of the fornntun 

Of our recorded Suffolk wells only three reach thehise Of the 
Chalk, at Mddtnhall, Lulfonl and Combs, eonscouentlv we 
have little knowledge ol the division* of the Chalk rhesc 
divisions, indeed, are of comparatively late invention, having 
been evolved since the pulilieauon of many of the deep sections 
that have been referred to 

If the Upper Chalk at Harwich goes as far down as the flints, 
then we must allow it to be 690 feet thick, leaving little more 
than 200 for the Middle and Lower Chalk together At Land 
guard Fort, from the same point of view, th Upper Chalk 
would osrtamJy be 500 feet thick, and one cannot > how much 
more 

At Combs, on the other hand, flints have been recorded as 
present only in the top 27 feet of the Chalk, but whilst thi. 
may hfvebeen owing in part to the boring having passed be 
tween fairly scattered nodules, and in part, perhaps, to msufli 
cteat care in observation, at Harwich it it possible that some 
Ant* may have been earned down w the process of boring 

What avtdence we have tends to show, however, that the 
Upper Ch4k forms a good deal more than half, and perhaps 
about two thuds, of the formation, the Middle and Lower Chslk 
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being mther thin Thu agrees with what is found in other parts 
when the Chalk is thick, extra thickness being chiefly due to the 
highest division The glauconitic marly bed at the lxse seems 
to lie well developed slid to be underlain by the Gault clay, so 
that we have no good evidence of the occurrence of Upper 
Greensand This division may be thinly represented at Mdden 
hall, hut it is difficult to classify some of the beds passed through 
in the old boring then 

As far as the Gault u> concerned, little, of course, is known , 
but thst little points to this formation being unusually thin, pre 
sumsbly only 73 feet from top to bottom at Culford, and prohably 
not more than between 50 and 60 at and near Harwich In the 
north western part of the neighbouring county of Norfolk it is 
will known to be still less, the clay thinning out northward 
along the outcrop until si last there 1* nothing )ml a few feet of 
Red Chalk lietween the esrstone of the Lower Greensand end 
the Chalk The Gault being of much greater thickness around 
snd under other parts of the I ondon Basin, this thinning in 
Norfolk and Suffolk is noteworthy The absence of the more 
inconstant Upper Greensand is to be expected in must places, 
ind calls for no remark it mij however, lx noted that geo 
legists ire coming to the conclusion that these two divisions are 
really parts of one formation, and one result of this geologic 
witilling is for the inconstancy if one jiartner to be greatly com 
pinsatid by the constancy of the other 

rhe /out 1 Gnmvtna his been found in one dtep boring 
only, at Culford in the western part of the count), where it is 
represented by 324 feet if somewhat exceptional beds Ihis 
slight thickness pri lures us for underground thinning and in the 
far 11st of the count) Iht f irmation is presumably absent there 
living no trace of it at Harwich or at Stutton 

With the Gretaieous lieds we juss from the regular orderly 
succession of geological formations indeed, it m w be said that 
when we reach the fuse of the Gault we piss out of the region of 
fu-ts into the realm of speculation 


We have tome, thtu 11 perhaps the most interesting problem 
in thi geology of the 1 asttn Counties, to the consideration < f 
the ouestion, What locks underlie the Crttaceous beds at great 
depths? In dialing with this I mast ask your patience for Ire 
quint excursions outside our special district, ind sometimes 
indeed fir iway from it 

Beyond the outcrop if the lower beds of the Cretied us Senes 
in Gimbrulgishirt and V rfolk, we hnd of course a piwerful 
development of the greit Jurassic Senes, but the only tw 1 
recorded deep bonngs in ind near Suffolk that hive pierced 
through the Cretaceous Inst at Culford on the north west ind 1' 
Harwich in the south east sh iw not a trace of anything Jurassu 
they i»ss suddenly from C ret u e ius into far older rocks And 
here a paper that is to be hiought before you must be anticipate d 
to a slight extent, by adding that the tnel Uiring at Stuttui 
shows just the same thing the Gault resting directly on a much 
older rex k, which cannot lie 1 lassed aa of Secondary age 

There is no need now to discuss the bterature of the old rocks 
underground in south eastern England, tliat has often been 
clone We may take the knowledge of what his lieen shown by 
the various deep bonngs as common property, and may u 
freely, without troubling to slite the source of each piece c 
formation, and I will nit therefore bunlin this address with 
references I had indeed thought of supplementing n former 
account by noticing the 1 iter literature of the subject , lrnt 
decided to spare you from the infliction, and myself from the 
trouble of inflicting though it may be convenient to add, in the 
form of on Appendix, a list of the chief papers on the subject that 
have lieen published amee the question was discussed at length 
in 1889, m an official memoir on the geology of London, and 
to supply some omissions in that work Nor do I projxise to 
make any special criticism of papers on the subject that have 
appeared of late years, this is hardly the occasion for con 
troversy, which may well be put off torn more convenient season 
Some general remarks, however, I shall have to make after put 
ting the facts before you 

There are ten deep bonngs reaching to old rocks in the 
London Basin, of which an ounts have been published We 
find that in four of these (Meux’s, S treat ham, Richmond and 
Dover) Jurasnc beds separate those rocks from the Cretaceous 
beds, 10 that there are six in which these last rest direct on old 
rocks (Ware, Cheshunt, Kentish Town, Crossness, Culford, and 
Harwich). Stutton of course make* a seventh The Jurassic 
rocks occur only tn the southern bonngs, either in London or 
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still further southward, and in one case only (Dover) is there any 
considerable thickness of these in the other three they are 
from 38} to 87J feet thick As far as regards Suffolk and ita 
borders we may therefore disregard them, except in the for west, 
near their outcrop, and we may pass on to consider the older 
rocks that have been found 

So far the occurrence, next beneath the Cretaceous or Jurassu: 
beds, of Silurian, Devonian, and Carboniferous rocks has been 
proved, whilst in tome cases we are still doubtful as to the age 
of the old nicks found In five cases distinctive fossils have 
been found (Ware, Cheahunt, Meuxa, Dover, and Harwich), 
hut in five others they have not (Kentish Town, Crossness, 
Richmond, btreatham, and Culford), and it is in the latter group 
too that the c ha outer of the beds leaves their age m doubt So 
far another must be added to these, as no fossil has yet been 
found in the old rocks at Stutton 

Of the above ten deep bonngs in the London Basin (using 
that ttrm in the widest sense, as int lading the Chalk tract that 
everywhere surrounds the Tertiary lads) we owe nine to endea 
sours to get water from deep seated rocks, and m addition to 
thesi nine we have several other deep borings, which though not 
carnet! thr nigh to the base of the Secondary rocks, yet give us 
much information concerning those beds (at Holkham, Norwich, 
Comlis Winl field I ondon, I oughton, Chatham, and Dover) 
In one iase only, that of Dover, has the work lieen done 
for the purpose of exploration, but now after a few years’ 
interval a second trial has been made at Stutton 
Now Ixith of these bonngs were started for a much more de 
finite object than merely to prove the dipth to older nxke, or the 
thickness of the ( rctaeeuus and lurassic Senes There is one 
jserticular division of those older rocks that has a distinct fas 
cinatu n ft r others than geologists We, happily, are content 
to hnd anything and to increase our knowledge in any direction, 
blit natuially those who are nit geologists, os well as many who 
are like to lind something of immediate practical velue As 
ilrcady shown we nwt much knowledge of the underground 
cxtensi m < f formations to explorations for water , it has now 
lmome the turn of geologists to help those who would like to 
find that much less general though nearly as needful and cer 
tainly m re valuable thing, tool 

The first place to suggest itself to those geologists who hid 
w orketl at this qutslion, as a goexl site for tnal, was the neighbour 
hood of Dntr ind for various good reasons The Inal has 
been mule ind successfully, several hundred feet of Coal 
Measures having 1 een found, without reaching their base, Iwt 
with several be Is if workable coal 
Beyond that neighbourhood, however, geologists ire not in 
such accord in I generally speaking fairly good reasons can 
lie given both fir and igamst the selection of many tracts 
for trill, except in and near I ondon, where no geologists would 
recommend it fr mi the evidence in our hands 

I et us then shortly review the evidence that we have on the 
unilrrground extension of the older rocks in south eastern 
1 nglind, with a view of considering the question of the pos 
sibdity of finding Coal Measures in any of the folds into which 
those rocks have probably, nay almost certainly, been thrown 
I he area within which the bonngs that reach older rocks in 
the I ondon Basin is enclosed is an irregular pentagon, from near 
Dover on the south east, to Riehmondon the west, thence to 
Ware, thence to Culford on the north thence to Harwich, and 
thence southward to Dover, the greatest distance between any 
bonngs being from Dover to Clifford, about eighty six miles It 
is theiefore over a large tract, extending of course beyond the 
bound mes skete hed ebove, that we have good reason to infer 
that older rocks are within reasonable distance of the surface, 
nowhere probably as much as 1600 feet, and mostly a good deal 


We must now consider some evidence outside the tract hitherto 
dealt with Southward of the central and eastern parts of the 
I.ondon Basin we have evidence that the Lower Cretaceous beds 
thicken greatly, from what is seen over theu broad outcrop be 
tween the North and South Downs We know also, from the 
Dover and Chatham bonngs, that the Upper and Middle 
Jurassic beds come in to the south east, whilst the Sub Wealden 
Exploration, near Battle, prove* that thoee divisions thicken 
greatly southward, the latter not having been bottomed at the 
depth of over 1900 feet, at that trial boring 
Westward, however, near Burford in Oxfordshire, and some 
miles northward of the nearest part of the London Beam, Car 
bomferous rocks have been found at the depth of about 1180 
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feet, these being asperated from the thick Jurassic beds (mclud 
mg therein the Luuauc end Rhsrtic) by perhaps aao of Tnas 
Tnev consist of Coel Measures, which were pierced to the depth 
of about 330 feet 

In and near Northampton, north eastward of the last site, and 
still further from the northern edge of the London Basin, the 
like occurs, hot the beds found are older than the Ccal 
Measures, and the Tnas is thin, not reaching indeed to 90 feet 
in thickness, and being absent in one case At one place, too, 
the Carboniferous beds have been pierced through, with a thick 
ness of only 332 feet, when Old Red Sandstone was found, and 
in another place still older ruck seems to have been found next 
beneath the Tnas The depth to the rocks older than the Tnas, 
where they wen. reached, was 677 738, and 79° feet, or re 
sptetively 395, 460 and 316 below sea level Some of these 
figures must be taken as somewhat approximate, though Lhty 
are near enough to the truth for practical purposes 

V boring at Bletchley, to the south reached granitic rocks at 
the depths of 3784 and 401 fett but these rocks seem to be 
inly boulders in a Jurassic clay their occurrence, however, is 
suggestive of the presence of aider rocks at the surface no great 
way off in Middle Jurassic times 

Much further northward, at Scarle south west of Lincoln, 
the older rocks havt been reached at the depth of about 
1500 feet all but 141 of which are Tnas, and they begin with 
the Permian (which crops out some eighteen miles westward) 
the Carboniferous occurring after an ither 400 feet, and having 
lieen pierced to 130 

We have then evidence that over a large part of south eastern 
England, reaching northward and westward of the London 
Basin, though the older rocks are hidden liy a thick mantle of 
furassic Cretaceous and Tertiary beds, yet they seem to be 
rarely at a depth that would be called very great by the coal 
miner They are distinctly within workable depths wherever 
they have been reached 

There is no area of old rocks at the surface in our island 
south of the Forth in which Coal Measures are not a constituent 
f irmation Truly, further north, in the great tract of Central 
md Northern Scotland there are no Carboniferous rocks, but 
we can hardly say that none ever occurred at all events in the 
more southern parts We know, though, that on the west and 
north Jurassic and Tnassic beds rest on formations older than 
the Carboniferous 

It is not however, to this more northern and distant tract 
that we should look for analogy to our underground plain of old 
ricks, rather should we look lo more southern part* to Wales 
and to central and northern Lngland, where Coal Measures are 
if frequent occurrence On the principle of reasoning from the 
known to the unknown, I cannot see why we should expect any 
thing but a like occurrence of Coal Measures, m detached hasuis 
m our vast underground tract of old rocks 

What, then, ta the evident conclusion from what we know and 
from what we may reasonably infer ? Surely that trials should 
lie made to see if such hidden coal basins can be found 
One trial has been made, and it has succeeded the Dover 
boring has proved the presence of coal underground in Eastern 
Kent, along the line between the coal fields of South Wales and 
of Bristol on the west, and those of Northern France and of 
Belgium on the east. 

■fte long gap between the distant outcrops of the Coal 
Measures near Bristol and Calais has been lessened veiy slightly 
by the working of coal under the Tnassic and Jununc beds near 
the former place, but much more by our brethren across the 
narrow aea, the extent of the Coal Measures, beneath the Jurassic 
and Cretaceous beds, having not only been proved by the French 
and the Belgians along their borders, but the coal having been 
largely worked At last, we too have still further decreased the 
p, by the Dover boring, a work that I trust is to be followed 
other work along the same line. 

But u this the only line along which we are to search ? Are 
we to conclude that the only coal fields under our great tract of 
Cretaceous beds (where these arc either at the surface or covered 
by Tertiary beds) arc in Rent, Surrey, and other counties to the 
west ? Have we no coal fields but those of Bristol and of South 
Wales? The bound* of our midland and northern coal fields 
have been extended by exploration beneath the Neva Red Senes, 
arc we to stop here and to ana me that there can be no further 
underground extension of die Coal Measures south eastward ? 
Thu seams hardly a wise course, and u certainly a very unenter 
prising ooe It seems to me rather that the right dung to be 
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done is to try t > find ul the real state of things by means of 
borings 

There are, of course objectors m this as in other matters 
Some may say that it is silly to try in Suffolk, and that Essex 
gives a better chance of success Others, again, may prefer 
Norfolk And yet others m ty argue that then is no chance of 
finding Coal Measures in any of those three counties But I 
must confess my inability t > understand this line of reasoning , 
the fact is that the data we have are few and far between, and 
that we want more It is really of little use to bandy words, 
and I do not now mean to take up the matter in detail We 
cannot get at the truth exeq t by actual work justification by 
faith will not hold in this case still less justification by unfiuth 

Let us hark back a little and call to mind what has happened 
in the past I remember the time when certain geologist* 
disbelieved in the poxwl iht> t the occurrence of Coal Measures 
anywhere in south eastern Fngland, it being argued that the 
formation thinned ut 1 efr re it c mid get so far eastward Then 
this stew was somewhat s ined and it was inferred from certain 
ibserved facts that evi_n if Coal Measures did reach under 
ground into these bemghte 1 ]»rts, they would be without work 
able coal and so practically 1 selcss 

Now for some years nothing occurred to upset the prophets 
of evd, that is to say no fact came to light There were not 
wanting inferences l the t nlrary, but it remained practically a 
matter of opinion fine day however the needful fact came 
and the first boring made specially to test the question (at Dover) 
disproved both the ab ve negative theories by finding Coal 
Measures with workable eoal Let us hope that a like result 
may happen in Fast Angln and that the pessimists may again 
be in the wrong 

We should not however fall into the opposite error that of 
optimum Wt must not expect an immediate success like that 
at Dover Wc are here much further from any known coal 
field Advertisements of vinous wares sometimes tell us that 
‘ one trial will suft ct 1 ul it is not so in this ease Wt should 
not be content until miny bonngs have been marie, and we 
should not be despondent if after sites have been selected to the 
best of our judgment, we begin with a set of bonngs that are 
unsuccessful in finding c al 

At the time of wntmg 1 e inn it say that the Stutton boring is 
a success or 1 failure as fiir as coal is concerned, but I am quite 
ready to accept the latter w ilhout being d scouraged Whatever 
it is you may know during ur meeting it is certainly a success 
m the matter of reaching the old rocks at a depth of less than 
1000 feet We sh-nild remember that every Irnnng is almost 
certain to give us some 1 nowledge that may help m future 
work 

There is a further p ml however to be taken into account 
A boring that may at first seem to be a failure, from striking 
beds older than the Coal Measures, may some day turn out 
otherwise The coal ficl 1 along the lionlers < f France ami 
Belgium is sometimes affected by powerful wd peculiar dts 
turbancts by faults of c imperatively gentle inclination (far 
removed from the usual more or less vertical displacements) 
which have thrown C jaI Measures beneath older beds in large 
tracts This is no mere theory, though advanced u such at 
first by some continental geologists who have had the great 
ntisfaction of seeing their theory adopted by practical men, and 
proved to be true, much c al being worked below the older beds 
that have been pushed alove the Coal Measures by the over 
thrust faults 

Our trial work, of course, does not yet lead us to connder 
such disturbances as those alluded to We have at first to 
auairae a normal succession of formations, and not to cany on 
explorations in beds that can be proved to be older than the 
Coal Measures, but the time may come when it will be other 
wise 

Another matter to which attention has been drawn by our 
foreign friends is an apparent general persistence of disturbances 
along certain lines, or In ither words, the recurrence of disturb 
ances hi newer beds in those parts where earlier movements had 
affected older beds, so that, reasoning backward, where we see 
marked signs of disturbance for long distances in beds at or near 
the surface, there we may expect to find pro existing disturb 
ancet of the older beds beneath This, however, is a somewhat 
controversial question, and much remains to be done on it, hut 
j *' * general rule h may have much effect on 

Finally, the question of die possibility of fiodin and of work- 
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ins coal in various parts of south eastern England is not merely 
•of local interest, it is of national importance The time must 
come when the coal fields that we have worked for years will be 
mote or less exhausted, and we ought certainly to look out ahead 
for others, so as to be ready for the lessening yield of those that 
have served us so well It is on our coal that our national 
prosperity largely, one may say chiefly, depends, and, as far as 
w e can see, will depend Lit us not neglect any of the bounteous 
gifts of nature but let us show rather that we are ready to search 
for the treasures that may be hidden under our feet, and the 
finding of which will result in the continued welfare of our name 
land 
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SECTION D 
root00v 

Opsnini Addkfss by Wiliiam A. Headman, D Sc , F R S , 
b L S , 1 R S E , Professor os Natural History in 
University Coiuu.e. 

Tuts year, for the first time in the history of the British Asso 
ciation, Section D meets without including in the range pf its 
subject matter the Science of Botany Zoology now remains as 
the sole occupant of Ejection D—that “ bourth Committee of 
Sciences,” as it was at first called, more than sixty years ago, 
when our subject was one of that group of biological sciences, 
the others bung Botany, Physiology, and Anatomy These 
allied sciences have successively left us Like a prolific mother 
our Section has given rise one after another to the now inde 
pendent Sections of Anthropology, Physiology, and Botany 
Our subject matter has been greatly restricted in scope, but it u 
still very wide—this year, when Section I, devoted to the more 
special physiology of the medical physiologist, does not meet, 
perhaps a little wider than it may be mother years, since wc art 
on this occivion credited with the subject “ Animal Physiology ’ 
—surely always an integral part of Zoology 1 It is to he hoped 
that this Section will always retain that general and comparative 
phyaology which is inseparable from the study of animal form 
and structure The late Waynflele Professor of Physiology at 
Oxford in his Newcastle address to this Section, said “ that 
every appreciable difference in structure corresponds to a differ 
ence of function (Burdon Sanderson, “ British Association 
Report for 1889) and hui successor, the present Waynflete Pro 
feasor, has shown us “how pointless is structure apart from 
function, and haw baseless and unstable is function apart 
from structure (Gotch, “ Presidential Address to Ltverjiool 
Biological Society vol ix , 1894)—the ' argument for the 
simultaneous ex iminxtion of both in that science of Zoology 
which we profess is to my mind, irresistible 

We include also in our subject matter, besides the adult strut 
ture and the imlirynmc development of animals, their dislnbu 
lion both in space and time, the history and structure of extinct 
forms sjxel igruj hy and classification, the study of the habits 
of animals md ill that mass of lore and philosophy whuh 
has gathered around inauiries into instinct, breeding, and 
hiredily I trust that the discussion of matters connected 
with 1 vi lution will always, to a large extent remain with this 
Section D whuh his witnessed in the past the addresses, 
jxvpers, discussions, and triumphs of Darwin, Huxley, and 

Winn the British Association last met in Ipswich, in jS<i, 
Section 1), under thv presidency of l’mf Henslow, still included 
/oology, Botany and Physiology, and a glance through the 
volumes of rt p irts f ir that and neighbouring years recalls to us 
that our subject his undergone great and striking developments 
in the forty four years that have elapsed Zoology was still A re 
harwiman (th >ugh Charles Darwin was then in the thick of his 
epoch miking w irk—both what he calls his “plain barnacle 
work and his “theoretic species work ) (see “Life and 
I etters vol 1 p 380) Although the cell theory had been 
launched a duaili liefore, zoologists were not yet greatly con 
ccmcd with those minute structural details which have since 
built up the science of Histology The heroes of our science 
were then chiefly those glorious field naturalists, observers, and 
systematise who founded and established on a firm basts British 
Marine Zoology I dward Forbes, Joshua Alder, Albany Han 
cock, were then in active work George Johnston was at his 
zoophytes, Bowerbank at sponges, Busk at polyzoa Forties’ 
short brilliant career was nearly run He probably did more 
than any of his contemporaries to advance marine zoology In 
the previous year, at the Ldmbnrgh meeting of the Association, 
he and his friend Mac Andrew had read their classic reports 
(“ British Association Report ” for 1850, p 102 —et sef),‘On 
the Investigation of British Marine Zoology by Means of the 
Dredge," and “On South European Marine Invertebrate,” 
which mark the high water level reached at that date, and for 
some time afterwards, in the exploration of our coasts and the 
explanation of the distribution of our marine animals. At the 
Belfast meeting, which foUowad Ipswich, Forbes exhibited his 

K map of the distribution of marine lne In “ Homotototc 
p In November 1854 he was dead, six months after his 
Appointment to the goal of his ambition, the professorship at 
Edinburgh, where, had he lived, there can be no doubt he would, 
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with hui brilliant ability and unique personality, have founded 
gnat ichool of Marine Zoology 
To return to the early Sima, Huxley—whose recent loss to 
science, to philosophy, to culture, we, in common with the 
civilised world, now deplore—at that tune just returned from 
the memorable voyage of the Jtatllesnahe, was opening out hu 
newly acquired treasons of comparative anatomy with paper* 
on Siphonophora and on Sagitta, and one on the structure of 
Aacidums, in which he urged—fourteen years before Kowalevsky 
established it on embryofogical evidence u 1866—that their re 
lations were with Amphtoxus, as we now believe, rather than 
with the Polysoe or the Lamellibranchiata, as had formerly been 
supposed Bates was then on the Amazons, Wallace was just 
going out to the Malay Archipelago, Wynlle Thomson, Hindu, 
and Carpenter, the successors of Forbes, Johnston, and Alder, 
were beginning their life work Abroad that great teacher and 
investigator, Johannes MUller, was training amongst hu pupils 
the most eminent zoologists, anatomists, and phyuologists of the 
succeeding quarter century In this country, as we have seen, 
Huxley was just beginning to publish that splendid senes of re 
searches into the structure of nearly all groups in the animal 
kingdom, to which comparative anatomy owes so much 
In fact, the few years before and after the last Ipswich r 
mg witnessed the activity of some of the greatest of our British 
soologists—the time was pregnant with work which has since 
xdvanced, and in some respects revolutionised our subject It 
was then still usual for the naturalist to have a competent know 
ledge of the whole range of the natural sciences Edward 
horbes, for example, was a botanist and a geologist, as well as a 
zoologist He occupied the chair of Botany at Kim’s College, 
Ixmdon, and the presidential chan- of the Geological Section of 
the British Association at Liverpool in 1854 That excesaive 
specialisation, from which most of us suffer m the present day, 
had not yet arisen, and in the comprehensive, but perhaps not 
very detailed, survey of his subject taken by (me of the field 
naturalist* of that tune, we find the beginnings of different lines 
of work, which have since developed Into some half dozen du 
tinct departments of zoology, axe now often studied indepen 
dently, and are in some real danger of losing touch with cne 
another (see diagram) 
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MEDICAL 


The spendid anatomical and “ morphological ” researches of 
Huxley and Johannes Mailer have been continued by the more 
minute histological or cellular work rendered poenble by 1m 
provements of the microtome and the microscope, until at last 
in these Utter years we investigate not manly the cellular 
anatomy of the body, but Mr anatomy ef tie ctU— if indeed we 
an permitted to talk of “cell" at all, and an not rather con 
•trained to e x pre ss our results in term* of “eytstwerosomes," 
“ aomacules,” or “ Mbosotnes,” and to regard our morphologtciU 

umt, the cell, as a symbiotic community —*—■— *- ' - 

of totally diimllar organisms (tee Wa 


_ng two co 

dl sw m Ua r organisms (see Watasd in “Wood’s 
Lectures,. 1893) To such cytologicxl investigi 

be applied Lead Macaulay's aphorism, “A 


HoU 


ts goal 10 day, and will be it 
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which yesterday was invisible it 
starting point to morrow ” 

Somewhat similar advances In methods have led us from the 
life histones studied of old to the new and fascinating science of 
embryology The elder Milne Ed ward* and Van Ben eden knew 
that in their life histones Ascuhans produced tadpole like young 
Kowalevsky (1866) showed that in their embryonic stages these 
Atcidian tadpo le s have the beginnings of their chief systems of 
organs formed m essentially the same manner and from the 
same embryonic layers as in the case of the frogs tadpole 
or any other typical young vertebrate, and now we are not 
content with less than tracing what is called the “ cell lineage ’ 
of such Asadtan embryos, *0 as to show the ancestry and de 
scendants, the traditions, peculiarities of, and influences at work 
upon each of the embryonic cells—or areas of protoplasm— 
throughout many complicated stages And there is now open 
mg up from this a great new field of experimental and 
“mechanical ’ embryology, m which we seek the clue to the 
explanation of particular processes and changes by determining 
under what conditions th<y take place, and how they are affected 
by altered conditions We are brought face to fact with such 
curious problems as, Why does a frog's egg, in the two celled 
stage, of which one half has been destroyed, develop into 
half an embryo when it is kept with one (the black) surface 
uppermost, and into—not half an embryo, but—a whole embryo 
of half the usual sis if kept with the other (the white) surface 
upwards Apparently, according to the conditions of the ex 
perunent, we may get half embryos or whole embryos of half 
sue from one of the first two cells of the frog s egg 1 

One of the most characteristic studies of the older field 
naturalists, the observation of habits, has now become under 
the influence of Darwinism, the “ Bionomics of the present 
day, the study of the relations between habit and structure and 
environment—a most fascinating and promising field of inves 
ligation, which may be confidently expected to tell us much ns 
the future in regard to the competition between species, and the 
useful or indifferent nature of specific characters 

Other distinct lines of rex logical investigation, upon which I 
shall not dwell, are geographical distribution and palaeontology 
—subjects in which the zoologist comes into contact with, and 
may be of some service to his fellow workers in geology And 
there still remains the central avenue of the wide zoological 
domain—that of ipecmgraphy and systematic zoology—which 
has been cultivated by the great classifiers and monographers 
from Linnaeus to Haeckel, and ha* culminated in our times in 
the mxgmficent senes of fifty quarto volumes, setting forth the 
scientific results of the Challenger Expedition , a voyage of 
discovery comparable only in its important and wide reaching 
results with the voyages of Columbus Gama and Magellan at 
the end of the fifteenth century It is now so long since the 
Challengin' investigations commenced that few I suppose outside 
the range of professional zoologists are aware that although the 
expedition took place in 187a to 1876, the work resulting there 
from has been going on actively until now—for nearly x quarter 
in all—and m a sense, and x very real one, will 
, for the Challenger has left an indelible mark upon 
science, and will remain through the ages exercising its powerful, 
guiding influence, like the work of Aristotle, Newton, and 
Darwin 

Most of the authors of the special memoirs on the sea and it* 
various kinds of inhabitants, have interpreted in a liberal sprit 
the instruction* they received to examine and describe the collec 
tions entrusted to them, and have given Ti* very valuable sum- 
manes of the condition of our knowledge of the animals m 
question, while some of the reports are little lest than complete 
monographs of the gnups I desire to pay a tnbute of respect 
*“ my former teacher and scientific chief, Sir Wyvdle Thomson, 
whoee initiative, along with Dr W B Carpenter, we owe 
the first inception of our now celebrated deep sea dredging ex 
peditfons, and to whose scientific enthusiasm, combined with 
administrative skill, is due in great part the successful accom 
phshment of the Lightning, the Porcupme, and the Challenger 
Expeditions. Wyvdle Thomson lived long enough to super¬ 
intend the first examination of the collections l n ught home, 
then division into groups, and the allotment of these to special 
1st* for description He enlisted the services of his many sc — 
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1882, after lecing the first ten or twelve zoological report* through 
the press 

Within the Uu>t few month* have been issued the two con 
eluding volume* of this noble senes, dealing with a summary of 
the result*, conceived and written in a masterly manner by the 
eminent editor of the report*, Dr John Murray An event of 
such first rate importance in zoology a* the completion of this 
great work ought not to pa** unnoticed at this zoological gather 
ing I desire to express my appreciation and admiration of Dr 
Murray’s work, and I do not doubt that the Section will permit 
me to convey to Dr Murray the congratulation* of the zoologists 
present, and their thanks for his splendid sen ices to science 
Murray, in these “Summary” volumes, has given definiteness 
of scope and purpose, and a tremendous impulse, to that branch 
of science—mainly zoological—which is coming to be called 

Oe HANOI RAPHY 

Oceanography is the meeting ground of most of the sciences 
It deals with botany and zoology, * 1 including am mal physiology , 
chemistry, physics, mechanics, meteorology, ind geology all con 
tribute, xnd the subject is of course intimately connected with 
geography, and has an incalculable influence upon mankind, his 
distnliution, characteristics, commerce, and economic* Thus 
oceanography one of the latest development*of invnne zoology, 
extends into the domxin of and ought to find x plxcc in, every 
one of the Sections of the British Association 

Along with the intense specialisation of cert tin lines of roo 
logy m the last quarter of the nineteenth century, it isimportxnt 
to notice th-it there are also lines of investigation which 
require in extended knowledge of, or at lei*l nuke use of the 
result* obtained from various distinct subjects One of these IS 
oceanography, another is bionomics which I have referred to 
shove, a tiurd i* the |>hilosophy of zoology or ill those studies 
which bear upon the theory of evolution, and a fourth is the in 
vrabgation of practical fishery problems which is chiefly an 
application of marine zoology Of these four subjects -which 
while analytu enough in the detailed investigation of any par 
Ucular problem, are synthetic m drawing together and making 
use of the various divergent branches of zoology and the neigh 
bounng sciences -oceanography, bionomics, and the fisheries m 
vestigation, are most closely related, and I desire to devote the 
remainder of this address t > the consideration of some points in 
connection with their present position 

Dr Murray, in a few only to j brief paragraphs at the end of 
hi* detailed summary of the results of the cXa/httiyr 1 xpcdition, 
which I have alluded to all \c, states some of the views highly 
suggestive and original, it which he has himself arrived from his 
unique experience Some of his conclusions arc very valuable 
contributions to knowledge, which will no doubt be adopted b) 
marine zoologists Others 1 venture to think, are lea* sound 
and well fuunded, and will scarcely stand the test of time and 
further experience But for all such statement*, or even sug 
gestions, we should lx. thankful 1 hey do much to stimulate 
further lesearch, they serve, if they can neither be refuted nor 
established, as working hypotheses , and even tf they have to be 
eventually abandoned, we should bear in mind what Darwin has 
saul as to the difference in their influence on science between 
erroneous ftcl* ind erroneous tht ines “ false facts are highly 
injurious to the progress of science, for they often endure long , 
but false views, if supported by sime evidence, do Utile harm, 
for every one t ikes a salutary pleasure in proving their falseness 
and when this is done, one path towards error is closed, and the 
road to truth is often at the same time opened ” (Darwin, “ The 
Descent of Man,’ second edit i88a, p 6o6) 

With all respect for Murray s work, and fully conscious of my 
own temerity in venturing to differ from one who ha* had such 
an extended experience of the si a and its problems, I am con 
strained to express my disagreement with some of hi* conclusion* 
And 1 am encouraged to do so by the belief that Murray will 
rightly feel that the best compliment which zoologists tan pay 
to hi* work is to give it careful, detailed consideration, and ait 
cuss it critically He will, I am rare, join me in the hope that, 
whether hi* view* or mine prove the false one*, we may be able, 
by their discussion, to close a “path towards error,” and 
possibly open “ the road to truth ” 

One of the points upon which Murray lays considerable 
stress, and to the elaboration of which he devotes a prominent 
position in his “ General Observations on the Distribution of 
Marine OrpnMtn*,” is the presence of what he ha* called a 
“ mud lute 11 around coasts it a depth of about one hundred 
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fathom* It is the point “at which minute particle* of organic 
and detntal matters m the form of mod begin to settle on the 
bottom of the ocean ’ He regard* it as the great feeding 
ground, and a place where the fauna is most abundant, and from 
which there have hived off, so to sneak, the successive swarms or 
migrations which have peopled otner regions—the deep waters, 
the open sea, the shallow waters and the estuaries, fresh waters, 
and land Murray thus gives to hi* mud line both a present and 
an histone importance which can scarcely be surpassed in the 
economy of life on this globe I lake it that the histone and the 
present imjxirtance storm or fall together—that the evidence as 
to the origin of faunas in the past is denved from their dtstnbu 
tion at the present day, and I am inclined to think that Murray’s 
opinion as to the distribution of animal* m regard to the mud 
line is not entirely m accord with the experience of specialists, 
and is not based upon reliable statistics Murray’s own state 
raent is(“ Ckallmtyr} xpedition, Summary ” vol 11 p X433) — 
“A depth 1* reached along the continental shores facing the 
great oceans immediately below which the conditions become 
nearly uniform in all parts of the world, and where the fauna 
likewise presents a great uniformity This depth is usually not 
fvr shove nor far below the too fathom line, and is marked out 
by what I have elsewhere designated vs the Mud lute 
Here is situited the great feeding ground in the ocean ’ 
and hi then goes on (p 1434) to enumerate the Crustaccsns, 
such a* species of ( alauns, Euikuta, Pattpk ea Cranqon, Calo 
tans Pandalut Hippolyte , many amphipods, isopods, and im 
minse numbers of schizopods, which swarm, with fishes and 
cephalopoda, immediately over this mud deposit Now I venture 
to think that the experience of some of those who have studied 
the marine zoology of our own coasts does not bear out this 
statement In the first place, our experience in the Irish Sex is 
that mud may be found at almost any dipth, bnt is very varied in 
its nature xnd in its source There may even be mud lxid down 
between tide mirks in an estuary where a very considerable cur 
rent runs \ deposit of mud may lie due to the presence of an 
eddy or a sht Ittred corner in which the finer particles suspended 
in the w iter xre xble to sink, or it may be due to the wearing 
XWXJ of X limest vne beach, or to quantities of alluvium brought 
down by 1 stream from the land, or to the presence of a sub 
merged bed of Ixiulder clay, or even, in some places, to the 
sewage and refuse from coast! town* finally, there is the deep 
wxter mud a ury stiff blue grey sulislance which sets, when 
dried into a firm cliy, and this is. I take it, the mud of which 
Dr Murray writes But in none of these cases, and certainly 
not in the list mentioned, is there in my experience or in that of 
several other n uuralists I have consulted, vny rich fauna associ 
aled with the mud In fact, I would regard mud xs supporting 
x compxratively poor fauna as compared with other shallow 
water deposits 

For prxctu xl purposes, round our own British coasts, it is still 
convenient to make use of the zones of depth marked out by 
1 orbes The first of these is the “ I ittoral zone,’ the space be 
tween tide mxrks, chxractenaed by the xbundance of sea weeds, 
lielonging to the genera Lukina, Fhcus , Entcromorpha , Poly 
tipkousa, and others, and by large numliersof individuals belong 
mg to common species of Balanus, Mutlm, Iittonna, Purpura, 
and Patella amongst animals The second zone is the 
‘ I vminanan, which extends from low water mark to a depth 
of a few fathoms characterised by thi abundant growth of lalge 
sea weeds belonging to the genera lammana, Alana, and 
ffimautkaha, and ljy the presence of the beautiful red sea weeds 
(Mondexe) There is abundance of vegetable food, and animals 
of all groups swarm in this sone, the numbers both of species and 
of individuals be mg very great The genera Helcton, Irockus, 
and I at una are characteristic molluscan form* in our seas 
Next comes Forbes’ “Coralline” zone, badly so named, ex 
tending from about ten to forty or fifty fathoms or so Here we 
are beyond the range of the ordinary sea weeds, but the cal 
careou*, coral like Nullipore* are present in places in such 
abundance as to make up deposits covering the floor of the sea 
for miles. Ilydroid zoophytes and polyzoa are also abundant, 
and it is m this zone that we find the shell beds lying off our 
coasts, produced by great accumulations of species of PttUn, 
Osina, Pe, tunc ulus, Fusus, and Bucctnum, and forming rich 
feeding grounds for many of our huger fishes All groups of 
marine animals are well represented in this zone, and Antrim, 
Opkuiknx, Opkugfypka, Bhaha, fuackns, and Euryneme, may 
be mentioned as characteristic genera Lastly, there Is what may 
be appropriately called the sone of deep mud (although Forbes 
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did not call it 10), extending from lome fifty fathom* down to (in 
our sea*) one hundred or to The upper limit of this zone is 
Murray’* mud fane We come upon it in the deep fjord like 
*ea loch* on the wect of bcotland, and m the Irish Sea to the 
west of the Isle of Man 

Now of these four zones, my experience is that the last—that 
of the deep mud—ha* by far the poorest fauna both w species 
and m individuals The mud has a peculiar fauna and one of 
great interest to the zoologist, but it is not a nek fauna It 
contains some rare and remarkable animals not found elsewhere, 
such as Colocans mocondrea, Pontkalu oerstedi, I ipehranehtus 
teffrtyn, Bnntpni lynfera Anphiura chtaju, Isecardta cer, 
and Sagartta herdmani and a few striking novelties have been 
described from it of late years, but we have no reason to believe 
that the number of these is great compared with the number of 
immals obtained from shallower waters 

Eh Murray not only insists upon the abundance of animals on 
the mud, and its importance as the great feeding ground and 
place of origin of life in the ocean but he also (p 1432) draws 
conclusions as to the relative numtiers of animals taken by a 
single haul of the trawl in deep and shallow waters which can 
scarcely be received, I think by marine zoologists without a pro 
test His statement runs (p 1432) ‘ It is interesting to com 

pore single hauls made in the deep sea and m shallow water 
with respect to the number of different species obtained for 
instance, at station 146 in the Southern Ocean, at a depth of 
1375 fathoms the 200 specimens captured belonged to 59 genera 
and 78 species ’ That was with a to foot trawl dragged for at 
most two miles during at most two hours Murray then goes 
on t > say “ In depths less than 50 fathoms, on the other hand, 
I cannot find in all my experiments any record of such a sanely 
f organisms in any single haul even when using much larger 
trawls and dragging over much greater distances ” He quotes 
the statistics o~the Scottish 1 ishery Board s trawling* in the 
North Sea, with a 25 foot trawl, to show that the average catch 
is 7 3 species 1 f invertebreta and 8 3 species of fish, the greatest 
number of both together recorded in one haul being 29 species 
Murray s own trawling* in the West of Scotland gave a much 
greater number of species, sometimes as many as 50, ‘ still not 
such a great vanety of animals as was procured in many instances 
by the Challenger’s small trawl in great depths 

Now, in the first place it is curious that Murray s own table 
on p 1437 in which he shows that the • terrigenous deposits 
lying along the shore lines yield many more animals, both 
specimens and species, per haul than do the “ pelagic deposits 1 
at greater depths, such as red clays and globigcnna oozes, seems 
directly opposed to the conclusion qu ted above In the second 
place, I am afraid that Dr Murray has misunderstood the 
statistics of the Scottish Fishery Beard when he quotes them as 
showing that only 7 3 or so species of invertebrates are brought 
up, on the average, in the trawl ntt I happen to know from 
Mr Thomas Scott, f L S the naturalist who has compiled 
the statistic* m question, and also from my own observations 
when on board the Garland on one of her ordinary trawling 
expeditions that the mvertebrata noted down on the station 
sheet are merely a few of the mure conspicuous or ui other ways 
noteworthy animals No attempt is made—nor could possibly 
be made m the time—by the one naturalist who has to attend 
to tow nets, water bottle, the kinds, condition, food, &c of the 
fish caught and other matters—to give anything like a complete 
or even approximate list of the species, still less the number of 
individuals, brought up in the trawl I submit, therefore, that 
it 1* entirely misleading to compare those Scottish Fishery 
Board statistics, which were not meant for such a purpose, but 
only to give a rough idea of the fauna sss oci a t od with the fish 
upon certain grounds, with the carefully elaborated results, 
worked out at leisure by many specialists in their laboratories, 
of a haul of the Challengert trawl Of Dr Murrays own 
trawlings in the West of Scotland 1 cannot, of course, speak bo 
positively, but I shall be surprised to learn that the results of 


each haul were as carefully preserved and as fully worked out 
by specialists as were the Challenger collections 

Lastly, on the next Liverpool Marine Biology Com 
mittees dredging expedition in the Irish Sea after the 
appearance of Dr Murray s volumes, I set myself to determine 
tne species taken in a haul of the trawl for comparison with the 
Challenger numbers The haul was taken <n June 23, at 
7 miles west from Peel, on the north bank, bottom sand and 
shells, depth 21 fathoms with a trawl of only 4 foot beam, less 
than half the sue of the Challenger one, and it was not down 
fir more than twenty minutes I noted down the species ob 
served, and I filled two bottle* with undetermined stuff which 
my assistant, Mr Andrew Srott and I examined the following 
day in the laboratory Our list comes to at least 112 species, 
lielonging to at least 103 genera 1 I counted 120 duplicate 
specimens which added to 112, gives 232 individuals, but there 
may well have been 100 more Thu experience then is very 
different from Murray s and gives far larger numbers in every 
respect—specimens species, and genera—than even the tk U 
lenger deep water haul quoted I append my list of species * 
and practised marine r> legists will I think, sec at a glance 
thu it is nothing >ut of the way, that it is a fairly ordinary 
assemblage of n it uncomm in animals such as is frequently met 
with when dredging in the coralline ’ zone I am sure that 
I have taken belter netfuls than this Ixith in the Irish Sea an 1 
on the West 1 f Scotland 

In order to get another cose on lifferent ground, not of my 
iwn choosing, < n the first oecast in after the publication of Dr 
Murray s volumes when I w is rut witnessing the trawling ob 
servations of the laincashirt Sea huhenes steamer John fell , I 
counted with the help of my assistant Mr Andrew Seotl, and 
the men on board the results if the first haul of the shrimp 
trawl It was taken at the mouth of the Mersey estuary inside 
the I iverpo 1 bar on what the naturalist would consider very 
unfavourable ground with a be ttom of muddy sand at a depth 
of 6 fathoms The shrimp trawl (1$ inch mesh) was down frr 
one hour and it brought up ver seventeen thousand specimens, 
referable to at least 39 spe les * belonging to 34 genera These 
numbers have been exceeded on many other hulls taken in the 
ordinary course of work by the 1-ishenes steamer in Liverpool 
Bay—for example on this ccasion the fish numbered 5943, and 
I have records of hauls on which the fish numbered over 20 000, 
and the total catch of mdivi Inal animals must have liecn nearly 
50,000 tan any of Dr Murray s hauls on the deep mud beat 
these figures? 

The conclusion thin it which I arrive in regard t»the ills 
tnbution of animals in dc"p water and in water shallower than 
50 fathoms, from my own experience and an examination of the 
Challenger results is incline respects the reverse of Murrays 
I consider that there are more species and more individuals in 
the shallower waters that the deep mud as dredged has a poor 
fauna that the “Ciralhne rone has a much ncher one and 
that the “ Ijtmmanan t >nc, where there is vegetable as well 
as animal f jod has probably the richest of all 

In order to come t > as c irTcct a conclusion as possible on that 
matter, I have consulted several other naturalists in regard to 
the smaller groups of more or less fret swimming Crustacea 
such as Coptpoda and Ostracoda, which I thought might pos 
sibly be in considerable numbers over the mud I have asked 
three well known specialists on such Crustaceans—viz Prof 
t» S Brady, IKS Mr Thomas Scott, F L S , and Mr I C 
Thompson, f LS —and they all agree in stating that although 
interesting and peculiar the Copepoda and Ostracoda from the 
deep mua are not abundant either in species or in individuals. 


ow kind or closely allied f rn 
•peace in wth hauls 1 ha e 
suggests that chatty related fon 
J See Apfendve p joi 


n with Darwins opinion that an animals 
the struggle for existence ore those of us 
to mice the bug* proportion of genera to 
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In answer 10 the question which of the three regions {l)thi 
littoral rone, (a) from low water to ao fathoms, and (3) from ao 
fathoms onwards, is richest in small free swimming but bottom 
haunting Crustacea, they all replied the middle return from 
o to ao fathoms which is the Lammanan zone and the upper 
edgt of the Coralline I'nif Brady assures me that nearly every 

< ther hind of bottom and locality is better than mud for obtain 
ing Ostracoda Mr 1 bcott considers that Ostr itixU are most 
ilmmUnt in shallow water, from 5 to ao fathoms lie tells me 
that as the result of his exjienence in Loch Fyne where a great 
jart of the loch is deep the richest fauna is always where banks 
occur coming up to about ao fathoms, and having the bottom 
foimed of sand, gravel and shells The fauna on and over such 
hanks, which are in the Coralline zone, is much richer thin on 
the deeper mud around them On an ordinary shelv ing shore *>n 
the west coast of Scotland Mr Scott, who has had great 
experience in collecting, considers that the richest fauna is 
usually at ab nit 20 fathoms My own experience in dredging in 
Norway is the same In the centre of the fjords in deep water 

< n the mud there are rare forms, but very few of them, w hile in 
shallower Water at the sides, above the mud, on gravel, shells, 
rock, and other liotlonis, there is a very abundant fauna 

Probably no group of tnimals in the sea is of so much tm 
pittance from the point of view of food as the Cope pod 1 They 
form a great part of the food of whales, and of herrings anil 
many other useful fish both in the adult and in the larval 
state as well as of innumerable other animals, large and small 
Consequently I have inquired somewhat carefully into their dis 
tnliution in the sei with tile assistance of Prof Brad), Mr 
Seott, ind Mr Thompson These expeneneed collectors all 
agree that Copepoda are most abundant, both as to species and 
mhvidutls, dose round (he shore, amongst seaweeds, or in 
shall iw water in the 1 nminnnan /one over a weedy lioltom 
Individuals are simelimes extremely abundant on the surface of 
the sea amongst the plankton, or in shore pools near high water, 
where amongst Knterommpka, they swvrm in immense profusion, 
bit, for a gathering rich in mdividuds, species and genera, the 
expeneneed eolleclor goes to the shallow waters of the 
Lammvnan zine In regard to the remaining higher, groups 
of the Crustacea my friend, Mr Alfred () Walker, tells me that 
he considers them m »t abundant at depths of o to 20 fathoms 

I hope no one will think that these are detailed matters 
interesting only to the collector, and having no particular bear 
ing upon the great problems of biology The sea is admittedly 
the starting |iomt of life on this earth, and the conclusions we 
come to as to the distribution of life in the diflerent zones must 
form and modify our views as to the origin ot the faunas as to 
the (leopling of the deep sea, the shallow waters, and the land 
Murray supposes that life started in Pre Cambrian times on the 
mud, and from there spread upwards into shallower waters, 
outwards on to the surface and, a good deal later, downwards 
to the abysses by means of the cold polar waters The late 
Prof "Moseley considered the pelagic, or surface life of the ocean 
to be the primitive life from which all the others have been 
derived 1‘nf W K Brooks (“ 1 he Genus Sal pa 1893, p i$6, 
Ac ) considers that there was a primitive pelagic fauna, consisting 
of the simplest microscopic plants and animals, and " that pelagic 
life w u abundant for a long period during which the bottom was 
uninhabited ” 

I, on the other hand, for the reasons given fully above, con 
aider that the Laminarian /one close to low water mark is at 
present the richest in life, that it probably has tieen so m the 
post, and that if one has to express a more definite opinion as to 
where, m Pre Cambrian times, life in its simplest forms first 
appealed, I see no reason why any other zone should be con 
sidered as having a better claim than what 11 now the Lamtnanan 
to this distraction It 1* there, at present at any rate, in the 
upper edge of the Laminarian rone, at the point of junction of 
sea, land, and air, where there u a profusion of food where the 
materials brought down by streams or worn away from the land 
are first deposited, where the animals are able to receive the 
greatest amount of light and heat, oxygen and food, without 
being exposed periodically to the air, nun, frost, sun, and other 
advene conditions of the littoral zone, it is there that life—it 
seems to me—is most abundant, growth most active, competition 
most seven It is then, probable, that the surrounding con 
ditions an most favourable to animal life, and, therefore, it 
seems likely that it is from this region that, as the result of over 
crowding, rai gmtiou s have token place downwards to the abysses, 
outwards on-the surface, and upwards on to the shore F mally, 
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it is in this Laminarian rone, probably, that under the stress of 
competition between individuals and between allied species 
evolution of new forms by means of natural selection has been 
most active Here, at any rate, we find, along with some of the 
most pnmitiv e of animals, some of the most remarkably modified 
forms, and some of the most cunous cases of minute adaptation 
to env ironment Thu bnngi ni to the subject of 

Bionomics, 

which deals with the habits and variations of animals, their 
medifications, and the relations of these modifications to the 
surrounding conditions of existence 
It is remarkable that the great impetus given by Darwin’s 
work to biological investigation has l>een chiefly direettd to 
roblems of structure and development, and not so much to 
lononucs until lately Variations amongst animals ra a state of 
nature is, however, it last beginning to receive the attention it 
deserves Bateson has collected together, and classified ra a 
most useful liook of reference, the numerous scattered observa 
tions on variation made by many investigators, and has drawn 
from some of these cases a conclusion in regard to the du 
continuity of v iriati in which many field zoologists find it hard 
to accept 

Weldon and Karl Pearson have recently applied the methods 
of statistics and m ilhematics to the study of individual variation 
I his method of investigation, ra Prof Weldon s hands, may be 
expected to yield results of great interest in regard to the 
influence of vanxlu ns in the young animal upon the chance of 
survival, and s> up 11 the adult characteristics of the species 
But while ackni wleilging the value of these methods and 
admiring the skill and care with which they have been devised 
and applied, I must emphatically protest against the idea which 
has tieen suggested that only by such mathematical and statistical 
methods of stud) 1 an we successfully determine the influence of 
the environment on species, gauge the utility of specific 
characters, and throw further light upon the origin of species 
For my part I Indiese we shall gain a truer insight into those 
mysteries which still involve variations and species liy a study of 
the characteristic features of individuals, varieties, and species 
in a living state in reltlion to their environment and habits The 
mode of work of the old field naturalists, supplemented by the 
apparatus and methods of the modern laboratory, is, I believe 
not only one of the most fascinating but also one of the most 
profitable fields < f investigation for the philosophicil roologist 
Such studies must I e made ra that modem outcome of the grow 
mg needs of our science, the Zoological Station, where marine 
animals can he kept in captivity under natural conditions, so 
that their habits may be closely observed, and where we can 
follow out the old precept—first, observation and reflection, 
then experiment 

I he biological stations of the present day represent, then, a 
happy union of the field work of the older naturalists with the 
laboratory work of the comparative anatomis', histologist, and 
embryologist They are the culmination of the “Aquarium” 
studies of kmgvley and Gosse, and of the feeling ra both 
rcienufic men and amateurs, which was expressed by Herbert 
Spencer when he said “ Whoever at the seaside has not had a 
microscope and an aquarium has yet to learn what the highest 
pleasures of the seaside are ” Moreover, I feel that the 
biological station has come to the rescue, at a critical moment, 
of our laboratory worker who, without its healthy, refreshing 
influence, i> often m these latter days ra peril of losing his 
intellectual Ufe ra the weary maze of microtome methods and 
transcendental cytology The old Greek myth of the Libyan 
giant, Anteus, who wrestled with Hercules and regained his 
strength each time he touched his mother earth, is true at least 
of the zoologist I am sore he derives fresh vigour from every 
direct contact with living nature 

In our tanks and artificial pools we can reproduce the Littoral 
and the Lammanan rones) we can see the methods of feeding 
and breeding—the two most powerful factors ra influencing an 
animal We can study mimicry, and test theories of protective 
and warning colouration 

The explanations given by these theories of the varied forms 
and colours of animals were first applied by such leaders In cmr 
science as Bates, Wallace, and Darwin, chiefly to insects and 
birds, but have lately been extended, by the investigations of 
Gtard, Garstang, Clubb, and others, to the case of marine 
snunals. I may mention very briefly one or two examples. 
Amongst the Nudibranchiate MoUusca—familiar animals around 
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moat port* of our Bntuh coast*—we meet with various forms 
which are edible, and so far as we know, unprotected by any 
defensive or offensive apparatus Such forms are usually shaped 
< r coloured s 1 as to resemble more or less their surroundings 
and so become inconspicuous in their natural haunts Den 
dronohts at house ns, one of the largest and most handsome of 
e ur British Nudibrinchs is such a case The large, branched 
processes on its back and its rich purple brown and yellow 
markings t ne in so well with the masses of brown and yellow 
zoophytes and purplish red seiweeds amongst which we usually 
find Drndronotus that it becomes very completely protected 
from observation, snd, as I know from my own experience the 
practised eye of the naturalist may fail to detect it lying before 
him m the tangled forests of a shire pool 

Other Nu lit ranchs, however belonging t 1 the genus Eoh 
for example are eoloured in such a tmlUant and seemingly crude 
manner that they do not tone in with any natural surroundings 
md so are always conspicuous i hey are active m their habits 
-ind seem rither t > court obsenatnn than to shun it When 
we remember that such species of Eolts arc protected l>y the 
numerous stinging cells in the cmdoph rous sacs placed on the 
tips of all the lorsal processes and that they do not seem tile 
eaten by other animals we have at once an explanation of 
their fearless habits and if their cinspicuous appearance The 
1 nlliant ol urs are in this cast rf 1 warning nature Or the 
purpose of rendering the animal prov ided with the stinging cells 
noticeable and recognisable But it must be remembered that 
in a museum jar or m a laboratory dish nr as an illustration in 
a book or in the wall Dendrott tus is quite is conspicuous and 
striking an animal as Foht In 1 rder to interpret correctly the 
■effect of their forms and colours we must see them alive and at 
home and we must txpenmenl upon their edibility or otherwise 
in the tanks f our biological stations 1 

let me give yju one m ire example of a smiewhat different 
I ilid The sift unprotected mrllusc Lamcl/arta pert pi ua 
is n t uncommonly fiund ass settled (as Giard first pointed jut) 
with colonies f the cimp tind Asudian Leptoe/mum ma nlalum 
and in thtse casta tht Lamdlatta is found to be eating the 
Itpto /mum and lies in a slight cavity which it has excavated 
in the Ascidian < 1 ny so as to be all mt flush with the general 
surface The integument of the mollusc is, both in general tint 
and also in surface markings very like the Ascidian colony with 
its scattered aseidi yt ) ids This is clearly a good case of pro 
tective col raring Presumably the l amt ttiria escapes the 
observation of its enemies through being mistaken for a part of 
the I eptodmum colony, and the / eptodmum being criwded 
like a sponge with minute sharp punted spicules is f supjxise 
avoided as inedible by carnivorous animals, which might devour 
such things as the soft unprotected mollusc But the presence 
of the spicules evidently does not protect the Jepto Itnum from 
/ amt Hart a, so that we have if the above interpretation is 
corrtct, the curious result that the J tmtllana profits by a pro 
tective characteristic of the I eptodmum for which it has itself 
no respect or to put it another way the Iopto /mum 11 pro 
tected against enemies to some extent for the benefit of the 
Jamel/ana which preys upon its vitals 
It is, to my mind no sufhcient objection to theories of pro 
tective and warning colouration that careful investigation may 
from time to time reveal eases where a disguise is penetrated a 
protection frustrated an offensive device supposed to confer 
inedibility apparently ignored W e must bear in mind that the 
enemies, a* well as their prey, are exjiosed to competition are 
subject to natural selection, are undergoing evolution , that the 
pursuers and the pursued, the eaters and the eaten, have been 
evolved together, and that it may lie of great advantage to be 
protected from some, even if not from all enemies Just as on 
land, some animals can browse upon thistles whose ‘ nemo me 
■mpune lacessit spines are supposed to confer immunity from 
attack, so it is quite in accord with our ideas of evolution by 
means of natural selection to suppose that some marine animals 
have evolved an indifference to the noxious sponge or to the 
bristling Ascidian, which are able bv their defensive character 
utics, like the thistle, to repel the majority of invaders 
Although we can keep and study the Littoral iqd Lamination 
animals at case in our roologies! stations, it may perhaps be 
questioned how far we can reproduce in our experimental and 
observational tanks the conditions of the "Coralline" and 
the “ Deep mtnl ” tones. One might suppose that the pressure 

1 See my experiments on Fnhea with Nudfarsndu la Tnmi But hoe 
limped vd Iv p ijo and Natoxe for Jam *6 1890 
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—which we have no means as yet for supplying'—and which at 
30 fathoms amounts to marly too lbs on the square inch, and 
at 80 fathoms to about 2*0 lbs , or over 2 cwt on the square 
imh would be an essential facte r in the life conditions or the 
inhabitants of such depths uid yet we have kept half a dosen 
specimens >f tab iris t laeandreeo dredged from 70 to 80 
fath >ms alive at the Port hrio Biological Station for several 
wicks we have had bith the red and the yellow forms of 
Sarcodtctyon ta/eua/a dredged from 30 to 40 fathoms in a 
healthy condition with the p< lypes freely expanded for an in 
definite period , an 1 Mr Arnold Watson has he] t the P jlynoid 
worm, Pantha/n oen/edt fremthe leep mud at over 50fathoms 
alive hcilthy and 1 uilding its tube under observation first for 
a week at the Port h nn Stati n and then for many months at 
Sheffield in a c mpiratively small tank with no depth of water 
( onsequenlly it seems clear that, with ordinary cart almost any 
mintic animals frim such dejths as are found within the British 
area may he ket t under ibservatwn and submitted tocxpenmcnl 
in healthy and fairly natural c mdilions 1 he Bi ilogical Station 
with its tanks is in fact an arrangement whereby we bring a 
portion f the sea w ith its r icks and b At m de posits and sea 
weeds with its inhal Hints and their associates, their food and 
their enemies an 1 place it ft r continuous study on our laboratory 
table Itenallrs us l carry on the btnnomiral investigations 
t > whnh we lot k fc r information as to the methods and progress 
if ev lution in it lie centred our hopes of a comparative 
physic logy of the invertebrates—a physiology not wholly medical 
— uid finally to tht Bi 1 lgiral Station we confidently look for 
help in conncclicn with ur e mat fisheries This brings me t > 
the last subject which I shall t uch upon a subject closely related 
loth to Ocruiography an 1 Bi mimics and one which depends 
much f r its future ulvuncc upon our Biologual Stall >ns—that is 
the suljeet f 

\t l HI 1 I HKF, 

r industrial Ichthy logy the scientific treatment of fishery in 
vcstigati ns a subjt 1 t which Irof M Intwh has first in this 
c untry diricte 1 the ettuilion of zoologists ami in which he has 
been guiding us fir the last decade by his admirable rcseirches 
What chemistry is 1 the aniline the alkali and some other 
manufactures m nine /oology is to our fishing industries 

Although /or 1 >gy has never ippealtd to popular estimation as 
a directly useful sennet having industrial applications in the 
same way that Chemistry and Physics have done, and con 
scquently has never had its claims as a subjtct of technical 
educal ion suflinently ret jgntsccl, sbll as w e in this Section are 
well aware ur subject has many technical applications to the 
arts and industries Biological principles dominate medicine 
and surgery Ha ten ligy brewing and many allied subjects 
are based ujxm the study if microscopic orginisms Lconomtc 
entomology is miking its value felt in agilculture Along all 
these and other lines there is a great future opening up before 
biology, 1 future of extended usefulness ol p ipular appreciation 
and of value to the nation —and not the least important of these 
technical applications will I am convinced be that of /oology 
to our fishing Industries When we consider their enormous 
annual value about eight millions sterling at first hand to the 
fisherman and a great deal more than that by the time the pri 
ducts reach the British public when we remember the very large 
proportion of our population who make their living directly >r 
indirectly (as boutbuilders net makers. &c ) from the fisheries, 
and the still larger proportion who depend for an important 
element in their food supply upon these industries, when we 
think of whet we pay ther countries—France Holland Norway 
—for oysters mussels lobsters &c which we could rear in this 
country if our seashores and our seihrttom were properly 
cultivated, and when we remember that fishery cultivation or 
aquicultnre is applied zoolon, we can readily realise the enor 
moos value to the nation which this direct application of our 
science will one day have—perhaps I ought rather to say, we 
can tcane/y realise the extent to which /oology may be made 
the guiding science of a great national industry The flourish 
mg shellfish industries of France, the oyster culture at Arcachon 
and Mare ones, and the mussel culture by bouchots in the Bay 
of Aiguillon, show what can be done at the result of encourage 
ment and wise assistance from Government, with constant 


1 FoUowtagopM Ragnard 1 mpenmenta tom 
whuraby xraieroooVdbekt.ptuTcuIiiuoeaadeeratt 
tanks might be denied and ought to ha tried at ■ 

1 -from the Director at tbe Plymouth Station 
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ledge In another direction the successful hatching of large 
numbers (hundreds of million) of cod and plaice by Captain 
Uanneug in Norway, and by the Scottish Fishery Board at 
Dunbar, opens up possibilities of immense practical value in 
the way of restocking our exhausted bays and fishing banks— 
depleted by the over trawling of the last few decades 

The demand for the produce of our seas is very great, and 
would probably pa> well for an increased supply Our choicer 
fish and shellfish are becoming rarer, and the market prices are 
rising The great majority of our oysters are imported from 
F ranee Holland, and America Even in mussels we are far 
from being able to meet the demand In Scotland alone the 
long line fishermen use nearly a hundred millions of mussels 
to bait their hooks every time the lines are set md the> havt 
to import annually many tons of these mussels at d cost of from 
£\ to £3 lor a ton 

Whether the wholesale introduction of the French method of 
mussel culture, by means of bouchots, on to our shores would 
lie a financial success is doubtful Material and labour arc 
dearer here, and beds scars or scalps seem cm the whole, lietter 
fitted to our local conditions , but as innumerable >oung mussels 
all round our coast perish miserably every year for want of suit 
able objects to tttach to there can be no reasonable doubt that 
the judicious erection of simple stakes or plain bouchots would 
serve a useful purpose, at any nte in the collection of seed, even 
if the further rearing la. earned on by means of the bed system 

All such aquicultural processes require, however m addition to 
the scientific knowledge, sufficient capital The) cannot fie 
successfully earned out on a small scale When the zoologist 
h is once shown as a lalioratory eapenmenl in the zoological 
station that a pnrtuular thing ein lie done- that this fish inn be 
hatched or that shellfish reared under certain conditions which 
promise to be an industrial success then the matter should Ik 
earned out by the (•oventment 1 or by capitalists on a suffii lently 
large scale to remove the risk of results being vitiated by tem 
porary accident or local variation in the conditions It is eon 
trary however, to our Fnghsh traditions for Government to help 
in such a matter and if our local Sea Fisheries Committees have 
not the necessary powers nor the available funds, there remains 
a splendid opportunity for opulent landowners to erect sea fish 
hatchcncs on the shores of their estates ami for the nch 
merchants of our great cities to establish aquiculture in their neigh 
bounng estuaries and by so doing instruct the fishing popula 
tion, resuscitate the declining industries, and cultivate the Iverren 
shores—in all reasonable probability to their own ultimate profit 

In addition to the farming of our shores there is 1 great deal 
to be done in promoting the fishing industries on the inshore and 
offshore grounds along our coast and in connection with such 
work the first necessity is a thorough scientific exploration of 
our British seas by means of a completely fitted dredging and 
trawling expedition Such exploration can only be done in 
little Ints spasmodically, by private enterprise From the lime 
of Fdward I orbes it has been the delight of British marine 
zoologists to explore, by means of dredging from yachts or hired 
vessels during their holidays whatever areas of the neighbouring 
seas were open to them Some of the greatest names in the 
roll of our zoologists, and some of the must creditable work in 
British zoology, will always lx associated with dredging expedi 
tioas Forbes, Wyvillc Thomson Carpenter Gwyn Jeffreys, 
M'lntoah, and Norman- one can scarcely think of them without 

Hurrah for tbs dredge with it* mm edge 


Much good pioneer work in exploration has been done in the 
past by these and other naturalists and much is now being done 
locally by committees or associations—by the Dublin Royal 
Society on the West of Ireland, by the Marine Biological Associa 
tion at Plymouth, by the Fishery Board in Scotland, and by the 
Liverpool Marine mokigy Committee in the Irish Sea , but few 
zoologist* or zoological committees have the means, the opportu 
mty, the tune to devote—along with theur professional duties— 
to that detailed systematic survey of our whole British sea-area 


of unposinj sad snfnrang reaul.tfcmCW * 
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which is really required Thoae who have not had experience of it 
can scarcely realise how much time, energy, and money it requires 
to keep up a senea of dredging expeditions, how many delays, 
disappointments, expensive accidents and real hardships there 
are, and how often the naturalist is tempted to leave unprofitable 
ground, which ought to be carefully worked over, for some more 
favoured spot where he knows hi can count upon good spoil 
And yet it is very necessary that the whole ground—good or bad 
though it may bi from the zoological point of vitw—should be 
thoroughly surveyed, physically and biologically, in order that 
we may know the conditions of ixistenci which environ our 
fishes, on their feeding grounds, thur spawning grounds, their 
“ nurseries, or wherever they may he 

I he British Government has done a noble piece of work which 
will redound to its everlasting credit m providing for and carry 
ing out, the Ckalltngtr expedition Now that that great en 
terprtse is completed, and that the whole scientific world is united 
in appreciation of the results obtained, it would lie a glonous 
consequence, and surely a very wise action in the interests of the 
national fisheries, for the Government to fit out an expedition, 
in charge of two or three zoologists and fisheries experts, to 
spend a couple of years in exploring mire systematically than 
has yet been done, or can otherwise be done, our British coasts 
from the 1-aminanan rone down to the deep mud No one could 
be better fitted to organise and direct such an expedition than 
Dr John Murra) 

Such a detailed survey of the bottom and the surface w iters, 
of their conditions snd their contents at all times of the year 
for a couple of years would give us the kind of information we 
require for the solution of some of the more difficult fishery 
problems—such as the extent and causes of the wanderings of 
our fishes, which nurseries are supplied by particular spawn 
ing grounds, the reason of the sudden disappearance of A fish 
such as the haddock from a locality, and m general the history 
of our food hshes throughout the year It is creditable to our 
Government to have done the pioneer work in exploring the 
great ocean, but surely it would he at least equally creditable to 
them—and perha|is more directly and immediate!) profitable, if 
they look f ir some zuch return from scientific work—to explore 
our own seas and our own sea fisheries 

There is still another subject connected with the fisheries 
which the the biol jgist can do much to elucidate—I mean the 
diseases of edible animals and the effect upon man of the various 
diseased conditions It is well known that the consumjilion of 
mussels taken from stagnant or impure water is sometimes fol 
lowed by severe symptoms of irritant poisoning which may result 
in rapid death 1 his “ musaellmg ’ Is due to the presence of 
an organic alkaloid or ptomaine, m the liver of the mollusc, 
formed doubtless by 1 micro organism m the impure water It 
is clearly of the greatest importance to determine accurately 
under what conditions the mussel can become infected by the 
micro organism, in what stage it is injurious to man, and 
whether, as is supposed, steeping in pure water with or without 
the addition of carbonate of soda will render poisonous mussel* 
fit for food 

During this last year there has been an outcry, almost 
amounting to a scare, and seriously affecting the market, 1 as to 
the supposed connection between oysters taken from con 
tammaled water and typhoid fever This, like the musselling, 
is clearly a case for scientific investigation, and, with my col 
league, Prof Boyce, I have commenced a sene* of expenments 
and observations, partly at the Port Fnn Biological Station, 
where we have oysters hud down on different parts of the shore 
under very different conditions, as well as in dishes and tanks, 
and partly at University College, Liverpool 

Our object is to determine the effect of various conditions of 
water and bottom upon the life and health of the oyster, the 
effect of the addition of various impurities to the water, the con 
ditions under which the oyster become* infected with the typhoid 
baa 11 us, and the resulting effect upon $e oyster, the period 
during which the oyster remains infectious, ami lastly, whether 
any simple practicable measure* can be taken (1) to determine 
whether an oyster 1* infected with typhoid, and (a) to render such 
tn oyster innocuous to man A* Prof Boyce and I propose to lay 
a paper upon this subject before the Section, I shall not occupy 
further time now by a statement of our methods and results 

I have probably already sufficiently indicated to you the 
extent and importance of the applications of our science to 
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practical question* connected with our tithing industries But 
if the /ootogut hat great opportunities for usefulness, he ought 
always to bear m mmd that lie has alto grave responsibilities in 
connection with fisheries investigations Much depends upon 
the results of bis work Private enterprise, public opinion, local 
regulations, and even imperial legislation, may all be affected by 
his decisions. He ought not lightly to come to conclusions 
upon weighty matters I am convinced that of all the varied 
lines of research in modem zoology, none contains problems 
more interesting and intricate than those of bionomics, oceano 
graphy, and the fisheries, and of these three senes the problems 
connected with our fisheries are certainly not the least interesting 
not the least intricate, and not the least important in then bearing 
upon the welfare of mankind 

Amvniv 

le haul on June 33, 1895 (see p 497) 
0 alathca intermedia 


List of Species taken in 
Siohoes 
Atniere, sp 
Jfahckondna, sp 
Chona it lot a 
Submits domuncula 
ChaJtna a u/ata 
COI IhNIERAlA 
Dtcoryne con/erta 
Hateaum halectnum 
Sertulana abiehtia 
Loppinta ar la 
Hydrallmama f ilcata 
Campanula/ ta itrlt illata 
I a/o a dumosa 
Anlennttlarta ramose 
AUyomum digital um 
Virgnlarw. mtrabilu 
Sanot/tct} on cateuata 
Sagartia sp 
Adatnsi t palltala 
Echivoufrmata 

Thyone fusus' 

Aslertas rubtns 
Solaster pappo us 
tstichaster rostus 
Pot ami puhillus 
lalmtpts placenta 
Ophuxoma mgi a 
Ophiothrtx fra^ths 
Amphiura husjii 
Ophuglypha alula 
O alb/da 
Echinus phttra 
Spatangus purpureus 
Eckmocardium cordatum 
Brtssopsis lyr/ftra 
Echmocyamus punUus 
Vermfs 
Nemertes nets// 
Lhatopterus, sp 
Sptrohts, sp 
Serpula, sp 
SabeUa, so 
Owe Hu filsfornns 
Aphrodite acuUata 
Polyne, sp 
CEUSfACEA 


Balaam sp 
Cvchptccra mgnpts 
AconttopJurus elongatus 
Artotrogus magmetps 
Dyspontius strustus 
Zests goodstn 
Laopkonu thoracic* 
Stenheha rtJUxa 
Lschomoigus fbrfcuia 
A/uttyx, sp 


htu/iuia bamffica 
(/ a/z^on sptnosu 
'stem/ hywhits rostratus 
Jnachus lorscttensis 
Hyas roar talus 
Xantho tuber ulatus 
Po/tu/sus pu i/lus 
Eupa^urus beruhardus 
J pride a ux// 

L c it auen s/s 


POLY/OA 

Peti 1 Hina cen/ua 
7 ttbuhpora ap 
Crista cor nut a 
tell pora punn osa and 
three or four undeter 
mined species of Lepra 
lids 

/ lustra secnrifrons 
S / upeer Hat /a replan 1 
Let hilar la Jistulo a 
Moli use A 
Alumna ephtpptum 
Ostreo tanhs 
Pc ten ma Minus 
P opticularis 
P tif, nnus 

Mytilus modiolus 
Nu ula nucleus 
Cardium t hinatum 
I issoeardtum norm 
Ljpntia tslandua 
Solen pelluc ulus 
Venus gellina 
lyonsta nonegua 
S robuularta pnsmatica 
Astarte sulcata 
Modiolana marmorata 
isaxteata rugose 
Chiton sp 
Deutaltum entale 
Emargtmtla fissure 
Velutma levigate 
Tumtelks terebra 
Notice alien 
Fusus antufuus 
Aporrhats ptspehcant 
Oscantus membranaceus 
Dons, sp 
Aohs coronate 
TrUonm pteima 
Tumcata * 

Aseuktlla mrginea 
Styelopsis grossulana 
Eugyra glutinous 


WO 1351, VOL. 52] 


ShCTION G 
MBUIAMCAI SCIENCE 

Opfnim Addrfss by L F Vernoy Harcourt, M A , 
M Inst C E 

The Relation of Engineering to Science 

The selection of a subject for an inaugural address, ncces 
sitated by the honour conferred upon me of presiding o\er this 
Section has been rendered jieculuurly difficult, both on account 
of the numerous able addresses delivered in post years by my 
eminent predecessors in this office, and also by the circumstance 
that the branches of engineering to which most of my pro 
fessonal life has been devoted ha\c not as intimate a connection 
with mechanical science as some others Momver, whilst 
former Presidents of Section G have frequently dealt, in their 
addresses, with the progress of those special branches of engineer 
ing in which they have Iml most practical experience such a 
c urse in the present instance w >uld have exposed me to the 
danger if merely repeating information and reiterating opinions 
already recorded in the 7ro codings of the Institution of Civil 
Engineers and in other publications, with reference to maritime 
and hydraulic engineering It has, accordingly, appeared to me 
thu the exceptional ecaston of addressing a gathering of 
scientific |iersons an 11 f engineers who testify their interest m 
science by attending these meetings would be best utilised by 
e nsidtnng the relati n that engineering in general and 
maritime ail 1 hydraulic engineering in particular bear to pure 
science and the means ty which progress in engineering 
« lencc might be hest promoted, and its scope and utility in 
creased 

In addm >n to the >ft quoted definition of civil engineering as 

the til of directing the greet source* of power in nature for 
the use nnl eimemenee of man Thomas Tredgold also 
lefinel it in 1828 as that practical application of the most 
important principles if natural philosophy which has in a eon 
sideril le degree realised thi anticipation* of Bacon and changed 
the aspect and state f a flairs m the whole world If the in 
fluence of engineering could lie thus described in 1828 when 
railways and steamships were in them infancy and the electric 
telegraph and the various modem applications of electricity and 
mignetism had not r me inti existence, how far more true is it 
at the present day when the various branches of engineering 
have attainel such a marvellous development' Tredgold also 
redise I at that early fate that the resources of the engineer 
must be further directed So as to cope with the injurious forces 
if nature such as fl ols storms, and unsanitary cinditions, and 
thus protect men fr m hum as well as prom te thur well hung 
M rcover he foresaw the great capabilities of development 
ix iscsscd by engineering and its dependence on science, for 
he stated that the real extent to which civil engineering may 
be applied is ltmiteil only by the progress of science , its scope 
an 1 utility will he increased with every discovery in philosophy, 
and its res mrcts with every invention in mechimcal or chemical 
art since its bounds are unlimited, and equally so must be thl 
researches of its profess >rs If the full significance of these 
statements may be accepted as correct, engineers might fairly 
claim t > have a right I > say, “ As engineers we are necessarily 
men of science, and n > branch of science is outside our pn 
vince It might, hiwever be said that no engineer with his 
absorbing pr ifessum il av cations, would hav e the lime 11 acquire 
even the rudiments of the principal branches of science with 
their ever increasing developments, to the study of each of 
which the life work < f many earnest searchers into the secrets 
of nature is wholly dev itca Nevertheless a few branches of 
science, such a* physiology biology, and botany, appear to be 
beyond the scope of practical engineering, whilst a moderate 
acquaintance with some uhers might suffice for the needs of the 
engineer, except in certain special branches, supplemented as 
it can readily be by the advice of a specialist in complicated 
cases 

Among the branches of science necessary for the engineer two 
may be regarded as of the highest importance, namely, mathe 
made* and physics, upon which the science of engineering mainly 
depends, and without an adequate knowledge of these, no per 
too should he able at the present day to enter the profession of 
a civil engineer Other sciences of considerable though of com 
pamtively minor, importance to engineers in general, are 
ehemUttY, geology, and meteorology, but each of these assumes 
an enhanced value in special bntnctes of engineering 
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Mathematics m Relation to Engmotnng —The pre eminent 
importance of mathematic* in relation to engineering may be 
accepted a* hilly e*tab h*h ed , and a President of the Institution 
of Civil Engineers would not now tell a pupil, at their first 
interview, that he had done very well without mathematics, a 
remark made to me by a justly celebrated engineer over thirty 
years ago 

Surveying, which is the handmaid of civil engineering, depends 
upon the principle* of geometry for its accuracy , ana ordinary 
tnangulatlon, geodesy, and the rapid method of surveying and 
taking levels in rough country, known as tacheometry, are based 
on trigonometry and aided by logarithms Tacheometry, indeed, 
though earned out by means of a specially constructed theodolite, 
may be regarded as the practical application of the familiar 
problem in trigonometry of finding the height and distance of 
an inaccessible tower A proposition of Euclid forms the basis 
of the simplest and speediest method of setting out circular curves 
for railways, whilst astronomy has been resorted to for facilitat 
ing surveying m unexplored regions. The laws of statics are 
involved In tne deaign of bridges, especially those of large span, 
and also of masonry dams, roofs, floors, columns, and other 
structures, whilst torsion, internal ballistics, the trajectory of a 
projectile, the forces of impact, and the stoppage of a railway 
tram are dynamical problems Hydrostatics and hydrodynamics 
provide the foundation of hydraulic engineering, though, owing 
to the complicated nature of the flow of water, observations and 
experiments have been necessary for obtaining correct formula, of 
discharge (.cometncal optics has been employed for deter 
mining the forms of the lenses for giving a parallel direction to 
the rays proceeding from the lamp* of a lighthouse, in accord 
ance with the principles laid down by Fresnel The theory 
of the tides, the tide table* giving the predicted tidal rue at the 
principal ports, and wave motion—questions of considerable 
importance to the harbour engineer—depend upon mathematical 
and astronomical calculations , whilst the stability and rolling of 
ships, the lines for a vessel of least resistance in pasting through 
water, and the dimensions and form of screw propellers, to 
obtain the greatest speed with a given expenditure of power, 
have been determined by mathematical consideration* aided by 
experiment Electrical engineering depends very largely upon 
mathematical and physical problems, guided by the result* of 
practical experience and the possibility of the commercial 
success of the first Atlantic cable, depending upon the rate of 
transmission of the signals and the Ion of electrical intensity in 
that long journey, has been shown by Dr John Hopkinson in 
his “James Forrest" lecture, to have been determined by Lord 
Kelvin by the solution of a partial differential equation (Proceed 
tngs Inst C £ vol cxviti p 139) 

All branches of applied mathematics have, accordingly, been 
utilised by engineers, or, as in the case of several general pnn 
tuples and tidal calculations, by mathematician* to their benefit, 
but graphic statics will probably gradually supersede analytical 
methods for the calculation of stresses, as more rapid in opera 
bon, and less subject to errors, which are also more easily de 
tected in graphic diagrams Pure mathematics, m its higher 
branches, appears to have a less direct connection with engineer 


certain branches, as, for instance, probabilities, the theory of 
numbers, the tracing of curves, and some of the more abstruse 
portions of the subject, may be dispensed with 

Pkyuct in Relation to Engineering —Physic* has been 
placed after mathematics, as many physical problems are deter 
mined by mathematics, but in several respects physics, with its 
very wide scope in Its relation to the various properties of 
matter, 11 of equal importance to engineers, for there are few 
problems in engineering m which no part is borne by physical 
consideration* 

The surveyor avails himself of physic* when heights are 
measured by the barometer, or by the temperature at which 
water bods, and the spurt level is a physical instrument adapted 
by the surveyor for levelling across Land Evaporation, con 
densatton, ana latent beat are of great importance in regard to 
the efficiency of steam engines, and the expansive force of the 
gases g enerated or exploded, the diminution of friction, and the 
retention of the heat developed are essential elements in the 
econo m ical working of heat engine*. Allowance for expansion 
by heat and contraction by cold ha* to be made in all large 
structures, and deflection* due to changes in temperature have 
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to be taken into account The temperature, also, which de 
creases with the elevation above the sea level, and the distance 
from the equator, limits the height to which railways can be 
earned without danger of blodram by snow , whilst the tem¬ 
perature, by increasing about t* F with every 60 feet below 
the surface of the earth, Hants the depth at which tunnels can 
be driven under high mountain ranges. Congelation of the 
soil is employed, as will be exptuned by M Oobert, In 
excavations through water bearing strata 

Compressed air is used by engineer* for excluding the water 
from subaqueous foundations, so that excavations can be 
made and foundations laid, at considerable depths below the 
water level, with the same certainty aa on dry land The 
compression of air, and its subsequent absorption of heat on being 
liberated and expanding in a chamber, are employed for re 
fngerating the chamber* in which meat and other perishable 
supplies are preserved Compreesed air is employed for working 
the boring machinery in driving long tunnels through rock, ana 
provides, at the same time, means of ventilation, and it also 
serves to convey parcels along pneumatic underground tubes 
Moreover, the compressed air and vacuum brakes are the most 
efficient systems of automatic and continuous brakes, which have 
done so much to promote safety in railway travelling, and m 
reducing the lost of time m the pulling up of frequently stopping 
trains The production of a more perfect vacuum than can be 
produced by the ordinary air pump, might have been supposed 
to be merely an interesting physical retail (Journal of the 
Chemical Suciety, June 1864), but, in fact, the preservation of 
the heated filament of carbon in the incandescent electric light 
has been rendered possible only by the far more perfect vacuum 
obtained by the Sprengel vacuum pump, by which the air is 
exhausted down to so low a pressure as a two hundred millionth 
of an atmosphere 

The illuminating power of different sources of light 11 of great 
importance in determining the distance at which the concentrated 
rays from a lighthouse can be rendered visible, as well as in 
relation to the lighting of sirens and houses and the re 
frangibihty of the rays emitted, or the nature of their spectrum, 
should not be disregarded, as upon this depends the power of a 
light to penetrate mist and fog which cut off the rays at the 
violet end of the spectrum, and have comparatively little in 
fluence on the least refrangible red rays (Proceedings Inst 
C F , sol Is 11 pp 145-148) The effect also of the colouring 
of lights on their visibility is of interest in determining the 
shades of colour to tie used for signals and ship lights, and also 
the relatise power of the lights required for different colours to 
secure equal illuminating power Distinctions of colour are 
essential in these cases , but for distinguishing lighthouses, the 
use of coloured glasses has been abandoned, on account of their 
impairing the light emitted , and the desired indication has been 
effected by varying the number and duration of the flashes and 
eclipses in each lighthouse The detection of colour blindness 
is of interest to engineers, as this physical infirmity mcapaci 
tales men from acting as engine drivers, signalmen, or navigat 
mg seamen rhe use of compressed oil gas enables buoys and 
beacons to give a warning or guiding Tight fin about three 
months without requiring attention , and the electric light has 
accelerated the passage through the Suez Canal from JO# hours 
to so hours, and has greatly increased the capacity of the canal 
for traffic by enabling navigation to be earned on at night The 
electric light also affords an excellent, safe, and cool light in the 
confined cabins on board strip, in the headings of long tunnels, 
and in the working chambers filled with compressed air used for 
sinking subaqueous foundations 

Acoustics might seem to have little relation to engineering i 
but the soundness of the wheel* of a train are tested by the 
noise they give when struck with a hammer , warning notes are 
emitted by railway and steamship whistles, the foghorn on 
board ship, and the whistling and bell buoys employed fat 
marking shoal* or the navigable channel, whilst the striking of 
bells, the blast of steam rirens, and the explosion of compressed 
gun cotton cartridge* and rockets Indicate the position of light¬ 
house* in foggy weather' The most powerful sounds that can 


range as compared with light, for, under ordinary conditions, 
the most powerful urea ceases to be audible at a distance of sue 
or seven miles, whilst the tr an s mi s s ion of sound is very much 
affected by the wind and the condition of the atmosphere It 
seems possible that loud detonations at short mtervaU may bn 
more readily heard than the eootinuous blast of a steam trumpet. 
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Electrical engineering is very intimately connected with 
physics, for it really is the application of electricity to industrial 
purposes The very close relation between electricity and 
magnetism, diicovered by Oersted in r8ao, and Amber eatab 
lulled by the remarkable researches of Faraday, bas led to the 
present system of generating electricity by the relative move 
meat of coded conductors and electro magnets, in dynamo 
elect™ machines worked by a steam engine or other motive 
power The electrical current thus generated can be transmitted 
to a distance with little lots of energy, and it can either be used 
directly Amt lighting by arc or incandescent lamps, or be recon 
verted into mechanical power by the intervention of another 
dynamo Electricity is also employed for the simultaneous 
firing of a senes of mines, at a safe distance from the site of the 
explosion 

The convertibility of heat and energy, indicated by Mayer, 
forms the basis of thermodynamics, and the mechanical 
equivalent of heat, a physical problem of the highest interest, 
determined by Joule in 1843, furnishes a measure of the amount 
of work that can be possibly obtained by a given expenditure of 
heat in heat engines 

The above summary indicates how the discoveries of physics 
arc applied to many branches of engineering , and a knowledge 
of the laws of physics, and of the results of physical researches, 
appears, therefore, essential for the successful prosecution of 
engineering works. The very intimate relation of mechanical 
science to mathematics and physics, and the indebtedness of 
engineers to men of science outside the ranks of then own pro 
fession, are, indeed, evidenced by the roll of the Presidents of 
Section G, containing the names of Dr Robinson, Mr Babbage, 
Prof Willis, Prof Walker, and Lord Roese 

Ckemutry mi helot ten to Engineering —Gas making is in 
reality a chemical operation on a large scale, consisting in the 
destructive distillation of coal, the purification and collection of 
the resulting carburetted hydrogen, and the separation and 
utilisation of the residual products Chemistry, accordingly, 
holds a very important place in the requirements of the gas 
engineer 

The manufacture of iron, steel, and other metals, and the 
formation of alloys, are essentially chemical operations, and the 
Bessemer and Gilchrist processes, by which steel is produced in 
large quantities directly from cast iron, by eliminating a portion 
of the carbon contained m it, and also the injurious impurities, 


ethod of removing the carl 
on, and then combining a 


silicon and phosphorus, m place of the former costly and circuitous 
method of removing the carbon from cast iron to form wrought 
proportion of carbon vnth 
— _ based on definite chemical 
chemical knowledge for their develop 

Chemical analytic is needed for determining the purity of a 
supply of water, or the nature and extent of its contamination , 
and Dr Clarke s process for softening hard water, by the addi 
tion of time water, depends upon a chemical reaction The 
methods, alto, of purifying water by filtration, shaking up with 


Cement* and mortars depend for their strength and tenacity, 


the chemical changes which occur The value of Portland 
cement requires to be tested quite as much by a chemical 
analysis of its component parts as by the direct tensile strength 
of its briquettes, for an apparently strong cement may contain 
the elements of its own disruption, m a moderate proportion of 
magnesia or in an excess erf lime The chemical change which 
has been found to oocur in the Portland cement of very porous 
concrete exposed to the percolation of sea water under consider 
able pressure, by the substitution of the msgnesia in sea water 
for the Irate in the cement, if proved to take place even slowly 
i, would render the duration erf the 
.—ted wuh Portland cement very pre 

* the abandonment of this very convenient 
material by the maritime engineer 
Explosives, which have rendered such important services to 
engineers In the distraction of works through rock and the 


wm ucreuce, form an important branch of_ 

The uses of gun-cotton as an explosive agent, though not for 
guns, have bean gasatly extended by the fovesdatwas erf Sir 
nederick Abel, and by the discovery that it can be dptonated, 
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when wet and unconfined, by fulminate of mercury, whilst 


likely, by its application to firearms, to produce important modi 
flea turns in the conditions of warfare. The progress achieved 
by chemists in other forms of explosives has been marked by 
then successive introduction for blasting in large engineering 
work*. Thus the removal of the rock m driving the Mont 
Cetus tunnel, in 1857 71, was effected by ordinary blasting 
powder , whilst the excavation of the longer St Gothard tunnel. 
In 1872-82, was accomplished by the more efficient explosive 
dynamite (Proceedings /net C £ , vol xcv p 366) Moreover, 
the '.first great blast for removing the portion of Hsllett's Reef 
which obstructed the approach to Hew York Harbour, was 
effected mainly by dynamite, together with vulcan powder and 
rend rock, in 1876 , whereat the far larger Flood Rock, in mid 
channel, was shattered m 1885 by rack*rock, a mixture of potaa 
sum chlorate and mtrobenrol, and a much cheaper and a more 
efficient explosive under water than (dynamite (/bid , sol xcv 
pp 367-270) Rackarock is one of the senes of safety explosives 
first investigated by Dr Snrengel in 1870, which, consisting of a 
solid and a liquid, is safely and easily mixed for use, and these 
materials,'being harmless previously to their admixture, can be 
stored m large quantities without risk {Journal of the Chemical 
Society, August 1873) The cost also of this large blast 
was greatly reduced by the sympathetic explosion of the bulk of 
the cartridges by the detonation erf a senes of pninary exploders, 
placed at intervals along the galtenes and fired simultaneously 
ny electriLity from the shore 

The utilisation of sewage belongs to agricultural chemistry j 
and the deodoruution of sewage, and its conversion into a 
commercial manure are chemical processes The disposal of 
sewage by irrigation is a branch of agriculture , and the innocuous 
character of the effluent fluid, discharged into the nearest stream 
or river, has to be ascertained by chemical analysis Chemists 
have the opportunity of benefiting the community, and at the 
same tune acquiring a fortune, by discovering an economical and 
efficient process for converting sewage on a large scale into a 
profitable saleable manure, so that inland towns may not have to 
dispose of their sewage at a loss, and that towns situated on 
tidal estuaries or the sea coast may no longer discharge their 
sewage into the sea but distribute a productively on the land 

The purifying of the atmosphere from smoke, rendered in 
creasingly expedient by the growth of population, and the pre 
vention of the dense fog* caused by it, by some practical method 
for more thoroughly consuming the solid particles of the fuel, 
still await the combined efforts of chemists and engineers 

Geology tit Relation to Engineering —A knowledge of the 
superficial strata of the earth 11 important for all underground 
works, and essential for the success of mining operations. 
Geology is indispensable m directing the search for coal, iron 
ore, and the various metals, and the existence of faults or other 
disturbances may greatly modify the conditions The value of 
geology to the engineer is not, however, confined to the extrsc 
tion of minerals, for it extends, more or lets to all works going 
below the surface 

The water supply of a district, in the absence of a suitable 
river or stream, u dependent on the configuration and geology 
of the district, and the spread of London before the extension 
of waterworks, si pointed out by Prof Prestwich, had to be 
confined to the limits of the gravel subsoil, in which shallow 
wells gave access to the water arrested br the stratum of under 
lying London clay The unking also ofdeep wells for a supply 
of water, and the depth to which they should be earned, are 
determined by the nature of the formation, the position of fruits, 
and the situation of the outcrop of the waterbearing stratum 
A geological examination, Moreover of a site proposed for a 
r es erv oi r, to be formed by a reservoir dam across« valley, has 
to be made to ascertain the absence of fissures and the soundness 
of the foundation for the dam 

In the chiving erf long tunnels, the nature and hardness of the 
strata and their dip, the prospects of slips, and the possibility of 
the Influx of laqje volumes of water, arc geological con 
udemioiu which affect the designs and the estimates of cost 
The excavations also of large railway cuttings and ship canals 
are cooHdersbly affected both a* regards theu side slopes and 
coat, by the nature and condition of the strata traversed 

Meteorology ut Rtlotton to Engineering —The maximum 
pretNie that nay be exerted by the wind has to be allowed for 
U rs ten taring the strains which roofr, bridges, and other struc¬ 
ture* art liable to have to bear In exposed situations, and con- 
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tmuous records of anemometers for long periods are required for 
determining this pressure The force of the wind also, and the 
directum, duration, and period of occurrence of set ere gales, are 
important to the mantime engineer for estimating the effect of 
the waves in any special locality, for determining the quarter 
from which shelter is needed, and for ascertaining the seasons 
most suitable for the execution of harbour works the repair of 
damages and the carrying out of foundation!, of lighthouses and 
beacons on exposed rocks The harbour engineer must, indeed, 
of necessity be somewhat of a meteorologist, for the changes in 
the is ind and weather, the oscillations of the barometer, and 
the signs of an approaching storm are indications to him of 
approaching danger to his works which he has to guml against, 
for the sea u an insidious enemy which soon discovers any weak 
spot and may in a few hours destroy the work of months 
Continuous records of rainfall, as collected regularly by Mr 
Symons from numerous statnns in the United Kingdom, are 
extremely valuable to engineers for calculating the probable 
average yield of water fr im a given catchment aiea the greatest 
and least discharges of a river or stream, the sire of drainage 
channel needed to secure a low lying area fr< m floods and the 
amount of water available for storage or irrigation in a hit, and 
district The loss < f water by evaporation at different periods 
of the year, and under different conditions of soil and climate, 
the effect of percolation in reducing evaporation and the 
influence of forests and vegetation in increasing the available 
rainfall, while equalising the flow of streams are subjects of 
equal interest to hydraulic engineers and meteorologists 

Countries penxiically visited by hurricanes, c)clones, or 
cuthquakes, necessitate special precautions and special designs 
for structures and every additional information as to the force 
and extent of these visitations of nature is if value in enabling 
engineers to provide more effectually against their ravages 
Benefits (onftrrrdby Engtn ers upon Put e Sam t 1 nginecr 
ing is generally concerned in the apphcali m of the researches of 
science for the licncfit i f mankind and not in the extension of 
the domain of jure science whuh necessitates greater concen 
(ration of attention and study than the engineer in practice is 
able to devote to it L ngincers however, though never able to 
repay the ever increasing del l of gratitude which they owe to 
past and present investigators of science except in rendering 
these abstract researches of practical utility, have nevertheless 
heen able incidentally to promote the progress of science Thus 
mechanical science by the e nslruction of calculating machines 
the i lannneter, integrating machines the tide predict ir and 
tidal harmonic analyser of Lord Kelvin the self registering tide 
gauge, and various other instruments, has lightened the labours 
of mathematicians whilst excavations for works and borings 
have assisted the investigati ns of geologists The mechanical 
genius of 1 ord Kosse leu m unly t) the success of the gigantic 
telescope, which has revealed si many secrets of the heavens 
and the rapidity of 1 icom stion due to the labours of engineers, 
has greatly facilitated astrin imcal observations and physical 
discoveries besides promoting the concourse of scientific men 
and the diffusion of knowledge 1 Icclncal engineering, more 
over is s > cl jsely allied to electrical physics that the develop 
ment of the one necessarily i romotes the progress of the other 
The observations also conducted by hydraulic and maritime 
engineers in the course of their practice aid in extending the 
stab sties upon which the science c f meteorology is based 
Lngtneerm, 4 as an Experimental Saena -Engineering, so 
far as it is based on mathematics is an exact science, and the 
strains due to given loads on a structure can be accurately 
determined but the strength f the materials employed has to 
be ascertained before any structure can be properly designed 
Accordingly, the resistance of materials to tension, compression, 
and flexure, has to lx. tested ind their limit of elasticity and 
breaking weight determined 1 hus, previously to the construe 
Uon, by Robert Stephenson rf the Britannia lubular Bridge, 
the first wrought iron girder bridge of large span erected, 
numerous experiments on vinous forms of wrought iron were 
earned out by that eminent mathematician and mechanician 
Eaton Hodgkmson, who had previously indicated the proper 
theoretical form for cast iron girders, and to whom the success 
of the bridge across the Menu Straits was in great measure due 
(“The Bntanma and Conway Tubular Bridges,’ Edwin Clark, 
vol 1 p 83) Besides, the numerous tests always now made of 
the matenalt employed dunng the progress of any large 
engineering work, railway bridges are also subjected to severe 
test loads before being opened for public traffic, by which the 
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safety of the structures and their rigidity, as measured by the 
amount of deflection, are ascertained, serving as a guide for 
subsequent designs 

Numberless experiments have been made on the flow of water 
m open channels, over weirs, through orifices, and along pipes, 
and the influences of the nature of the bed, the slojie, depth, 
and sire of channel have been investigated by various 
hydrauhcians Mr Thomas Stevenson measured the force of 
waves at some places on the Scotch coast (‘ The Design and 
Construction of Harbours Thomas Stevenson, 3rd ed. pp 
53 56) Prof Osborne Reynolds has examined the laws of 
tidal fl iw in a model of the inner estuary of the Mersey, and in 
specially shaped experimental models (“ British Association 
Reports f r 1889, 1890, and 1891) and I have found it 
possible in smell working models of the Mersey and Seine, 
not merely to reproduce the configuration of the bed of the 
estuary out to sea, but also t > observe the effects of different 
forms of training works in modifying sandy estuaries 1 
Mr William hroude after his retirement from active practice, 
devoted his ilahues to experiments on the motion and resistance 
of ships in watei which nave proved of inestimable value to 
the naval architect and which formed the subject of his 
presidential a 1 lress to this Section in 1875 

Hectncal engineering is specially adapted for experimental 
investigati n and in this branch theory and practice are so 
closely alltc l thit some of the most emment exponents of the 
theory of the subject such as Lord Kelvin and Dr Ilopkinson, 
have devel ped their theories into practical results In most 
other br inches the investigat >r is generally distinct from the 
engineer in large J ractice, but it may be safely said that an 
able investigat >1 and gcncrahser in engineering science, as, for 
instance the hte I rof Hank me, accomplishes work of more 
value ti the ] rofession at large than the practical engineer, 
wh in the wvrlds estimalim appears the more successful 


P v erj 1 ranch of engineering science is more or less capable of 

I ung advance! 1y experimental investigations and when it is 
borne in nun 1 thit the force of waves, the ebb and flow of tides 

x the influences ■ f training works in estuanes, and the 

_ if ships at sea have lieen subjected to experimental 

research it aliens impossible ti assign a limit to the range 
of expcnments os 1 means of extending engineering knowledge 

I I iblems 1 f c nsiderable interest, which can only be solved by 
experiments or 1 y c imprehcnxivc generalisations from a number 
of examples must frequently present themselves to engineers in 
the c ursc f their practice, as they have t> myself and 
eugineers w til 1 render a great service to the profession if they 
w iuld follow up the lines of investigation thus suggested to them, 
in the true spirit f scientific inquiry 

1 ailwe of Woik duetoNegh tof S lenttfic Consideration* — 
Before the amount and distribution of the stresses in structures 
ere thoroughly understood a disposition was naturally evinced 
err on the sale f excessive strength , and the materials in the 
nous parts e f the structure were not suitably proportioned to 
e load te be borne, resulting in a waste erf materials and too 
n expen Uture on the works Thus some of the early 

- ■ B Spain exhibit an excessive thick 

• - ’ i on the 




day porn 
:es, the o 


.. 1 not properly distributed Boldness engendered by 

increased experience, and dictated by me- - 

tended to make the engineers of the j 

opposite course and under these arci _ 

calculation of the strains, the exact strength of the materials, 
1 a strict appreciation of the physical laws affecting the 
designs become of the utmost importance 
The failures of many bridges may be explained by erron in 
design, defects in construction, or by economy carried beyond 
the limits of safety in pushing forward railways in undeveloped 
countries, but other failures are attributable to a disregard or 
underestimation of the influence of physical e 
is aae to urn 


of the bridge, and was inadequately provided against by the 


comprW Uun Emboucbuw. L F Vinwi Hmowt Pvu Uand N«W«a 
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small transverse width of the piers in proportion to their height, 
which were further weakened by bad workmanship in the 
bracing of their columns. The bursting of the Bouiey masonry 
dam in France this year must be attributed to an inadequate 
thickness at part of the croas section, producing a tensional 
strain on the inner face with the reservoir full, aided by the 
instability resulting from a fissured foundation The overthrow 
of the outer arms of the Madras breakwaters, during a cyclone 
in 1881, may be traced to an inadequate estimate of the force of 
the waves m a storm, in deep water, and with a great fetch 
acroaa the Indian Ocean, beating against the portion* of the 
breakwaters directly facing thur course, for these outer 
portions, running nearly parallel to the coast line, 
were not made any stronger than the inner portions 
placed at right angle* to the shore and the direction of the wave* 
and situated for the mo*t part in shallower water The erosi n 
of the bed of the (ranges Canal on the first admission of the 
water, necessitating the erection if weirs at interval* to chet k the 
current, resulted from an error in the calculated discharge of the 
channel with the given inclination and the consequent undue 
velocity of the stream, producing bcour The failure of the jetty 
works at the outlet of the Rhone to effect any pemuntnt 
deepening of the channel over the bar was due to the unsuit 
able direction given to the outlet channel in view of the physical 
conditions of tne site and the concentration >f all the discharge 
and consequently all the alluvium earned down, into a single 
mouth whereby the rile of depjyut in front of this outlet his 
heen consideraMy increased The excessive tost, and emse 
quent stoppage, of the Panama Canal works though due t > a 
vanety of causes, must be partly attnl uted to want of due ct n 
sideralion of the strata to be excavated for a cutting of 300 feet 
in depth, which may be possible in rrek, becomes lmprarticiMe 
when a considerable portion his 11 be executed in scry 
treacherous clay 

Occasionally futures of works may he attnhuted to <\ecj 
tional causes or peculiarly unfavourable conditions but in most 
cases, as in the instances given above, they are the result of 
errors or deficiencies in design, which might have l«cn avcided 
by a more correct appreciation f the physical c in fill ns 
involved 

Scientific Training of Fugin er In most professions lire 
liminary training in those branches < f knowledge calculated to 
fit a student for the exercise if his pr fessiun is considered indie 
pensably necessary and examinations to test the proficiency f 
candidates have to he passed is a necessary qualifies!■ n fir 
admission into the Army Navy, Church Civil bervire and both 
branches of the law Sjncial cm is taken in securing an 
adequate preliminary training in the ease of persons towh 111 the 
health of individuals is to be entrusted not merely by experience 
in hospitals but also by examinations in those branches < f 
science and practice relating to medicine and surgery licforc 
the medical student can become a qualified practitioner If 
so much caution u exercised in protecting individuals from 1 emj, 
attended by doctors possessing insufficient knowledge of the 
rudiments of their profession, how much more necessary should 
it be to ensure that engineers are similarly qualified, to whom 
the safety and well being of the community, as well as Urge 
responsibilities in regard to expenditure, are liable t> be 
entrusted I The duty of the engineer is to apply the resources of 
nature and science to the material benefit and prtigress of 
mankind , and it, therefore, seems irrational that no guarantee 
should be provided that persons before becoming engineers 
should acquire some knowledge of natural laws, and of the 
principles of those sciences which form the basis of engineering 
The Institution of Civil h ngineers has, indeed, of recent years 
required some evidence of young men having received a good 
education before their admiwon into the student class but soint 
of the examination* accepted aa sufficient for studentship, such aa 
a degree in any British university afford no certainty in them 
selves that the persons who have passed them possess any of the 
qualifications requisite for an erapneer and it is quite unnecessary 
to become a student of the Institution in order to hecome an 
engineer The Council of the Institution has no doulit been 
hitherto deterred from proposing the establishment of an 
examination in mathematics and natural science, vt a necessary 
preliminary to becoming an engineer, by the remembrance that 
some of the most distinguished engineers of early days m this 
country were self taught men , but since those days engineering 
and the sciences upon which it is based have made marvellous 
advances s and in view of these developments, and the excellent 
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theoretical training given to foreign engineers it is essential that 
British engineers if they desire to retain their present position m 
the world, should arrange that the recruits to their profession 
may be amply qualified at their entrance in theoretical know¬ 
ledge, in order to preserve the standard attained, and to 
be m a position to achieve further progress No amount 
of preliminary training will indeed, necessarily secure 
the success of an engineer any more than the greatest pro 
fietency would be certain to lead the medical student to renown 
os a physician or surgeon , but other conditions being equal, 
it will greatly promote his prospects of advancement in his 
profession, and his utility to hts colleagues and the public 
The engineers of the past achieved great results in the 
then early dawn of engineering knowledge by sound common 
sense, a ready grasp of tint principles and of the essential points 
of a quest! >n, capacity f r inquiring knowledge, power of 
managing men and impressing them with confidence, and 
shrewdness in selecting c mpetent asnstants Hi esc same 
qualities arc still needed fir success in the present day, coupled 
with an opportunity of exhibiting them , but far more knew ledge 
of mathematics and ether sciences is required now, owing to the 
enormous advances effected if the progress of engineering science 
is to be maintained h ven though in some branches, engineers 
in large practice may not have the time, or retain the requisite 
facility, tor solving intricate mathematical problems they should 
be able readily to coni) rchend the full bearing of the principles 
presented ind to un Icrstand the nature of the solutions put before 
them whiLh nothing but the scientific faculty implanted by early 
training in mathematics and physics can adequately secure 

A qualifying exnnunati >n for engineers would usefully stop 
persons at the outset from entering the profession, who failed to 
evince the possessi in f tht requisite preliminary knowledge it 
would indicate by the subjects selected the kind of training 
best Calculated to fit a person to become a useful engineer and 
It would protect the jullic, as far as practicable, from the in 
juries or wislc of money th it might result from the mistakes of 
ill qualified engineers 

S/ aah int, in Engineering Some branches of engineering 
have fir a long time lieen kept distinct from others such as the 
construct! >n <7 steam engines locomotives, and marine engines, 
ship building heavy irdnance, hydraulic machinery, and other 
purely mechanical works one or more of which have been 
treated as specialities by certain firms and also gas lighting, 
and m ire recently electric lighting In the department how 
ever of civil engineering in its narrower signification as distin 
guished fr ni mcchinitil engineering engineers of former 
times were regarde 1 as equally qualified to undertake any of 
the branches f pul lie works, and the same engineer might 
be entrusted with the execution of roods, railways, canals, har 
biurs, docks, sewerage works, and waterworks while even 
steamships were n l excluded from the catcgonr in Brunei s 
practice lhe engineer it today, indeed would be lacking 
that important factor for success, common sense if he declined 
to execute any class cf w irks which he might be asked to under 
take tnd a vanety if w rks is very useful to the engineer in 
enlarging his views and experience, as well as in extending the 
range of his practice The tendency however, now m 
engmeenng, as In medicine is for the engineer s practice to be 
confined to the special I ranch in which he had had most 
experience , a result which cannot fiul to be lieneficial to the 
public, and calculated to promote the progress of each branch 
The powen of the human mind are too limited and hfe is too 
short, for engineers t > be able to acquire, in the present day, 
equal proficiency m the theory and practice of the several 
branches of engineering science with their ever widening scope 
and development, and as in the domain of abstract science, 
general progress will be best achieved in enginecnnmsctence by 
the concentration of the energies of engineers in the advancement 
of their special bne of practice 

Value of Ctngrfiset on Special Branches ef Engineering — 
The scope of engineering science is extending so first that it u 
impossible for the Institution of Civil Engineers, which, as the 
parent society, embraces every branch within its range of 
subject*, to give more than a very lnmted time for the con 
sdenboa and discussion of papers relating to the non 
meehantqal brandies of the profession comprised in public 
works M«charucal, electrical, and gaa engineers have special 
societies of tffcir own for advancing their knowledge and 
publishing theft views and experience, while sharing equally 
with the other branches in the benefits of the older Institution. 
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Congresses accordingly afford a valuable opportunity for 
railway, li> drmuhe, and sanitary engineers of expressing 
thtir views, and enlarging their experience hy consultation 
and discussion with engineers of \anous countries My 
experience of the six maritime, inland navigation, and water 
works international congresses I have attended in I ngland and 
ibroad has conwnctd me of the very great value of such 
meetings m collecting information, comparing views, and 
obtaining some knowledge of foreign works and methods, whilst 
the acquaintances formed with some of the most celebrated 
foreign engineers, afford opportunities of gaining further mfor 
mation about works abroad, and deriving experience from their 
progress and results 

En^ttuinti s literature Lawyers have Iwen defined as per 
suns who do not possess a knowledge of law, but who know 
where to find the law which they may require It may be hoped 
that a similar definition is not applicable to engineers , but with 
the rapid inertase of engineering ’iterature, it is most desirable 
that engineers should be able readily to refer to the information 
on any special subject, or descriptions of any executed works, 
which may have been published Much valuable matter, how 
ever, is buried in the proceedings of engineering and scientific 
societies, and in various publications , and often a considerable 
amount vf time is expended in fruitless search This great waste of 
time and energy, tnd the loss of available information involved, 
led me a few years ago to suggest that a catalogue of engineering 
literature ought to be made, arranging the livts of publications 
relating to the several branches under separate headings There 
is a possibility that this arduous and costly task may be partially 
accomplished in separate volumes , and, at any rate, the first 
step has been effected by the publication, undtr the auspices of 
the Paris Inland TVavigation Congress of 1893, of a catalogue of 
the publications on rnlind navigation A start has also been 
made in 1 ranee, Italy, and 1 ngland, towards the preparation of 
n similar catalogue on maritime works, whuh it may be hoped 
means one clay will he found to publish on the meeting of some 
future congress hngineer. who have searched, even m the 
best libraries for the published information on any special sub 
;eet, will appreciate what a great boon an engineenng subject 
catalogue would lie to the profession, and indirectly to the 
public at large 

The occasional publication of comprehensive books on special 
branches of engineering, and concise papers on special subjects 
b> competent authorities, are extremely valuable in advancing 
and systematising engineering knowledge, but the time and 
truuble involved in the preparation of such publications must 
like the organising of congresses, be regarded as a duty performed 
in the interests of the profession and science, and not as affording 
a prospect i f iny yieeumary liencfit 

ton hiding Jiemaitt —In this addreaa I have endeavoured, 
though very imperfectly, to indicate how engineenng consists in 
the application of natural laws and the researches of science for 
the liencfit and advancement of mankind, and to point out that 
increased knowledge will lie constantly needed to keep pace with, 
and to carry on, the progress that has been made The great 
advantages provided tiy engineering works in facilitating com 
mumvatmns and intercourse, and consequently the diffusion of 
knowledge in increasing trade, in extending civilisation to 
remote regions, in multi|)lying the comforts of life, and affording 
enlarged possibilities of enjoyment and change of scene, may be 
regarded as amply acknowledged , but the more gradual and 
lesa obvious, though not less important, benefits effected by 
engineering works are not so fully realised 

A comparison of engineering with the otheT chief branch of 
applied science, medicine, exhibits some similarities and 
differences In both profusions, the discoveries of science are 
utilised on behalf of mankind , but whilst physicians devote 
themselves mainly to individuals, engineers are concerned m 
promoting the well being of the community at large Persons 
reluctantly consult doctors when they are attacked by disease, or 
incapacitxted by an accident, but they eagerly resort for enjoy 
ment to railways, stcamshqn, mountain tramways, piers, great 
wheels, and Fine! towers, and they frequently avail themselves 
of the tneans of cheap and easy locomotion to complete their 
restoration to health by change of air and climate Physicians 
try to cure people when they are ill whereas engineers en 
deavour, by good water supply and efficient drainage, to main 
lain them in health , and in this respect, the evident results of 
medical atoll are far more readily realised than the invisible, 
though more widespread, preventive benefits of engineering 
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works Statistics alone can reveal the silent operations of 
sanitary work , and probably no better evidence could be given 
of the inestimable value of good water and proper drainage on 
the health of the population of large towns, when aided by the 
progress of medical science, than the case of London, where, 
towards the close of the last century, the death rate exceeded 
the birth rate, and the numbers were onlj kept up by constant 
immigrations, whereas now, in spite of the vast increase of the 
population and the progressive absorption of the adjacent 
country into the ever widening circle of houses, the number of 
births exceed the deaths by nearly nine hundred a week 

In engineering, as m pure science, it is impossible to stand 
still, and engineers require to be ever learning, ever seeking, to 
appreciate more fully the laws of nature and the revelations of 
science, ever endeavouring to perfect their methods hy the light 
of fresh discoveries, and ever striving to make past experience 
and a wider knowledge stepping stones to greater achievements 
Engineers have a noble vocation, and should aim at attaining a 
lofty ideal, and, in the spirit of the celebrated scientific dis 
coverers of the past, such av tialileo, Newton, I aplace, Caven 
dish, I yell, and 1 aradaj, should regard their profession, not so 
much as an opportunity of gaming a pecuniary reward, as a 
means of advancing knowledge, health, and prospenty 
The remarkable triumphs of engineering have been due to the 
patient and long continued researches of successive generations 
of mathematicians, physicists, ind other scientific investigators, 
ard it is by the utilisation of these stores of knowledge and 
experience thal engineers have acquired renown A higher 
tribute of gratitude sliould perhaps be paid to the noble hand 1 f 
scientific investigators who in pursuit of knowledge for its own 
sake, have rendered possible the achievements of engineering, 
than to thosi who nave made use of their discoveries for the 
attainment of practical benefits , but they must both be regarded 
os co workers in the promotion of the welfare of mankind The 
advancement of science develops the intellectual {acuities of 
nations, and enlarges their range, whilst the resulting progress 
in engineenng increases their material comforts and prospenty 
If men of science, by closer intercourse with engineers, could 
lealise more full) the practical capabilities of thur researches, 
and engineers, b> a more complete scientific training, could gain 
a clearer insight into tha scientific aspect of their profession, 
both might be able to co operate more thoroughly in developing 
the resources of nature, and in furthenng the intellectual and 
matenal progress of the human ract 


Shom> Sprim heip Mchixi 
THE fort) fourth meeting of the American Association for the 
Advancement of Science was held at Springfield, Mass , 
August 39 to September 4, being the second meeting held at that 
city , the first was in 1859 

In the early history of the Association frequent meetings were 
held in New Lngland, but fifteen years have passed since the 
last preceding New 1 ngland meeting, held at Boston The 
social and intellectual life of all New Lngland cities ranks high, 
and the Association found a most appreciative and hospitable 
community 

A copy of the address of the retiring President, Dr Darnel 
Ci Bnnton, on ‘ The Aims of Anthropology," has already been 
sent to Nah ri It was a matter for regret that the author 
was unable to attend and read it personally 

The vice presidential addresses were not quite so many as 
usual, owing to the resignation of Proft Holden and Jordan as 


trans continental railroads had reduced fares sufficiently The 
addresresdelivered were b\ W L Stevens,on "Recent Progress 
ui Optics ’ t William McMurtne, on “ The Relation of the 
Industries to the Advancement of Chemical Science "» William 
Kent, on ‘‘ The Relation of Engineering to Optics” 1 J 
Hotchkiss, cm *• The Geological Survey of Virginia, (835-1841 
its History and Influence in the Advancement of Geologic 
bpence", J C Arthur, on “The Development of Vegetable 
Physiology* 1 F H Cushing, on “ The Arrow” t and B. E 
Feroow, on “The Providential Function of Government n 
Relation to Natural Resources ” 
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One of the first and most important matter* of business pre 
sented was in reference to the proposed meeting of the British 
Association m Toronto in 1897 The writer offered a resolution 
•cordially inviting the Association in case they decide to accept 
the invitations alreadj sent them from Toronto to hold the 
meeting there, to attend our meeting also as our guests and re 
•questing them to send early notice of the time of meeting to 
the ] ermanent Secretary of our Association, that ample time 
may U had 11 make suitable arrangements, and to renew the 
delightful memories of the Philadelphia meeting in 1884 This 
was referred to the Permanent Secretary with power 

Should the Association come to America as proposer! it 
bee ms probable that the long deferred San Francisco meeting 
wdl then be held, as it is believed that many visitors will 
desire to cr ss the continent by the Canadian Pacific Kail 
road, which was incomplete at the time of the Montreal 
meeting in 1884 but many who attended that meeting went 
as far west is the road would then take them As Sir Wm 
C \ an H ime l resident of that road, is a member of the British 
Assoclati n and has been a member of ours his influence is 
rehid on l secure favourable rates of transportation Still 
another factor is that the Christian 1 ndeavour Societies expect 
to meet at Sul Francisco in 1897 and as they art a mighty 
army—70 000 attended the B tsl n meeting this summer the 
railroads usually lfttr exceptional rates to secure their 1 atre nsge, 
and the Vsxouati ns can share in the lieneht of the reducti in 

Of the 207 papers read before the several Sections many 
might be menu nel The subject of colsur and colour 
standards on which Mr I illsbury had an article in a recent 

numlicr of Nam ki was presented by him and others and reso 
lutions were passe I lot king toward the establishment if a colour 
standard F h von Nardroff exhibited and described a new 
apparatus fir studying nlour phenomena Colsur photography 
was discussed and ph >t igrai hs exhibited by F I Ivex 

A process for iih it Lrtphing the vocal cords in acti in has 
been disc is ere I ly F S Muckey and Wm Halloc* ind it u 
found that the pitch if a 11 ite is raised by rotating the arytenoid 
cartilages with ut inert ising the tensim of theerrds just as a 
violinist makes high nates by sh rtening the string with his 
finger \ nee analysis als 1 hu> been studied hy Messrs Hallotk 
and Muckes by an ingenious system of resonitors firtht funda 
mental and seven overtones covering three octaves from the 
fundamental C These resrnatirs ire so arranged thlt the 
1 duration of each causes the flickering of a tiny gas jet and by 
rbsemng these it can be seen which < f the overtones are s und 
ing and ty drawing straight or wavy lines to corresjund with 
each of these 1 pictuie of the t( ne ean be made This wdl 
enable a singer t j see every t me in his voice, and learn wherein 
he needs 1 correct it 

The Weather Bureau of the United States supplied experts to 
fill up an afternoon in a joint meeting of four Sections Willis L 
Moore the new chief of the bureau spoke of the work in hand 
and that contemplated An elaborate scheme of observation of 
upper strata if the air by kites and balloons and kite lialloons is 
to be carried out and regular observations are to be made of 
*' sensible temperature by the wet bulb thermometer 

Frank N Bigelow, in lus paper on solar magnetic radudi m 
and weather forecasts made some very remarkable statements 
The sun, he says, throws out curved lines of magnetic firce 
These are connected with sun spots and with storms on the 
earth They have been studied by him *0 carefully that he fixes 
the time of the sun s axial revolution more accurately than evtr 
before at 26 67928 days, with a probable error only in the last 
or possibly the two last figures A surprising inference from his 
studies is that the earth has a crust 800 mile* thick, and the sun 
has also a crust Future investigation will supply data for a long 
forecast of seasonal weather conditions, yean ahead Cleveland 
Abbe followed with a paper on clouds and their nomenclature, 
and Alfred J Henry with some very beautiful cloud photographs 

Electro metallurgy has made rapid strides, and a paper on 
c alci u m carbide byr de Chalmot and J T Morchead, gave an 
account of the process used at their works in Spray, N C , for 
cheap production of this compound by smelting together lime 
and coke in the electric flunace This enables them to produce 
acetylene, the illuminating principle of gas, much cheaper than 
any other process 

A paper on the new process of making white lead by electric 
action was read by R F Williams before the American Chemical 
Society, which met at Springfield two days earlier than the 
Association Mr Williams describes the process, which will work 
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a revolution in thix industry Instead of acetate of lead, as in 
the old process, sodium nitrate is used together with sodium 
bicarbonate A number of cells are filled with the solution, with 
plates of lead at one pr le and of cower at the other The 
current from a dynamo causes nitnc acid to be liberated and tc 
combine with the lead A number of reactions occur with the 
final production of white fial in a very fine and uniform state 
and of superior colouring quality The chemicals can be re used 
indefinitely Vs many as 500 pounds have already been made 
at one charge 

The 1 coromic Sectun has always been one of great popular 
interest The m inetary questi n, monometallism or bimetallism 
by J W Sylvester an 1 Henry 1 arquhar, taxation in the United 
States by Ldward Atkinson growth of great eities, by E L 
Corthell, manual training in horticulture, by W R Latently, 
were among the matters treated of An effort was made to 
widen the seojie of this Section by a change of nime Its name 
—Section of Fc nomir Science and Statistics—was deemed 
peculiarly undesirable an 1 after much discussion of the re 
spective merits of vuculogy and ‘social and economic 
science the latter title was aiopted as the name of Section I 

Buffilo was un mimously rh sen as the next place of meeting, 
f allowing the practice of the Association to meet at that city 
every tenth year liginning with 1866, when 79 members there 
reorganised the Vssociation afl er ux years of suspended animation, 
during which no meeting had been held 

The lime for meeting was much controverted The Council 
rec immen led a change 1 Me nday as the opening day which 
met decided oppositi n and on an informal vote 30 were op 
posed t it and lily 27 favoured it f>ut opposition at length 
gave way, and thi next meeting will begin on Monday Vuguxt 
24 1896 at Buflalo 

Officers elected were—1 resident F Award I) Cope of Phila 
delphia \ tee 1 rtsi lents A Mathematics and Astronomy 
William 1 Story of W recster, B lhysies Carl Leo Mees of 
Terre Haute Ind C Chemistry W A NoyesofTerre Haute, 
Ind I) Mechanic al Science and Fngmccnng Trank O 
Marvin f I awrcnce Kan 1 Geology and Geography B 
K Fmerscn of Anhersi 1 /oology, Theodore N C ill of 
Washington G Botany N I Britton if New Vork city H 
Vnthropol gy Alice C Fletcher of Washington I, Social 
Science William R Larenby of Columbus, O 1 ermanent 
Secretary F W Putnam 1 f Cambridge General Secretary 
Charles R Barnes of Madis n Wig Secretary of the C uncil 
Asaph Hall Junr f Vnn Vrbor, Mich Secretaries of the Sec 
tlons A Mathematics and Vstronomy Fdwin M Frost of 
Hanover Ml B lhysies I nnk I Whitman ef Cleveland, 
O C Chemistry Frank 1 Venable of Chapel Hill, NC , 
I), Mecliameal S lence and F ngineenng John ( albraith < f 
Toronto Can 1 ( e logy and Geography \ C Gill of 

Ithaca NV F/xl.yDS kelhcott of C .lumbus O , 
C Botany l eorj,c F Vtkinson of Ithaca, N V 1! Anthropo 
Ijgy John G B urke l mted States Army I Social Science, 
R T Colburn of Llirxlcth N J Treasurer R S Woodward 
of New Vork Wm H Hair 


LETTERS TO THE EDITOR 
[Thi EdUtr den net held ktmtelf responsible fir opinions ex 
prtsstd bp hit corrtspendtnts NtUhtr can hi undertake 
te return, *r te cerrttpend with thi writers of, n/iettd 
manuscripts intended fer this Dr any ether part of Natum 
Ale notice is taken of anonymous communications ] 

August Meteor* — Red Spot on Jupiter 
As supplementary to my paper on the August meteors (Nat iter, 
No 1347, August 22) ino to Prof A S Ilerschels interesting 
letter in the same subject (No 1349, September 5), I may note 
that a further comparison of the recent observations has revealed 
two additional mstam.es f doubly observed meteors 

On August 11, 1 oh 59m , Prof Herschel at Slough recorded 
a meteor equal in brightness to a first magnitude star and moving 
swiftly along a path of 2*1* from 264* + 52* to 252* + 31*, or 
from the head of Draco into Heresies The meteor left a long, 
thin, white streak for 2 aecs , and the duration of flight was 
estimated aa 1 sec Mr H Colder, at Bridgwater observed 
the same objOtit, noting the time a* loh 58m , and the apparent 
path as 23* + 53i* to 14* + jo* between Cassiopeia and 
Andromeda 
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The meteor was evidently a Peneid, and had a radiant at 
36" + 57’ It wax tint seen when at a height of 95 mile* above 
Oxford, and disappeared when 61 miles above Devires Its 
real length of path was 53 miles, and the earth point is indicated 
in the F nghsh Channel about io miles south of Lyme Regis, 
Dorsetshire 

On August 11, nh 43m, Prof Ilenchel mapped a small 
bolide, rivalling Jupiter in brightness, and traversing with 
moderate sjieed a course of 15“ from 229* + 59* to 225* + 44*, 
or from near 1 Draconis to the head of Bootes Duration of 
flight 1 S sec , the nucleus was evenly bright all the way, and 
it left \ streak for 3 secs Mr Colder registered the same 
meteor, and gives the time as ilh 42m , magnitude equal to 
Jupiter, and path as 60* + 6a4* to 70‘ + 64° m Camelopardus 

This object was also a Perseid, the radiant being at 32 + 52* 
near the cluster at x Persei The meteor at its first appearance 
wah 75 miles high above a point 3 miles N of Stratford on 
Avon, and at its disappearance 52 miles high over a plate 5 
miles W N W of Groat Malvern Its real length of path was 
34 miles, and earth point 6 miles S E of Aberdarc 

Red Spot on Jnpthr When twilight liecame too strong for 
comet seeking on the morning of \11gust 25 last I turned my 
10 inch reflector on Jupiter in I saw the red spot indefinitely 
near its central transit I he planet had only just risen above 
the tops of some houses in this locality, and the telescopic image 
was by no means good lwt 1 estimated the transit of the spot 
occurred at 4I1 24m v m ( Vugust 24 i6h 24m ), or about 
0 4m ifter Mr Marth s rero meridian, System II , so that the 
longitude of the spot was 5” 7 1 he shouldering 1 f tht great 

south equatorial licit, east of the spot, was very conspicuous and 
afforded an excellt nt guide to the position of the latter A few 
minutes afttr the transit of the reel spot I noticed a Urge while 
spot on the north side of the north equatorial belt, jiassino the 
central meridian A power of 312 Wis used in these nhser 
vat urns W I DpnMM 

Bristol, September 7 


Curious Optical Phenomenon j 

Tin following desenpti in if an optical phenomemn, and Us 
probable explanation, may lie >f interest It will lie observed 
that a similar experience occurring to one not accustomed to 
making optical experiments would very probably have caused 
him to believe that he had seen a ghost It is therefore of 
importance psychologically 

The facts observed were as follows —At about 1 A M , 
\ugust 26, I went to my bedroom to get to it I had t> 
jiass through a small room which I used as a study On 
entering it, though it was dark, ind I had no lamp the sm ill 
room seemed brightly illuminated about is bright as an 8 c p 
lamp would make it, apparently To one side of a window m 
lhc room I saw a man standing, whom I recognised to be myself 
1 he whole impression was very vivid and clear 

So far nothing was observed beyond what is described in the 
ordinary ghost story I was much occupied with the cunudcra 
lion of a problem at which 1 had lieen working ind did not at 
first grasp the full signification of what I saw On turning my 
head, the figure disappeared, but on looking towards the 
window, through which a wry feint line came, the image 
reappeared I then noticed that it was apparently standing in a 
position occupied, as I knew, hy a large table On more close 
examination, without, however, moving from the spot where I 
was standing, I saw that it had changed, and that it did not 
appear to have features, then it appeared to be flat against the 
wall, and I finally recognised it as an after image of a shadow 
On my first seeing it, however, it did not have this appearance 
to me, and I had evidently mentally supplied the features as one 
often does to the face of a friend who is seen at a distance 
which is really too great to admit of actual recognition 

I then gut the impression of having seen the shadow before, 
and on considering the matter a few seconds, remembered that 
it was just before I had started for my room I had been 
working in another room endeavouring to solve a physical 
problem for four or five hours, and for about half an hour, or 
possibly more, had been steadily looking at a lamp (a habit of 
mine when abstracted), I then got up, leaving the lamp ht, 
and went out on my way to my bed room as mentioned above 
On going out of the door my shadow was thrown by the lamp on 
the wall mst to the right uf the door The passages were entirely 
dark, and it was not until I entered the room used as a study, 
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that the ftunt light coming through the window and felling on 
the same spot of the retina that was previously occupied by the 
imsge of the dark doorway, stimulated the after image 

I may say that my health was of the best, but that I had been 
smoking heavily for a few days previously, and the fact had 
begun to force itself upon me 

I would especially remark upon the apparent brightness of 
the apparition I had never seen an after image so bright On 
going back to the room where the lamp was, I proved that the 
appearance of the shadow thrown as I went out of the room 
corresponded with that of the image seen, minus of course the 
features and colour, which had been supplied by the 
imagination 

In speaking of optical phenomena, 1 would say that an easy 
way of showing that the colours seen in the colour top are due 
to lack of accommodation, is by taking a piece of red paper 
or cloth, uul turning the top till the inner or outer line matches 
it exactly Then without moving or changing the speed of the 
top, place befort Ihi eye a convex glass The colour on the 
top will disap|iear, liut that of the cloth will of course remain 
Similar experiments to those observed with the top can be 
observed b) drawing dark lines on a piece of glass, and waving 
dirk and white paper liehind them K A > 


V Remarkable Plight of Birds 

Till f< rms of birds flying at a great height and crossing the solar 
disc, as described by Mr Bray in your issue of August 29, have 
been rather frequently seen here during the spring and autumn 
months, and the writer has always attributed such flights to 
migrating birds 1 n passage They have usually been noticed 
while observing the image of the sun projected on a card screen 
from the eyepiece of a smill equatorial telescope , occasionally, 
however, they hue attracted attention at night also, crossing 
the disc 1 f the moon upon which their forms are very clearly 
defined, and with careful focussing (which is very nearly the 
same as for parallel rays) it has almost been possible to identify 
the species from the shape of the wings and manner of flight , 
birds of thL swtllow tnbt, in particular, have been clearly dis 
tinguished and others resembling the thrush, possibly redwings 
or hcldfercs, has e lieen noticed 1 he direction of flight, accord 
ing to the wnlers experience, is neirly always towards the 
south in August ami September, and the reverse m April 

On August 31, 1 continuous watch was kept on the moon 
Tram 8 50 to 9 35 1 M , using a power of 80 diameters on 
a reflector of 10 feet fnrus Only eight birds were seen, how 
ever, four of them slowly crossing from north to south, the 
other two from west to east (nearly) They were evidently very 
distant An estimate of the change of focus required for the 
apparently nearest bird gave 15 inch This would imply a dis 
lance of 7900 feet from the telescope, and the moon s altitude 
lieing about 14 the vertical height of this bird would be 7900 X 
sine 14“ = 1900 feet (about) Some of the birds, judging from 
their apparent sire must have been two or three times more 
distant, and therefore higher in the same proportion 

It would be very interesting to obtain systematic observations 
of such flights of birds from various localities during the 
migrating seasons Possessors of telescopes would find these 
observations a good exercise m that kind of patience or endurance 
which is so necessary in observing for instance, a so called 
meteor shower at its maximum ' 

The writer would be glad to receive notes on the subject from 
those of your readers who may care to watch for birds during 
the autumn V stimates of the angle subtended by the spread 

wings would perhaps give the most reliable means of ascertain 
mg the height of the birds, and their direction of flight can 
easily be obtained by reference to the diurnal motion of the sun 
or moon It is hoped that by collecting data of this kind some 
new facts may be learned regarding the mysterious habits of our 
bird visitors J LveesHXU 

kenley, Surrey 


THE WOBURN EXPERIMENTAL FRUIT 
FARM 

O N June 12 last a small party of those interested m 
agriculture and horticulture, including Mr Herbert 
Gardner, Sir John Thorold, Prof Armstrong, Prof. 
Wanhgton, Dr Voelcker, Mr Charles Howard, Mr 
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Carruthers, Mr George Murray, and others, vtsited 
Woburn to make the first formal inspection of an institu 
tion which, under the above somewhat unpretentious title, 
has been established by the joint action of the Duke of 
Bedford and Mr Spencer Pickenng, F R S, in order to 
supply what has hitherto been a great national want 

The object of this institution is to provide an expert 
mental station where all mattcis connected with horti 
culture, and especially with the culture of hardy fruits, 
may be investigated hioth from the scientific and practical 
point of view 

The origin of such an enterprise is always a matter of 
some interest, and it becomes all the more so in after 
years, when, too often, the details of its conception and 
evolution are irretiievably lost In the present instance 
we may trace the origin to an accident in a chemical 
laboratory It was owing to such an accident some years 
ago that Mr Pickering, whose work in physical chemistry 
is well known, was driven to seek health in a partial 
existence in the country Not having the means, how 
evei, to procure this in the orthodox manner without 
abandoning his scientific work, he resorted to the some 
what unusuil means of getting air and exercise by 
becoming an agncultui il 1 ibourei at Rothamsted t rom 
an agricultural labourer to i small farmer and land 
owner the steps wcie not so tedious as is generally the 
case, and for some few years past Mr Pickering has 
turned Ins attention, after the manner of many 1 indow ners 
to hoiticulturc and pnctical fructiculture To any one of 
a sc lentific turn of mind the unsatisfactory basis on which 
the culture of fruit depends c annot foil to be app irent 
Its present condition is little better than that of horti 
rultuie some fifty >cais ago It rests mainly on the h lrd 
eained and often one sided experience of practical men, 
gardeners, fin the most part, or nurserymen 

But the pressuic of business will r trely allow a nursery 
man to indulge in anything approaching to systematic 
icseaich, and even when he does obtain any important 
lesults, they are liable to be looked on askance, as being 
possibly tinctured b) mercenai y considerations More 
over, even amongst the highest practical authorities theie 
is hardlj a single point in the cultivation of fruit on which 
unanimity of opinion prev uls , indeed, on some of even 
the most elemental-) processes there seem to be as man> 
opinions as there jre so called authorities 

I he desirabilit) of having some station where such 
matters might be patiently investigated, and from which 
results might issue free from any taint of commercial ex 
pediency, was evident to Mr Pickenng, and not having 
himself the capital or land necessary for such an undei 
taking, he applied for assistance to a former college 
friend, the Duke of Bedford The Dukes of Bedford 
have during generations past identified themselves with 
the progress of agnculture and horticulture, the present 
holder of the title showing no tendency to be eclipsed 
by his predecessors in these matters As was probable, 
such a scheme met with the heaity approval of tne Duke, 
and the result was the establishment of the present msti 
tution, conducted jointly by himself and Mr Pickenng 

The fruit farm is on the Duke s land neat Ridgmount 
Station, and almost adjoins the land which is given 
up to the use of the Royal Agncultural Society as an ex 
penmental agncultural station About twenty ac res have 
been devoted to the purpose, and of this some fifteen have 
already been planted 

Everything at present justifies the anticipation that this 
station will be conducted in the liberal and thorough 
going manner which alone can produce results capable of 
commanding the confidence of horticultuhsts, and the 
energy with which the work has been commenced indicates 
that no time will be lost in obtaining trustworthy results 
It is but twelve months since the field was bearing a crop 
of roots and weeds (especially the latter)* yet in spite of the 
adverse season, the ground has been thoroughly cleaned, 
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roads, hedges, and fences have been made, a house built 
on it, and over 500 experimental plots have been planted , 
also an extensive nursery has been planted, as well as 
collections of various ornamental and useful trees and 
shrubs A fine crop of eighty different varieties of straw¬ 
berries has been already gathered With such work 
accomplished, it is scarcely necessary to say that an 
able manager is resident on the farm The present 
manager, Mr L Castle, is a man whose experience and 
knowledge will command the confidence of practical 
horticulturists 

It is only possible here to indicate briefly the character 
of some of the experiments instituted Besides straw 
berries—the investigation of which will embrace not only 
the respective merits of different varieties, but also the 
comparative values of the varieties at different ages, and 
the effects of ceitam manures on the crop—apples hive 
been sclct ted for the majority of the experiments already 
begun Sixty different experiments are arranged to test 
different methods of planting, of root and branch treat¬ 
ment, and diffeient manunal treatment, each experiment 
being made on eighteen trees, six of each of three varie¬ 
ties, all of the same age, and all raised on the same stock 
1 hese trees art all dwarf trees, and certain of the expen 
ments aie repeated with standard trees on the free 
growing stork, and also with other dwarf trees of a 
fourth vancty Thirt) eight plots have been devoted to 
ascei taming the influence of different methods of train¬ 
ing on the quantity and quality of the crop, and a 
collection of about 120 good vaneties of apples has 
been made, each vanety being grown on different stocks, 
and subjected in e ich case to different methods of treat¬ 
ment I his collection of apples is also so arranged that 
it may be utilised for the investigation of insecticides, 
without destroying the value of the results as regards the 
comparison of the different vaneties A smaller but 
interesting collection of apples of Scotch, Insh, and 
foreign origin has ilso been made The numerous 
shelter hedges which have been planted are also of con¬ 
siderable interest, since, from an economical point of 
view, they also are experimental I hey are composed of 
different \ arietics of nuts plums, damsons crabs quince, 
medlars and bei berries 

Other expeninents of greater scientific interest than 
the above ire, we understand, either in progress or in 
contemplation , amongst these may be mentioned the 
influence of diffeient stocks on the scion and the great 
question of the effects of self or cross fertilisation Such 
experiments, however, necessitate the lapse of a (onsider 
able amount of tunc before they can be said even to have 
been started, if they ire to be started on a really 
satisfactory basis 

Those who ue familnr with Mr Pickering's chemical 
work will not fear thit sufficient attention to minute 
details will be absent from the present undertaking Vs 
instances of the thoroughness with which small ques 
tions are being examined, we may mention expenments 
on the relative ments of different arrangements of the 
s ime number of trees in a given area, and of the different 
direction in which the rows run as regards the points of 
the compass Or, again, experiments on the influence of 
the nature, position, and inclination of the cut given in 
pruning a branch, and also the improvements which are 
Deing devised in methods of measuring the evaporating 
power of the air 

But it is very noteworthy that the strictly practical and 
economical aspects of horticulture will receive more 
attention than is usually the case at experimental stations 
Six demonstration plots of a quarter of an acre each have 
been planted to illustrate how land may be most advan¬ 
tageously cropped by formers, growers, and cottagers 
respectively The initial cost of each of these plots is 
known, and an accurate account of the incoming and out¬ 
going connected with each will be kept In the nursery, 
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to which allusion has already been made, trees and 
bushes are being raised for distribution amongst the 
Duke's tenantry We are pleased, however, to find that 
these practical steps for the promotion of fructiculture do 
not originate m any extravagant notions of the all saving 
powers of fruit growing to remedy the present agricultural 
distress Much harm has been done in this country by 
the special pleading of those who are faddists on the 
subject, and who advocate their fad by holding up to 
view all the notable cases of success, and all the possible 
advantages to be gained, while they keep in the back 
ground all the difficulties and dangers, minimise the costs 
of planting, and hide the numerous cases of failure No 
one can question the fact that fruit growing in England 
is a profitable occupation when properly conducted 
under favourable conditions of soil, climate, and dis 
tance from market, nor can it be doubted that 
a certain proportion (perhaps 5 or 10 per cent) 
of those who are now ordinary farmers could become 
fruit farmers with great advantage to themselves, and it 
must also be admitted that the distribution of some 
knowledge of fruit growing over the country generally 
would render the thousands of orchards attached to 
homesteads a source of small, or often substantial, profit 
to the holders, instead of being, as they are at present, a 
mere waste of land and money , but to imagine that 
every farmer can become a fruit grower is as absurd as 
imagining that every farmer could become a horse 
breeder Even if such a metamorphosis were possible 
it would be suicidal, yet it should be pointed out that the 
fruit market in England is an exceptionally expansible 
one, and that prices of hard fruits would probably be but 
little affected even if the supply were doubled , the 
rapidly increasing importation of apples, which has now 
reached j,000,000 bushels a year, has had no effect what 
ever on the market price of the mnt These might have 
been grown in England just as well as abroad, for with a 
proper selection of varieties England need never fear a 
competition with foreign grown apples 

It is certainly a fallacy to suppose that it is only m a 
few exceptionally favoured districts that fruit can be 
profitably grown the appearance of the trees and the 
abundant crop of strawberries at the Woburn Lxpen 
mental Fruit Farm are sufficient to demonstrate that a 
field of ordinary arable land of average fertility, with 
nothing to recommend it for fruit growing beyond having 
a gentle slope to the south west, and with a reputation 
amongst fanners of being the most unmanageable in the 
district, may be rendered highly suited for the production 
of fruit To produce such results, however, right methods 
of procedure are, of course, essential, and nothing could 
be more striking than the difference between the bulk of 
the apple trees at the farm, and those growing on two 
plots where the planting and subsequent treatment were 
such as is usually adopted by farmers the ground where 
these trees were had, indeed, been properly trenched and 
cleaned once, but the trees had been carelessly planted, 
the branches had not been cut back, and the weeds had 
been subsequently allowed to grow, the result was that 
along the brandies there were only a few half dead 
leaves of not more than one fifth of the proper sue, and 
it would have required a trained horticulturist to have 
recognised that these trees were of the same variety as 
those which had been properly tended 
Visitors were also much struck by the evidence which 
tm results at the farm afforded of the hardiness of 
English fruit faces No season could have been more 
trying for recStly planted trees than that just experi¬ 
enced A very wet autumn, dunng which the heavy soil 
of the farm was unworkable, was followed by a winter of 
almost gajaecedented seventy, and this, m its turn, by a 
still moi| trying penod of drought Yet with the ex¬ 
ception «the young stocks and a few strawberry plants, 
the mortality amongst the thousands of trees and bushes 
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brought on to the ground in the autumn, was confined to 
about six individuals and half of these were killed 
through the improper method purposely adopted m 
planting them 

All readers of Nature will wish success to an enter¬ 
prise so well begun and so liberally conducted, which is 
clearly destined to afford results of high economic and 
scientific value 


THE REVISION OF THE “ BRITISH 
PHARMACOPOEIA " 

'T'HE last edition of the “British Pharmacopoeia” was 
issued in 1885, and though a thm volume of 
“Additions” was published by the General Medical Council 
in 1890. the progress of science and the requirements of 
medical practice have rendered necessary a complete 
revision of the official handbook The work has accord¬ 
ingly been entrusted to a Committee of the Council, con 
sitting of Sir Richard Quain, F R S , Chairman, the only 
remaining member of the Committee of 1885 , Sir Dyce 
Duckworth and Mr Carter, of London, Dr Leech, of 
Manchester , Dr Batty Tuke, of Edinburgh , Dr Donald 
MacAlister, of Cambridge , Dr McVail, of Glasgow, 
and Dr Atthill and Dr Moore, of Dublin Di Nestor 
Tiraid, of King's College, London, has been appointed 
secretary to the Committee, and Prof Attfield, F R S , of 
the Pharmaceutical Society of Great Britain, general 
editor On questions of chemistry, Dr T E Thorpe, 
FRS, Principal of the Government Laboratory at 
Somerset House, with Prof Emerson Reynolds, FRS, 
of Dublin, and Prof Tilden, F R S , of the Royal College 
of Science, have been invited to act as scientific referees 
Mr W 1 Thiselton Dyer, FRS, Director of the Royal 
Botanic Gardens, Kew, and Mr Holmes, Curator of 
the Pharmaceutical Society’s Museum, have received a 
similar invitation as regards botanical questions The 
rapid growth of experimental pharmacology has, more 
over, rendered it desirable to enlist expert assistance in 
regard to the physiological properties and actions of new 
remedies, and accordingly difficult questions of this nature 
will be referred to Dr Lauder Brunton, of London, Prof 
1 raser, of Edinburgh, and Prof W G Smith, of Dublin 
Lastly, on matters of pharmacy, the Pharmaceutical 
Society have been asked to give their valuable aid, and 
have promptly formed a strong committee of practical 
experts To this committee many questions as to the 
compounding and preparation of drugs will doubtless have 
to be referred 

A circular inviting suggestions for the improvement of 
the “ Pharmacopoeia ” has been addressed to the several 
universities and medical licensing corporations of the 
United Kingdom, and from the majority of these careful 
and elaborate replies have been received They contain 
numerous proposals for the omission of doubtful or obso¬ 
lete preparations, for the incorporation of new drugs that 
have come into practical use since 1885, and for the 
simplification and correction of the text in general 

In response to requests transmitted through the Privy 
Council to the medical authorities of the colonies ana 
India, a very large body of materials, submitted with the 
object of adapting the “ Pharmacopoeia * to the require 
menu of the empire at large, have reached the editing 
committee These open up a multitude of somewhat 
difficult questions , for though the “ Pharmacopoeia” is 
by law recognised as the official standard of reference at 
home, it has not the same legal sanction outside the 
British Isles While therefore it is possible that something 
may be done as regards the recognition of important 
natural drugs used in Indian or colonial practice, it is 
highly probable that these may have to be relegated to a 
special appendix The desire to go as far as may legally 
be practicable in making the “ Pharmacopoeia* an nn- 
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penal one is, however, highly laudable, and should be 
encouraged with a view to the unification of British 
medical science It is further announced that a long- 
deferred step is about to be token by the introduction of 
the metnc system into the body of the work In the pre 
sent edition the centimetres and grammes of science 
appear modestly in the supplementary page* dealing with 
volumetric processes, ana then only as an alterna¬ 
tive to grains and “ gram measures " We understand 
that in the new revision centimetres and grammes will be 
made official in all the monographs of the text, side by 
side with the still legalised grains and ounces, minims 
and drachms This change will bring the British hand 
book into line with the official dispensatories of all othei 
civilised States, and should tend to hasten the time when 
the international system of metric weights and measures 
shall acquire full legal authonty m this country 

It thus appears that the Medical Council's Committee 
have undertaken the task of revision with an adequate 
sense of their responsibility They have in the sugges 
tions of the medical authorities at home and abroad, and 
m the useful digests of the literature of pharmacy, pre¬ 
pared from yesr to yeir by their reporter, Prof Attficld, 
ample materials whereon to base their deliberations As 
a body of physicians representing the supieme council of 
the profession, they tie eminently qualified to judge ns to 
the requnements of practical medicine and clinical 
therapeutics Where their domain borders on that of the 
specialist tn chemistiy, botany, pharmacy, or physiological 
pharmacology, they piopose to have lecourse to the most 
skilled representatives of these branches of science 1 he 
result of their labours, thus conceived and carried out, will 
be awaited with interest not only by practitioners of 
medicine and ph irmacy, and by manufacturing chemists, 
but by all who have sympathy with the application of 
science to human needs 


IHt / /AST MLRIDTAN 
AT the recent Geographical Congress in London, the 
question of the hist meudian was discussed with 
paiticulat interest 

It was pioposcd that the first meudian should not 
be established officially, but should mciely be settled 
with a view to uioducing in international map to the 
scale of millionths M \ dt 1 apparent has written 
an article in In Nature on the subject, of which the 
following is an amlysis , it is c noteworthy occurrence 
that a I lenchnian should have taken up the subjee t with 
such interest, for the French h\s hitherto been the only 
nation to Reject the Greenwich meridian In the pre 
liminary discussions they have brought upon themselves 
many reproaches for hindering t scientific work the use 
of which everyone had recognised, while they themselves 
had no pnnciple to bring forward to support their ob 
jections The matter has been much discussed amongst 
them, and at the Geographic il Society of Pans, by a 
special commission, it was decided that the map should 
be accepted It was considered best*that f ranee should 
not be the only country to refuse the project, neverthe 
leas, it was decided to insist on the metnc system being 
used, for here a pnnciple was involved 
On this subject M ae Lapparcnt wntes as follows - 
“Thus, true to its habit of fighting for its views, France 
has again showed itself champion of the metnc system, 
offering to make, for the scientific and rational interest, a 
sacrifice of national self-love It would be impossible for 
it to capitulate on the question of the syst<m» for here a 
pnnciple is concerned, but the choice of a meridian, 
depending on no logical consideration, could be more 
easily granted Evidently the proposed map, if ever 
produced was to be arranged so as to be a help to already 
existing apS, the latter being in great majonty on the 
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mendian of Greenwich , by wishing to impose the men- 
dian of Pans (which would not have been a success), it 
would have caused greater trouble than the contrary case. 
Henry IV estimated that Pans was worth a mass, 
the h rench delegates, however, said on their side that the 
concession of a mendian, for a special and determined 
work, was quite worth the agreement which was expected 
to be established in view ot the adoption, for the same 
purpose, of the metnc system " 

Many of our own countrymen have regretted that the 
public spirit prevented the sy stem being used officially in 
Britain 

However, the acceptance of the Greenwich mendian 
well deserved a recompense, and the vote was unani¬ 
mously earned that the metnc *ystem should be used for 
the map 

It is worth observing that the subject was discussed 
with remarkably few disagreements, considering that the 
congress was international This seems to show that 
the time is fast approaching when national prejudices will 
be done away with if they support illogical theories , if 
punciplt* are involved, it is right they should be adhered 
to, but they should not be allow ed to hindei an enterprise 
profitable, perhaps, to ill humanity 

NOTES 

Till Time of yesterdvy published a telegram, dated Stp 
tember 17, from Sanddurd, Norway, received through Reultrs 
\gcncy, sitting that advices received at Sandefiurd from the 
Danish trading station of Angmagsalik, on the cast coast of 
Greenland state that towards the end of July a three masted 
ship with a short foremast, was seen by Iskimos on two 
occasions firmly embedded in drift ice On the first occasion 
the ship was ibstrved off Sermiligak, 65 4$ lat N , aG* 15 
long \V ind the second lime off Strmelik 65* 20 lat N , 
38 s hng W ll is believed tha the vessel w is Dr Nansens 
I ram, and thvl she was on her return journey In any case 
however no p isitive news of the exploring vessel is expected to 
irmt until neat yevr 

Oa Wednesday, Sept 11, a Reuter telegrim announced that 
the ste vm yacht II w hut which look out the Jackson Harms 
worth 1 olar l \pediti m had arrived at \ ardo and on Thursdvy 
another telegram ihr nigh the same Compuny s agency, stated 
that the cxjiedition after leaving Archangel, pissed the winter on 
I rvnz Joseph I ind, trim which place a start was made in the 
middle of July The irew appear to have suflered severely 
from scurvy, and vll the members of it are more nr less weakened 
by the malady Three I the men succumbed and two others 
were removed to the hospit il at \ardo 

111F S (utdat t stites that the escavitions that are being 
earned out liy the 1 reek \rch-eological Society on the site 1 
ancient 1 leusjs, a few miles from Athens, have just yielded some 
results of exccpti mal importance In a very ancient and well 
preserved lomli, there have been found, in addition lo the 
skeleton of a woman a number of articles, including earrings of 
fine gold, silver, and bronre, several finger rings, sixty eight 
small vases of vanous shapes in terra cotta, two tripods, three 
1 gyptum scarab* 1, and a small statuette of the goddess Isis 
in porcelain These discoveries leave no doubt of the fact that 
the celebrated mysteries of 1 leusu were of Egyptian origin, 
and were borrowed from the religious ntes of the ancient 
FgypUans These important relics have been deposited w the 
National Museum 

A RXUTXX’s telegram of September n, from Berne, reported 
the felt of a huge mass of ice from the Altels Glacier upon the 
hamlet of Spuabnatte, in the Upper Gemmi Pass, causing the 
death of fct least ten persons, and fee lorn of, it is estimated, 
two hundred head of cattle A stretch of land nearly two mlW 
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in length has been overwhelmed, and the pass has been partially 
blocked 

Thf death is recorded of Dr L Galasn, Professor of Medical 
Pathology in the University of Rome Dr fried rich Mieschtr, 
sometime I rofessor of Physiological Chemistry and Ur von 
Sury, Professor of Forensic Medicine in the l Diversity of 
Basel 

Da Riiffr is we are srrrj to learn suffering from an 
attack of diphtheritic paralysis, and will not in c nsequence be 
able to deliver his intended course of lectures at the British 
Institute of ] reventive Medicine, or, do my work for 

some lime to come 

Tub following lectures will be delivered at the Royal C ollege 
of Physicians during the ct ming year —The Goulstonnn Courxe 
by Dr Patrick Manson the Lumleian I ectures by Sir Dyce 
Duckworth, the Croomm I ectures by Dr George Oliver and 
the Bradshaw I ccture by Dr Brulbury The Crooman lecturer 
for 1897 is Dr Greenfield 

Thf Berlin Academy f Scunces wdl award the Steiner 
prices of the respective ialue< f 4000 and 3000 marks for papers 
in continuation < f J Steiner s work on curved surfaces The 
essays must be submitted to the Academy before the end of 

1899 

Amom a number of plumassiir a bird skins said to have been 
brought from the foot of the Charles Louis mountains in New 
Guinea has been found the skin 1 f a most remarkable new Bird 
if Paradise of the genus As/ri/ia conspicuous for its crimson 
gorget and black and white tall This specimen, which has 
been secured for the 1 ring Museum has just been described by 
Mr Walter Rothschild as A hapta spUnduitsstma 

A new part of the quail 1 Transeu turns of the Zoological 
Society, which will be issued 1 n October 1 will contain an im 
portant memoir on the Dinomithidc by Prof T Jeffery Parker 
The author enters at length upon the osteology, classification 
and phytogeny of these extinct birds, giving special attention to 
their cranial characters 1 rof I erker is inclined to associate the 
Moas with the Kiwis ( Vpterygidv), rather than with any other 
existing family of the class of birds 

WttH the new number that has just been issued, the publica 
lion of that valuable American periodical /use t It/e comes to 
an end The cessation takes place we are told, for admuustra 
live reasons Happily, the good work which it accomplished 
will be continued in two senes of bulletins from the Division of 
Lntomology of the US Department of Agriculture A new 
senes of general bulletins will be begun, and will contain short 
reports on special observations, and the miscellaneous practical 
and economic results of the work of the division, and in 
directions of general interest This first senes will be sent to 
all the present readers of /meet Lift who desire them The 
second senes of bulletins, published at rarer intervals, will 
publish the results of the purely scientific work of the members 
of the office force, ami will consist largely of loiter or shorter 
monographic papers on groups if North American insects This 
senes will be distnbuted only to libraries and to working ento 
mologists The publication of the divisional senes of circulars 
of information upon especially injurious insects, of formers’ 
bulletins upon special entomological topics (principally methods 
of treatment), and of occasional special reports will be continued 

Thb Thud Report of the Royal Commisuon appointed to 
inquire what light houses and light vessels it is desirable to 
connect with the telegraphic system of the United Kingdom by 
electrical communication, stated that the value of the waning 
conveyed to passing vessels by the display of storm signals, on the 
occasion of the approach of heavy galea, could scarcely be over 
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estimated, and recommended that the light houses on the most 
prominent points of the coast of the United Kingdom, with 
which electrical communication exists, should be made storm- 
warning stations In compliance with this recommendation the 
Meteorological Council have now made arrangements for the 
supply of storm warning telegrams to twenty five prominent 
headlands on the coast for the benefit of passing vessels, in 
addition to the telegrams at present forwarded to ports and 
harbours which are intended more particularly for the use 
of vessels leaving the 1 laces at which the signals arc hoisted 
The signals used are canvas tones with point upwards or down 
wards to signify whether northerly or easterly, or southerly or 
westerly gales are expected ami are practically the some as 
those originally ail pled in i860 by Admiral hit/Roy then chief 
of the Meteorolrgical Department of the Board of Trade The 
light house authorities have readily assisted in carrying out the 
recommendation >f the Royal Gunmission by allowing their 
light keepers t v undertake the management of the signals. 

Wp have received t volume of meteorological observations 
made at Rous I >n O! servatory during the year 1894, under the 
superintendence of Mr Cuthbert I Peek Thu observatory is 
situated a short listance within the eastern boundary of Devon 
shire in cl se proximity to the cliff, at an elevation of 516 feet 
ahovc mean sea level and forms an important station of the 
Royal Metcircl gical Sutiet) In addition to very complete 
mitei r I gical bservalions, experiments of various kinds are 
cimcd n in c nnection with evaporation, agriculture, Ac 
Mr I eek ren ark« that from an agricultural point of view the 
year 1894 nn> le briefly summarised as a year of plenty, 
but with 1 rices tv 1m to pay for the cost of production 
Since 1883 i daily c mpanson of the weather experienced at this 
liservat ry with that predicted for the district in the forecasts 
issued by the Meteorological Office has been made The 
published daily weather reports were received the day following 
the date of issue, and the forecasts contained in them were 
therefore not seen until after the actual weather experienced hail 
been recorded The results have proved of much interest for 
the year 1894, ninety three percent of the forecasts for wind anil 
for weather separately compared, were found to be trustworthy 
A table of comparisons for the years 1884 94 shows that the 
percentage of successful forecasts has improved year by year 

Thf preparation of artificial human milk has from time to 
time occupied the attention of investigators, but so far, according 
to I)r Backhaus, no satisfactory substitute has been produced in 
the place of human milk Dr Backhaus has however, quite 
recently endeavoured to supply this deficiency, and stimulated by 
Kehrer s method he has succeeded in producing so called arti 
ficial human milk The milk is carefully collected with the usual 
hygienic precautic ns of cleanliness, Ac , and then submitted to 
fermentation by means of rennet, m the course of which a 
relatively rich milk serum is procured containing albumen and 
milk sugar This serum is carefully sterilised, and by the 
addition of cream a material is produced which closely resembles 
human milk which may be varied m composition according to 
the age or particular requirements of the individual Since, 
however, our knowledge of the properties possessed by the natural 
fluids of the body has been recently extended in so remarkable a 
manner, the subject of artificial milks has become invested with 
new considerations, which a few yean ago were not even sus 
pected In the course of hu paper Dr Backhans points out that 
the sterilisation of milk should, if possible, be carried out on the 
large scale in dames before distribution, that in this way better 
apparatus being to hand, more cleanly besides more effectual 
results will be obtained than when it is left u dye bands of 
private individuals As demonstrating the importance of freeing 
the sulk from impurities before use, Dr ftackhrts mentions that 
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the cily of Berlin alone consumes daily with its milk 300 cwt of 
cow dung' 

Although the extension of geological research into distant 
parts of the earth has shown that the divisions of tune originally 
made m Europe are not always applicable to other areas yet it 
is possible that the greatest geological division lines that art 
recognised may represent world wide periods of rapid change 
Such is the view expressed by Prof Lc Conte in a paper on 
“ Critical Periods in the History of the Earth, published by 
the University of California He considers that in the evolution 
of the earth there must have been now and again, amid many 
smaller local changes, readjustments of the crust affecting the 
whole earth with something approaching simultaneity Such 
universal changes must be used to mark out the primary 
divisions of time they are narked by widespread unconfir 
mities and the birth of great mountain ranges and as conse¬ 
quences of these changes in physical geology there follow 
remingling of faunas the extinction if many types, the more 
rapid evolution of new forms an 1 the origin of new dominant 
classes We thus have an alternation of short ‘ critical 
periods of extensive change an 11 ng periods of gradual change, 
the former marking the cinuncnccmcnt of the great time 
divisi ms of the earth s history I our such critical periods ran 
in Prof Le Conte s opinion lx. rec gnised—the pre Caml ri in 
the pc st 1 alto/ le, the post Cretaceous, and the Clocial Com 
paring these with one another he finds progressive change in 
their character, each one is shorter in duration than the previous 
one uid involves greater climatic changes and increased faunal 
effects from the introduction of new dominant types 

Dr (.Erhard St HO n has published some interesting maps 
concerning the present condlti ns if sail navigation which ire 
appended to his paper on the subject appearing in the Pi/// hnft 
IUr (jtsclh h xftfur Fidkundt. 1 hey are chiefly compiled frf n 
log books examined at the Deutsehe Sccwarte, Hamburg The 
two mam lines e f voyages foe Germ vn sailors are the saltpetre 
trqis to the west coast of South Vmenca and the * nee tnj s 
t India and (he Stouts Settlements V map divided into 1 mes 
of equal travelling times from the Lirard shows the remarl iblc 
feet that the mouth of the Ccngo is one of the most difficult 
parts to reach in a sailing vessel The Cajie and Pat ig ima ean 
be reached in the same time The southern Indian Ocean 
firms a kind of rvcecourse along which the vessels speed to 
Australia in the same time as it would take to reach Zanzibar 
Adelaide can be reached in ninety days and so can Chile New 
York, which requires forty days is in I hat respect as distant as 
Ianama and vs one of the most inaccessible ports for a sailing 
vessel, especially in the winter The return is easier, and can 
be accomplished m twenty five days whereas the return from 
Panama takes sixty The return from Australia is equally 
lengthy round the Cape as by Cape Horn, and the latter route 
is now preferred owing to the notoriously dangerous character of 
Cape Agulhas Needless to say, the Suer Canal is quite useless 
for sailing vessels Even sport from the fact that the Red Sea 
is most difficult to navigate the canal dues exclude vessels 
whose vitality lies solely in the cheap freights they can offer in 
competition with steamers With the modern construction of 
sailing vessels, which are built almost exclusively of iron and 
steel, the only enemies seriously feared are fogs, icebergs, and 
dead calms, to which we must add, in the much frequented ocean 
highways of the northern Atlantic, the fast mail steamer The 
average skipper does not mind a storm, but rather welcomes it, 
as it makes him go all the faster <■ 

The Journal of the Franihu Institute states that the recent 
trials of electric locomotives at Nantasket Beach, near Boston, 
and at Baltimore, have so satisfactorily demonstrated the 
superiority of this clast at motor over the steam locomotive for 
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short hauls, that it is now very generally admitted that the near 
future will witness a very extensive application of the new form 
of motive power for short branch lines, tunnel haulage, &c At 
the Nantasket Beach trials, it u> stated that a speed exceeding 
sixty miles an hour was attained, and at Baltimore the test of 
the electric locomotive designed to draw trains through the 
tunnel 7430 feet long m that city, was highly successful A 
maximum speed of fifty miles an hour is to be developed, and 
it is guaranteed that the locomotit e will pull 1200 tons at a speed 
of thirty miles an hour The system has been in practical and 
regular operation on the Nantasket Beach Railway since the end 
of June last 

Accorihm to the htgin ff al rench physicist, M Denay- 
r lure claims t > have discovered a means' of increasing the ilium 
initing power of gas alxiut fifteen times In his lamp M 
Denayrouze employs a spherical shaped metallic body, and a 
mantle capable of being raised to incandescence In the body 
of the lamp is fixed a tiny motor which works t ventilator, and 
which receives current from a couple of small accumulators 
Theelectrtcal energy require 1 is said to be only 4 volt and -fo of 
an ampere and to be sufficient to force a current of air through 
the mantle and to cause the gas to burn with remarkable 
bnlluncy The burnt r is said to consume seven litres of gas 
percarcel anl Uinys hive been mide having an illuminating 
power jf 800 candle pewer 

Si 1 AKIN >f some experiments in marching which have 
recently been carntd xtl at the request of the German War 
Office by s vine students 1 f medicine f the h nedneh Wilhelm 
Institute in Berlin who for the purpise wore the regulation 
uniforms an 1 cimtd the full field service equipments the Rrtitsk 
Melt 1/ Journil says The mirehLS performed vined from 
22 t 33 miles and were executed in all kinds of weather The 
weights or loads earned vane 1 from 48 1 v 68 lbs the foil ser 
me equipment cf the ( erman infantry soldier tveraging 70 lbs 
Tint if our vwn infantry dies nit usually exceed 60 lbs The 
c inclusions arrived it by the medical officers in charge if the 
ex|eruncntal observ ill us were practically as follows When 
the loa l is not exccssise an l does n it exceed 48 lbs am vrch of 
twenty five miles execitel in cool weather (60 l 1 / is readily 
yerformed and hes n I letenous efleets upon the man, even if 
eintmued fir sime liysi nseeutively With a mean tempera 
ture of 70“ > a si ill ir I 11 carric 1 the same distance has a 
considerable temp rary cfteit upon the organism, necessitating a 
rest of at ItaM ten h urs in the twenty four \ load of 68 lbs 
c ull 11 tie camel twenty five miles without inducing grave 
physi >1 igical listurbane necessitating a full day s rest on the 
foil iwmg day Th s weight was not readily carried day liy day 
with ml derangement if health over grevter distincc than fifteen 
miles A weight >f 60 Ihs was the miximum weight which 
could be tamed on cinsccutive day* for twenty five miles by a 
man weighing 11 si nc during ordinary summer weather con 
sistenlly with health It is not stated w hether the men by whom 
these experiments were made were ptcketl individuals or what 
was their dietary 

The current numlxr of Tkt Insure Hour contains an 
interesting article 1 } 1 Whymper, m some high mountain 
observatories, accompanied by illustrati ins and short accounts 
of the difficulties experienced and the result* attained The 
observatories described are —Mount Washington, m New 
Hampshire, USA 6286 feet high , it was established in 1870, 
bat it now closed Pike’s Peak, m Colorado, 14 134 feet high, 

, was erected in 1873. and dosed in t 888 This station was 
celebrated for its electrical storms The most elevated station is 
on the top of the Misti, near Aiequipa, in Pent This is 19,200 
feet above the sea, but notwithstanding its great elevation, the 
•scent is comparatively easy About twelve miles to the north 
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there 11 a mountain called Chare ham, a licnit 20 000 feet high , 
an observatory waa established just below the snow line, at the 
height of 16,650 feet, in the years 1693 3, but is now abandoned 
The article contains a graphic account of the difficulties of 
establishing two observatories on Mont Blanc, one at 14,320 
feet, and the other on the summit, at 15 780 feet b> M \ allot 
and M Janssen, respectively The mctcorugraph for the 
summit of Mont Blanc his lieen constructed by M luchinl -it a 
cost of /750 and the clockwork is calculated to remun m action 
for eight me nths 

1 suit and practical publictlions continue to issue from the 
various botimeal experiment st it ions in the l nitul Stalls We 
have on our table the foil wing —-from Kins is Suit \gu 
cultural College, Built tm N > 50, comprising a list if kinsas 
weeds, with descripti ms, and figures of the seedling firms from 
Cornell University, an essay, I y Mr G 1 Vlkinson on 
“ Damping Off, ’ containing a dev ription, with figures of the 
various parasitu fungi which aceompiny this |henomcnon m 
eluding a new sptcits, P< hit tin h ucolt uha and Studies in 
Artificial Cultures of Lntomogenous 1 ungt,' by Mr Is II 
1 ettit, als j illustrated by plites 

Tilt Report of the laitmieal l \ehange Club if the British 
Isles for the current year is issued, with a list of Desulirtti 
The mam jKirtion of the vi ry useful w ork done by this Vss matron 
rests with two or three individuals This work would lie greatly 
promoted by the addition of a few new sulisenbers, who should 
address themselves to Mr t harles Bailey College Road, Whalliy 
Range, Manchester 

Thl Allowing col mini li tamcal publuati ins hue teoehed 
us —The Bu/Utiu of miscellaneous informant n of the Kiyil 
liottmc Gardens, Tnntdad for July, containing a munlitr of 
notes on native md cultivated plints in the colony by Mr J II 
Hart, Hot my bulletin, ho to, of the Department if Agrt 
culture, Brisbane consisting of contributions to the (Queensland 
flora, by Mr f M Bniliy Proceedings of the Royal Smety 
of (Queensland, vol xi |rt 1, with the annual address of the 
I resident, Mr K I Jack, on "The Higher l tilitanxmsin 

Missus G I'llllli AM) boN have reprinted fir Dr Mill 
the paper on ‘ The L nghsli Lakes which under the title of 
“On the Bathymetrical Survey of the 1 ngltsh lakes the 
author contributed to thi July and August nundiers of the 
Geograpkual Journal The l>ook is nicely got up, and is 
illustrated by numerous photugraphic stews, maps, and 
diagrams 

A NEW edition—the third—of Clowes ind Colemans 
“ (Quantitative Chemical Analysis ’ has lieen sent to us by 
Messrs ) and A Churchill Die work has undergone certain 
changes since the publication of tht second edition, the matter 
having lieen increased, the text revised, and vime new figures 
addad 

Tub September part of S ten eProgress contains the following 
articles — • J*rogrexs in the Study of the Ancient Sediments, ’ by 
J t Marr, " On the Respiratory function of Stomata, ’ by L 
frost Blackman, " The /oological Position of the 1 nlobites,” by 
H M Bernard , “ Some Metasomatic Changes in Limestones,” 
by A Darker, and “ The Decomposition Products of l'rotetds,” 
by Dr T Gregor Bmdie 

Tub series of small books, entitled " Lncyctupddie Scien 
tifique des Aide Memoire,” which is being brought out conjointly 
by Messrs Gauthier ViUara and G Maseon, of Pans, has had 
another addition made to it by the publication of “ Cubature des 
Temsses et Mouvement des Torres,” by G Danes 

Thb pMfr “ On the Cost of Wanhipa,” which was read by 
Dr i Etgar at this year’s summer meeting of the Institution 
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1 f Naval Architects, has been issued m panqihlet form by the 
Institution The pamphlet also contains a report of the dis» 
cussion on the paper which took place at the meeting 
W» base received the Mtmotts and Proceedings if the Man- 
cluster l Unary and Pktluophual Scanty, fourth senes, vol « , 
No 3, 4, and 5, and the Join nit of the Isiati Society of 
Bengal vi 1 lxiv , part 2, No 2 
Mr R W rut, of Hatton Garden has sent to us advance 
sheets of his new e lUlogue of electrical testing and measanng 
instruments Many of the instruments ate figured 
THE University Correspondence College has issued its Inter 
midiatc Arts Guide, No x , with the papers set at Iondon 
University, July 1895 and articles on the xpecnl subjects for 
1896, anil its I onilon Inter Science an 1 Pic) Sn (.uide No 
vn with the papers stt tt I nndon University July 1895 
The August numbers of the Journal of tht h j it 1 It ro 
t opt at S ult and 1 f Cliniial S/et h rhivc reaehe l us also part 
vi of tl e A ital\ t r Btbhothtk in Katsnh hen / opddtmtch 
Caiohni h n I) utt hm Uidtmti der Nttuijoi chit, Halle, 
anlMcssrs 1 rtcdlinder anil Sohn, Berlin,have sent 1 s No x to 
xtv of Nitu/e Vntatis 

Tub tdditions to the Zoological Society s Gardens dnnng 
the past week include a Rhesus Monkey (Mu tens thesu , i ) 
frem India presented by Miss I S Coojx r, a Smith s Dwarf 
Lemur (I hr tht mttht) fiom Madagasi ir presented by Miss 
Ruby Wo 1c tt a \ ellow fionted Amazon (Unj softs oth> > 

1 phali) from ( mini, presented by Mr W Page a Beautiful 
Grass I inch (Ptphila mtrabtht, { ) from \11slral11 presented by 
Mr Gcrar 1 () Sht 1, a Brazilian Tortoise ( hstu to tihnlita) from 
Brazil, di| sited , three Boas (Ait onsfrt Or) from Brazil, 
purchased a Wapiti Deer (Cn-u luadnntt j), two Tn 
angular sp itted Pigeons ( Co/umha t,uiitrt), a Spoiled Pigeon 
{totumtt mi utou) two Crested Pigions {0 iphapt hphates ), 
two Half e llarel Doves ( Tutlttr umttorjuatu ) twe \inaceous 
Doves ( Turtur 1 maceus), bred in the Gardens 

OUR ASTRONOMICAL COLUMN 
Thf Si 1 < mint os MIn connection with the recent 
discussion as ti the presence or absence of the bands of water 
vapour in tbc spectrum of Mars, Dr Janssen has published further 
particulars if the observations made by him in 1867 ( Com*tes 
rendus, July 29) He points out that even with the quantity of 
vapour in our own atmosphere the bands would be all but 
invisible to an observer on Mars if the solar light were reflected 
normally from the earths surface and since the general 
conditions of the planet point tz its atmosphere liemg less 
important than our own, it is easy to understand that the 
detection of the bands u a very delicate observation To reduce 
the absorptive effect of the terrestrial atmosphere, observations 
should be made at a high altitude, and the use of the lunar 

r ;rum as a term of comparison is also important As to 
apparatus required, Dr Janssen does not consider large 
telescopes indispensable, as even with them the telluric 
bands can only lie observed in their totality Previous to 
observing the spectrum of Mars, Dr Janssen had been 
engaged in an extensive study of the spectrum of water 
vapour as exhibited by a tube 37 metres in length The obser¬ 
vations of Mars were made on May 13 15, 1807, from a station 
on Mount Ltna at an altitude of nearly 3000 metre* , at meridian 
passage the altitude of the planet was 72*, and at sunset, when 
the observations were commenced, it was still more than 60* 
above the horizon, while the moon was a little lower The cold 
was excessive during the nights of observation, and the quantity 
of vapour contained in the atmosphere overlying the place of 
observation would not be able to give indications of the telluric 
groups near C and D, according to the experiments with the long 
tube Under these highly favourable conditions, Dr Janssen 
found feeble but certain indications of the groups at C and D, 
and he is confident that foture researches will justify the con¬ 
clusion at which he arrived 
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Al I A RATI 8 10 IlLUSTRAI t DoiPIRR's PRINCIPLE —The 
movement cl the line* in a spectrum due to the approach or 
recession of the source of light 1* now *0 thoroughly well known 
and has become of inch importance in astronomical que* 
lions, that a laboratory experiment to illustrate this fart will be 
of interest The idea which we owe to the Rowan astronomer 
A Belopolsky, and which was published in the Afemeru del/% 
Sonet 1 Dtgh SpeRrottepttU /toham v, as follows —Wfe know 
that the wave length of light ray can be varied by reflecting the 
light into a movable reflector, the amount of variation depending 
on the velocity of the reflector and the angles of incidence and 
reflection By allowing the light 1 > fill as vertical as possible 
on to the reflector, the variation of the wave length can be 
magnified at will by increasing the number of reflectors Now 
the apparatus suggested consists of two cylinders with panllcl 
ixes capable of lidng rotated very rapidly in opposite directions 
On the surfaces of each a large number of reflectors axe fixed, 
which are so arranged that when a ray of light from a hehostat 
falls on the reflector of the first cylinder, then from this on to a 
reflector on the second cylinder and so on backwards and for 
wards and finally into the slit of a spectroscope 

By closing first half the slit and jholographing the spectrum, 
ind then on the same plate photographing again the spectrum, 
only this time using the other half if the slit, the movement of | 
the lines will thereby be doubly recorded on the plate the 
double displacement being due to the two directions of rotiti n 
of the cylin lers dunng the first and sec >nd exposure respectively 
Whether this idea cin be carried out practically is yet to be 
seen for there arc many difficulties connee ted with it, such as 
the great velocities of the cylinders perfect rigidity, &c , which 
will De hard to overcome 

IHh PRhSPPE CLUSTER 1 
'THIS work belcngs to a class of investigations whose number 
has been steadily increasing in the last few years The 
discus ion t f the relative motion of stars m loosely aggregated 
groups is \ study that may throw light on intricate questi ns 
cvnntrtcd with the structure of the e isinos , and m this point rf 
view the Pleiades group has been discussed by several astro 
nomers since Bessellaid the foundalu n for sueh inquiries more 
than fifty years since Ihe cluster in Perseus the stars about 
the nebula of Onon and some other groups have already 
engaged the attention 1 f astronomers but nothing more com 
plete or more interesting has ippeurcd than tbt present mvesli 
gation due to Dr Schur and it will hold its own till lapse of 
ume gives a more trustworthy hold upon the small mutual dis 
placements which successive investigations may reveal f r 
greater accuracy of measurement tin scarcely be expected 
The present work divides itself natunlly into three sections 
In the first is given the results of a the rough examination of the 


and distance of tne stars by Dr Wmnecke made with the Bonn 
heliometer in 1857 and 1858 and in the third the comparison of 
Ihe results of the measurements made with the Bonn and 
Gottingen heliometers respectively 
The investigation of the errors thit accompany kehometneal 
measurement and their elimination, however complete and 
satisfactory, will only be of interest to experts in the use of this 
delicate instrument, but as evidence of the accuracy finally 
attained, we my quote the resulting values of the scale derived 
from the measunment of the distances between stars in different 
parts of the heavens, whose places were determined with great 
accuracy for the reduction of the heliometer observations made 
in the Transit of Venus expedition The places of the " Victoria ’ 
■tan have bee* taken from Dr Gill's paper — 

Dr Sduiri vafas Dr Ambremt vmlu* 


In a measurement of approxim 
would assign values different by onl 
upon which they may be coognrtnls 
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Notwithstanding this apparent accuracy, there still remains an 
unexplained discrepancy between measures made with the 
heliometer and the distances deduced from meridian observe 
tmns Dr Gill has called attention to this peculiarity, and has 
suggested an explanation which does not seem to be satisfactory 
to Dr bchur or to apply to the Gottingen instrument, where 1 
distance of about 1000 appears to be measured too small by 
approximately a quarter of a second Thu difference disappears 
for distances of about 5000 and reappears with an opposite 
sign for the greitcst disunecs possible to measure with the 
G ttmgen heliometer Dr Schur employs, and justifies tht 
employment of an empirical correction of tne form - 
Correction * as + #i* + «* 

where the unit of 1 is 1000 seconds On the assumption that 
the correction disapjiears for v — 5 and u at a maximum for 
1 3 1 j, he derives the foil wing values for the coefficient* — 

Ci ruction o 473 (1-0 sox* + o 06 j 1 ) 

The investigation of the rrrrections to the readings of the 
position circle is midi with quite as much care as tbit devoted 
to measures of distance but the probable error of a distance 
measure is only half is great as that of a measure of angle This 
result confirmed u it is 1 y similar discussions in the case of 
other helu meters induces Dr Schur to base his triangulation 
of the group on mtisures f distances, reserving the measures 
of position angle for the ncntation of the entire group after the 
solution of the triangles The observation* began in February 
1889 an 1 ire r ntmuid till March 1892, and embrace forty five 
stars of thegrrup The t mbined measures give rise to 123 
measured disluices and each of these is compared with the 
distance computed fn m Asaph Hall s catalogue of the stars of the 
Prcsepc (.roup ( Washington Observations 1869, Ap iv ), 

n r isc to as many equations of condition I hesc are col 
into an en rmous normal equAti >n of seventy four un 
knowns The s luhon of suih an equation is sufficient to make 
the boldest arithmetician waver and seek some aj proximate 
solution 1 ut Dr Schur preferred to adhere strictly to the 
method of eliminaticn proposed by Gauss and after weeks of 
labour brought his wi rk li 1 successful conclusion Such a 
labour so earned out in the University of Gottingen, u> a not 
unfitting tnbute to the memory of the great mathematician w hose 
name is c nnected with that particular form of s ilution With 
a similar disregard to the quantity of labour involved, and with 
all the accuracy attainable Dr Schur finally fixes the coordinates 
of the forty five stars under consideration 

A melancholy interest is attached to the second part of the 
memoir in w hich the results of Winnecke s measures are given to 
the world The introduction is the work of that distinguished 
astronomer and it will be a matter of sincere regret tv all that 
his state of health has not permitted him to continue t > the end 
an investigation of * > much value and thoroughness That the 
task of r< mjdetion and editing has fallen to Dr Schur is fitting 
and appropriate an 1 must have been 11 him a labour of love 
The principal difference in the methods of observation at Bonn 
(where Winnecke s observations were made) and Gottingen con 
Hits in the greater reliance placed by Wmnecke on the meisures 
of position angle, a confidence scarcely warranted by the prob 
able error deduced from the observations which Dr Schur gives 
as follows — 

Probable error in distance of 1000 3= ± o 218 

„ ,1 in position angle (in a great cucle) - ± o' 379 

Ihe final result is tv give a catalogue of the places of 45 star* 
for the epoch 1858 which are comparable with the catalogue of 
Dr Schur for the epoch 1890 54 The comparison erf these 
two catalogues and the discussion of the proper motion forms 
the third section of the work 

Dr Schur first examines the relative accuracy of the two cats 
fognes, and decides in favour of the more modem, in thepropor 
tion shown by the following — 

Probable error of distance (4000 ) dk o 193 ±0 354 

11 n position angle ± o 339 ± o 506 

From considerations based on these and radar facts drawn 
from meridian observations, Dr Schur conclude* that s difference 
of O' *7 m tKe place assigned to a star m the two catalogues can 
hardly beregwqed as a proof rf the existence of proper motion 
The difference between the coordinates both in R A and Declin¬ 
ation, thetagh lirgsr than this quantity, is everywhere snadl and 
negahye The proper motion of ten of the stars has also been 
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determined by Auwers from the mend am olnervations of 
Bradley and Miyw, and these show in the mean a correction to 
the hehometnpilly deduced proper motions of - o* 0003 and 
+ o 0}9 in R A and Declination, respectively This discre 
pancy is subsequently traced to corrections due to the funds 
mental catalogues employed, and the final star places given on 
pp 298 9 possess an accuracy that will make them of value for 
manv purposes 

finally, a comparison is instituted between the proper motion 
i f the group as observed and the motion that might be ex 
pected frim the progressive motu n of the solar system The 
result is not ip very satisfactory agreement The panllaetie 
displacement of the solar system is 

As *s O' OOl6 A 8 -O OX) 
Proper motion, Auwers — - O" 0044 +0 007 

„ „ other seurces -0*0041 -o 03a 


I he question of al solute parallax enters here 1— - 

point Dr Srhur pr anises 11 return, possibly 111 eonneeti n with 
photographic researches W h 1* 


UNIVERSITY AND EDUCATIONAl 
INTELIIGFNCE 

Tuf following app mtments have recently lieen mule abroad 
—Bftle Dr R Metrncr, of freiburg to the C hair of Physiology , 
Barcelona, Dr C il Saltor I avail Is the Chair of Surgical 
lathology Breslau Dr Jacola Professor of f jrcnsie Medicine 
B nn, Dr Pinner Ordinary Professor of llygicnc , Columbian 
University, Wisconsin, Dr W Keed to the Chair of Bacteriology 
and Pathology, and Dr M 1 Phillips li that of Hygiene 
(■ranoda, Dr Rafael M Hi y Rodriguez of Havana Professor 
f Clinical Surgery ( enoo Dr Canalu Ordinary Profess >r of 
Hygiene, Harvard Dr H C Prnst Proftssor if Bacteriology 
New ork (lolycltmc) Dr Wilbur B Marple I rofcssor of 
Ophthalmol gy Dr W R 1 r)Or Pn less ir of i yneccol ig), 
anl Dr W R Townsend 1 rofesse r of Orthopaxlic Surgery 
1 reeue (Bohemian University) Dr J \ Rohm Pxtra irdinary 
1 rofcssor of Histology Tomsk Dr P Kruger (extraordinary 
1 lofessor of Medical Chemistry, Wurzburg Dr K Rieger 
Ordinary l rofcssor of lsvchiatry Zurich Dr II \ »n Wyas 
I xtracrdinary Professor of forensic Medicine 

Dr J H Hvsloi has 1 een appointed I rofcssor of I ogic an 1 
I thics in Colunftua College New \ ork Dr J Allen Gilbert 
of ^ ale goes to the Umsersity of Iowa as Assistant lrofessir 
of Psychology 

A ceiRDINi t( Si ten e Dr Wilhelm Roux of Innsbruck his 
1 een called to the chair of Vnatomy in the l nivenutv of Halle 
Dr R Seubert, of Tubingen to the chair of Chemistry in the 
I echmcal High Schot 1 flan iver and Dr Rallius, of Gottingen, 
to the choir of Anatomy at 1 uUngen 

Mpssks p B ItlcithNSR \Ni J f CRkloHlON have been 
n ade full professors in the Sage School of Philosophy in Cornell 
l mveruty 

Iroi Mark W Hvhrim ion has accepted the presidency 
i f the University of Washington 

Till Aberdeen Town C ouned have agreed to give an annual 
contribution of /200 ft r the establishment of a department for 
instruction in agriculture 111 connection with the University of 
Aberdeen provided that a similar sum be given by the County 
Council 

The prospectua of the Science, Aft and Technical Schcfals 
1 lymouth lor the fourth session 1895 9&> has been issued 
Co] us may be had of the Secretary 
Wk have received a copy if the syllabus of lectures to be 
delivered in the Lngineenng Department of the City of London 
College, Moorfietds, during the coming sexton 


SOCIETIES AND ACADEMIES 

I ARIS 

Academy of Sciences, September 9 —M Marcy uj the 
chair —A memoir was presented by M Wladnmr de Nicobuew, 
rtitled "On the attempt to show currents of electnc 
displacement and on the magnetic induction of iron in the 
alternative Mate * —Results of solar obaervationi made at the 
Royal Observatory of the Roman College, during the first 
quarter of 1895, by M P Tacchmi. The diminution of 
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frequency of spots was maintained during this quarter with a 
secondary minimum in January Protuberances showed the mine 
minimum although the season was unfavourable for their ofaaarva 
tion —On the forces developed by differences of temperature 
between the two main plates of a beam with continuous trusses, 
In M II Deslandres Irom the experiments made, differences 
of temperature between the upper andlower plates of a continuous 
girder cause supplementary forces of compression and extension, 
frequently reaching in the hot season 2 kg per millimetre — 
Observations on M Deslandres note, by M Maurice Levy An 
exact demonstration giving the means of deducing the strains in 
every case—On a theorem in geometry, by M Mendelfef — 
On nitro substitutions, by MM C Matignon and Deligny The 
conclusions are given (1) Isomendes of position have always 
been found to have the same heats of combustion within the 
errors of experiment, one only need lie examined from a 
number of isomeride* (a) The mean difference m heats of 
combustion of a compound and its nitro derivative is 45 Cal 
Hence is deduced the equation 

RC1I + NOjI I ltq = RCNO + H t O Itq + 36 7 Cal 
that is the exact vilur foun 1 by Rerthel >t fir the formation of 
nitro hydr xrarbtns —On the txplosu n of end ithirmic gases, by 
M 1 Maquenne The conditions of propagation of an explosive 
wave initialed by detonators are given and the influence of this 
explosive character on the industrial applicati vns if acetylene is 
pointed rut—Influence of the winter 1894 95 on the marine 
fauna, by M lierre 1 auvel —On a gigantic terrestrial tortoise, 
from a specimen living in I gmont Islands by M Th Sauzier 
Dimensi ms arc given of a specimen of Te tud Daudutn, and 
compand with Inc limensions t f iher kn »n tortoises and the 
fossil T Pirptutana Results if paleontological excavatuns 
in the l pper Miocene of the ‘ colline de Montredon by M 
Ch Detierel —On a superior limit to the mean area affected by 
an earthquake l»y M > de Montessus de Ballore hrom 
Japanese >1 sirvations it is deduced that this higher limit is laoo 
square kilometres 
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PERSONA/If Y 

The Diseases of Personality By Th Ribot Authorised 

translation Second revised edition (Chicago The 

Open Court Publishing Company 1895 ) 

HE importance of a work bears little relation to its 
bulk so no surprise need be felt at a masterly and 
very suggestive rlsuntf of recent inquiries into a question 
of the highest interest being compressed into this thin 
\olume of less than 160 pages of good readable type 
The work itself is not new though it is so in its present 
translated form It is practicall} up to date and affords 
an excellent study for those to whom what 7 ennyson calls 
‘ the abysmal deeps of Personality are wholly mys 
tenous as well as to those others who have sounded 
them in pait 

t irst is regards consciousness there are two views 
the old and the new Ihc old view regards it as the 
fundamental property of the soul or mind the new 
view regards it as an event supemdded to the more 
regular activity of the brain, depending on conditions is 
yet unknown and appearing or disappearing according 
to their presence or absence The old view fails to 
account for the vast substratum of unconscious mental 
activity whose existence is now beyond dispute and it 
apparently foils to account for intermissions of con 
sciousness, whose existence can hardly be denied even 
when the fullest allowance is made for the effects of 
forgetfulness The new view is simpler than the old one, 
and much more consistent with observed facts, especially 
such as aie obtained from the study of mental disease 
which is a subtle analyser of mentil functions Many 
persona are loth to admit that the highest manifestations 
of the human mind are fugitive phenomena subordinate 
to those of a lower grade but whatever be the origin of 
consciousness, its value is none the less t rom the point 
of view of the evolutionist it is not the origin of a 
faculty that is of consequence, but the elevation to which 
that faculty attains However consciousness may have 
come into existence its first appearance on the earth 
must have been a fact of the first magnitude, for it is the 
basis of the recollections, which capitalise the past of each 
animal for the profit of its future, and give it ntw chances 
of survival On the automaton view of life consciousness 
changes the animal from a simple automaton into one of 
an incomparably higher order The author quotes much 
from “ Les colonies animates of Pemer, to show the 
steps through which consciousness first became developed 
m the animal world, starting from associations pf indi 
viduals that are almost independent of one another, but 
which, owing to their contiguity and mutual pressure, 
cannot be wholly unaffected by their neighbours The 
next step is the appearance of a colonial consciousness, 
where a colony is formed of individuals in yhieh spme 
division of labour takes place, and the function of loco¬ 
motion is centralised But because a colony acquires 
colonial consciousness, it does not follow that each qf the 
individuals that compose it loses its particular conscious 
ness, thus the severed my of a star fish continues to 
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creep to follow, or, it may be, to deviate under conditions 
from a given route and to quiver when excited, and thus 
to betray a consciousness of its own which* before it was 
severed, was subordinated to the consciousness of the 
whole starfish By degrees this colonial consciousness 
confiscates for its benefit all the particular ones 

The author maintains that consciousness is toot like a 
central point fri m Which alone feebngs radiate and to 
which they all arrive but that it is a complexus of 
separate phenomena each of a particular qjass, bound up 
with certain unknown conditions of the brain, existing 
only when they exist lacking when they disappear 
Hence the sum of the states of consciousness in man is very 
infenor to the sum of all his nervous actions Conscious 
personality is only in abstract of the vast amount of 
work that rakes phee in the nervous centres Its bams 
is formtd by the diffused bodily sensations which being 
elementary causes sene as a warp upon which is woven 
some gorgeous pittem of tapestry that corresponds to 
the higher feelings Ihe general consciousness of the 
organism serves as the support of all the rest, and 
forms in the author's opinion the real basis of conscious 
personality 

Person d identity is an unsatisfactory phrase A man 
feels to be the same in his ego at different periods be 
cause the great majority of his bodily feelings continual 
the same owing to his structural sameness The so 
called identity is due to the large preponderance of un 
changing elements which characterise a healthy state 
but in disease this habitual predominance may fail either 
wholly or temporarily leading in the one case to a sense 
of a complete change of personality, in the other to that 
of multiple and altern iting personalities A few but 
adequate number of specimen cases are given A some 
w hat comic instance is that by Hack Tukc, of a patient 
who had lost his ego (that is the one which was familiar 
to him) in^k was in the habit of searching for himself 
under his bed (6/ the speech of batum, Search Thea 
search in Keats Hypcnon ) 

The rather common cases in which a man believes 
himself to have become changed into a new persOffJ 
art considered by the author to be mostly superficial 
that is, to be due to loc il rather than to general disorder 
I myself witnessed 1 case which showed that the 
imagined personality was not well sustained It was at 
a lunatic asylum where 1 went accompanied by a 
photographer to take specimens for composite photo 
graphy He mounted his camera in a ward, and a botch 
of patients were brought up One of them was duly 
placed in front of the camera, the others were led to a 
bench behind the operator to wait their turn It hap 
pened that one of these had the mama that be was a great 
commander, let us say, Alexander the Great, and he 
chafed internally at not having had precedence When 
my photographer s head was Under the dark doth, and 
his body m the attitude appropriate to the occasion, 
Alexander the Great could restrain himself no longer, but 
nipped the projecting rotundity of the poor man’s hinder 
end with his teeth I abstain from dwelling on the 
tableau,qp the cafe witlC which the smarting photo* 
grapher, in his farther operations, squeezed himself into a 
corner that guarded his rear The point is this, that a 
| man who was thoroughly pervaded with the idea of being 
Z 
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1 mighty conqueror, would not have made thit kind of 
attack 

Without attempting to condense further this already 
condensed and very readable little volume written by a 
distinguished inquirer, I will conclude by saying that it 
well deserves a place in any general library 

t R \ncis ( \i rov 


SA TELLITF FVOLUTION 
SaldltU Fiolutwn By James Nolan Pp 114 (Mel 
bourne &c (icorgc Robertson and Co i8g 5 ) 

N this book Vti Nolan discusses the part play ed by 
tidal friction in the evolution of satellites Although 
the subject is one of much scientific interest ^is work is 
hardly likely to attract the attention it deserves because 
the untn tthcmitical reader will find the reasoning hard 
to follow whilst the mathematician will be repelled hy 
prolixity due to the author’s treatment of the problem b> 
means of general reasoning 1 The first fifty pages of the 
book tppetr to be virtually contained in the sing'e equa 
non which states the effect of tidal friction in increasing 
the mean distance of a satellite It might perhaps be in 
tercsting to some to discuss the various elements of the 
problem m detail but those who are able to comprehend 
an analytical formula are not very likely to have the 
patience to follow such a discussion 

I shall not accordingly follow Mi Nolan in detail but 
will pass at once to the conclusion to which he tends 
On p 9 he says - 

* Though Mr Darwin made elaborate cilculations to 
support his theory respecting the part played by tidal 
fqction on the evolution of the earth and moon he seems 
to have dismissed the Jovian and Saturnian systems with 
the conclusion that their satellites unlike our moon could 
not be traced much further in than the prescnBiistancc s of 
their respective planets and that as the relation between 
the mass of the planet and satellite or rehtion of 
rotational to orbital momentum is very different in the 
case of the earth and moon to that for other planets and 
satellites, their modes of evolution may have differed con 
siderably He seems to have gone something further 
into the possible effects of solar tidal friction on the 
planets revolving round the great central body, or at 
least has come to the correct conclusion that the efficiency 
of such tides would be too small to effect any appreciable 
change during the natural lifetime of a solar system 

Ha then proceeds to show that if the eaith and Jupiter 
rotate under the influence of tides subject to the same 
frictional resistance, the proportionate rite of increase of 
the moon s mean distance is much smaller than that of 
all of Jupiter’s satellites, save one In other words four 
out of five of Jupiter’s satellites would have their mean 
distances increased by say one per cent in a much 
shorter time than would the moon He then pursues the 
same train of reasoning with respect to Saturn and 
Mars 

It appears to me that Mr Nolan is correct in these 
conclusions, and we are thus led to suppose that tidal 
friction may have played a much more impoitant part in 
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the evolution of satellites than I was disposed to allow 
it 1 He points out (p 70) that the satellites of Jupiter 
are probably much younger than the moon * when tho 
moon wis younger her relative rate of recession was 
faster as now is the case for some satellites in other 
sy stems He finally concludes (p 78) that the majority 
of satellites in each system may be traced to a position 
coi responding with that of the rings of Saturn 

But before arm ing at this result the author has treated 
another problem in which in my opinion his conclusion 
is mcorreet On p 45, he considers the effects of tidal 
fucti in on such a nng as that of S itum He says 

Tidal friction could have no effect if the ring weie 
perfectly even all round When composed of individual 
bodies it could not be or remain so E ich individual 
would be unaffected by the tides of the others and would 
iecede at the same rate as if it were the only body in the 
ring The moon lecedes it exactly the same rate os she 
would weie thcie no solar tides and if theie were a 
second moon there would be no interference with the 
1 ccession of the first Then if the bodies composing 
the rings ire is the sand on the st 1 shore for multitude * 
tidal fri ti in must still effect the usual progrcssiv e ch mge, 
unless ei h individual body be stniU enough to lie un 
affected it the distance whether composing a ting or not 
Tli s must have a dissolving effect on the nng or tend to 
shipe mtain sections of it into so in iny bodies which, 
hu ng in teased their truss it the expense of the ring, 
finally rc ede therefrom eithei to circle round it a greit 
distance 01 be piecipitated into the planet increasing its 
rotition speed 

It w >u!d seem that the process here sketched is an 
essential part of Mr Nolans theory of the evolution of 
satellites but 1 believe it to be founded on erroneous pre 
m ses He om ts in fart to notice the necessary condi 
tion for ncgle t ng the effects of the tides raised by one 
satellite on the me in distant e of mother this is that the 
periodic tunes of the two shall not be equal to one another 
If the pen idle times of two s itellites are unequal we 
need not invoke nddfnction to bnng the two bodies near 
to one mother On the other hand, if four or eight satcl 
lites be equally spaced round a planet and revolve with 
the same penodir time tidal friction would only influence 
their mot ons to a very small extent I am therefore un 
able to follow Mr Nolan in this part of his work 

Several other points m the early history of satellites 
are considered by Mr Nolan but I am unable to touch 
on them within the limits of a review 

Notwithstanding all that has been written by him 
and other* we are still far from a consistent theory of 
the formation of a satellite In my own papers 1 have 
ventured to throw out suggestions (which have but too 
often been quoted as positive theories), and it still seems 
to me at least that neither the present contribution of the 
author nor the theories of others are adequate 

This work touches on subjects of interest, and although 
it seems open to much criticism, I for my part welcome 
the extension given by Mr Nolan to the part played by 
tidal friction in evolutionary astronomy 

G H Darwin 

> Th* or p u noi m far which I m lad to in errontmu ooodnloi on thio 
pout tog bo found in PM Trmu port u ttti p. 504. 
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[ Tk* Editor dots not hold hmtolf rosOonstblo for opinions os 
prosttd by hu torrotpondonis Nttiktr tom ho w od ort n h o 
to rotum or to comsfond with tho wrtitrs of roftttod 
momustnpts mtondod for this or any oihor part of NATtrfcs 
No notuo is laitn of anonymous communications ] 

Run in August 

Ak i si bung i harvest month and the holiday month par 
txteUtnte m this country its weather is a matter of concern to 
multitudes I propose to show how the rainfall of August at 
Greenwich has varied in the last half century (1841-95) 

This sanation appears to me rather to suggest sun spot influ 
nice but whatever nay he thought about this it may be 
interesting t> A serve how far the hind of correspondence 
1 ere pointed out is maintained in the future 
In the acconq anying diagram we have (a) 1 detted curve 
sh wing the variation if At gust rainfall and the values have 


OUR BOOR is HELP 

Die Lehrt ion (Ur Llektrtstlit und derm Prikttsche 

Verwemluntc By Th Schwartze (Leipzig J J 
Weber 1895) 

Ihr author in his preface says that his intention in 
writing this book was to give the bearing of thL latest 
scientific results in electricity on electro technology He 
goes on to sty that the contents will probably appeal 
peculiar The first of the abote statements taken in 
conjunction with the title of the book, will probably gne 
as erroneous an idea of the contents as it is possible to 
obtain For if there is one thing the author does not do 
it is to give the bearing of the few modem discosenes 
or lines of thought which he mentions on the practical 
applications of electricity 

For all intents and purposes the book mas be divided 
into two parts The first of these deals w ith the question 
of the fundamental principles of general 
physics and with some mechanu al problems 
such as moment of inertia oscillations of a 
pendulum wave motion &.c The second 
part deals more particul irl) ssith electric and 
magnetic phenomena 

Throughout the greater p irt of the book 
but particularly in the first part the rcadci 
will probably heartily endorse the authors 
siew that the contents of the book are 
pecuhai for the subicct of dimensions is 
treated at great length so that for at any 
rate tht first three hundred pages, there is 
haidly a page without at least one di 
mcnsional equation The appcirance of 
some of these dimensional equations how 
ever aie certainly pctuhai for the author 
attempts to introduce a set of dimensions 
in terms if what he calls I incarkruft 
‘ Hachenkrift and \olumcnkrift These 
quantities he indicates b> the sy mbok I I * 
and L J rig irdless of the f ict th it in those 
dimensionil formula, m whuh length mass 
md time arc taken as the fund imcntal units 
the symbol L is used foi 1 length Fsen 
the author himself seems to h n e got muddled 
when such equations as [MT are 

allowed to appetr and the state of mind 
of the student whose comm md of dimen 
sions is limited, aftei retding the book is 
lamentable to think of In tht ch ipter deal 
ing wnth the dimensions of the electrical and 
magnetic units, no mention is made of the 
effect of the properties of the medium, and 
although Rucker’s name is mentioned in the 
preface in connection with the subject of 
dimensions no mention is made of his 
proposal to consider the specific inductive 
capacity and the permeability of the medium 
as subsidiary fundamental units, and to indi 
catc their presence in the dimensional 
formula. The more purely electrical portion 
of the book calls for little remaik. aim contains a some been smoothed with aierage* of 5 yielding 

what elementary treatment of the subject of electro cunt a Underneath (b) is aa inverted sun spe 
statics, such as the calculation of the capacity of some 
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n le forms of condensers, &.c There are also chapteis Pfcially it1 the last 
ng with uni directed cui rents, thermo electricity thl \ rainfall 

electrolysis, electro magnetic induction, and the dynamo L™ notiows 
Finally, about seventy pages are devoted to what is called 
“electro tectuuches,” in which the commoner forms of 
electrical measuring instruments are shortly described | 

While only a very short account is given of Hertz s 
work, contrary to what one would expect in a German | sun spot 
work, considerable space is devoted to a description of „ 

-,- 8 jiijgwy experiment! with rapidly 


the last thne waves, the crests or 1 

xmng near the sun spot m 
of the former near tne w 


average being a 38) we have 
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The (lata previous to 1841 are, I suppose less reliable , but I 
may add these two cases of August rainfall under as erage 


Sun spot max 1830 Rainfall of August 1831 314 m 

, 1837 ,, „ 1838,093 


By way of showing that in other parts of the country there 
has been, m recent years at least, a similar vanati in I add three 
similarly smoothed curves of August rainfall for Haverfordwest, 
I buidudno, and Boston (Lincoln) respectively ( dr) Ihe 
data however, do not extend back further than 1866 
The case of Greenwich may be presented as follows —Take 
each maximum sun spot year and -v year on either side and 
tabulate the August rainfall in each of these Indicate hy 
the letters d (for dry) and w (for wet) whether this rainfall has 
been below or above the average Then wt hue — 


Maximum 

1847 1848 1849 
1859 i860 1861 
1869 1870 1871 
1883 1883 1884 


I 13 3 68 O W 
1 31 3 03 O 86 

i 16 071 o 67 


Here we find ten eases of s dry August out of twelve Those 
twelve values give an average if I 55 inches 
Now do the same with minimum sun spot years — 


1843 1843 1844 

isii z :8s 

1877 1878 1879 
1888 1889 1890 


VS 


Here we fin 1 eleven c 
Those fifteen cases give at 
It would I e intt resting 
sui sist cls< where in 1 | erlups s ime f y 
disposed t investig ite tne matter 


373 1 81 354 tt /«. 

is of a wet August out of fifteen 
. .crxgc of 1 84 inches 
kn >w to whit extent such relations 
re-uerwna^ 


lines in the visible part of the spectrum Johnstone 
Stoney had already shown that three of the wave lengths 
of the visible hydrogen lines were most accurately pro 
portional to the values 9 5, 4/3, 9/8, when Balmer 
discovered that these values were given by the formula 



for m — 3, 4, 6, and that the other wave lengths of the 
senes were proportional to the values obtained by sub 
stituting for m the other entire numbers greater than 
three The senes has now been followed from m * 3 to 
m ■= 20 the lines growing weaker and weaker to the more 
refrangible side, and approaching eai h other closer and 
closer 1 he formula snows that they approach a definite 
limit for large \ alues of m This is seen more clearly 
when we consider wave numbers instead of wave lengths, 
which according to the formula would be pioportionil to 



Many scries of lines similar to the hydrogen senes 
were dnaovered by 1 iveing and llewai They have 
c died them harmonic senes and have compaicd them to 
the scries of over tones of a vibrating bod) They hive 
been further studied by Rydberg and by kayser and 
Runge We cannot here entei into my ditnltd account 
We only w int to explain so much is to make the eon 
elusions undcistood which we have drawn fiom the 
spectrum of the gts in cleveite The wive lengths X of 
the line s belonging to the s vme series ire alway s approsi 
mitely eonnteteel by 1 formuli somcwhit similar to 
Balmer s 

i/a — A - h/m - C n* 


Alteration m the Colours of Flowers by Cy snide 
Fumes 

Ir is well kn iwn thit the yellows of some insects are tume I 
t re 1 I y the fumes fr n | laseiuin eytmlc lut I have 11 I 
afters me inquiry lieen el le t btam any liter vture lestnl ng 
the effects of su h fumes u( 11 the crfours f ft wers lhe 
reacti ns I hive ibserved are veij curious vnl while it seems 
inipn liable that they are lmhul vh illy unkn iwn it may n t 
1c amiss to dire t attend n t them V few lunn s I lhe 
cyanide arc j lace 1 in a < rice I tulie eovere l with » 1 ftle ott n 
and the fl wers are place I n tilt c M >11 It is probably 
ne essary that the lay sh 111 lie hat or the tube slightly 
warmed The pink fl were f Cl mi mle^nf h 1 an I flfonit lr 
fiituloi i turn l j a brilliant grten 1 lue tnd finally become ] ale 
yell w \ purple re 1 l rb hi I eeomes bright llue then pile 
yellow The | urple flowers f Solanun h i\ntf hum g) 
green llue and then yell w The white petals cf Ai\tm n 
plity e> is turn yell >w the naturvl cofour >f l n u r«r The 
1 ale yell 1 wish flowers f 1 f nt /«» nud r turn a deeper yellow 
rfowers f / uptnu 1 n, Mu ear turn pale yellow White 
elder ( Sambuais) fl wers turn yellow The starlet flowers if 
'ip/krralti auptih/ohi turn [ de dull pink reseml ling emit 
what a natural vanety f the same Any of y lur readers will 
doubtless ibtain similar results with the flowers growing in their 
vicinity T V A CockKRKil 

I as Cruces New Mexir i,LS \ Septeml er 3 


'* ON IHb QQNSTITlhNI S OF THb GAS IN 
cirvuiE 



have found it to be most regular It consists of su senes 
of lines, the intensity of the lines in each series decreasing 
with decreasing wave lengths Similar senes of lines 
have been observed m many spectra. The first senes 
was discovered by Ur Huggins in the ultra violet spectra 
of a number of stars It proved to belong to hydrogen, 
and to bt the continuation of the four strong hydrogen 
1352, VOL. 52] 


A dctctmines th* end of the suies towards whith the 
lines appro it h for high v alues of nt but dots not influence 
the difft lencc of w we numbers of any two lines B has 
nearlv the sunc value for ill the series observed and C 
may lx vi It) detcimine the spreid of the series cor 
responding interv ils between the wave numbers being 
laigci fu hrgci v dues of C \.s B is ipprovimately 
known two vvne lengths of a senes suffice to detennine 
the const mts \ mil C ind thus to cilculitc ippioxi 
mittly the v we lengths of the other lines It w is by 
this me ins that we succeeded in disentangling the 
spe Hum of the gas in cleveite ind showing its 
ugul inly 

In the spectrum of m tny elements two series have been 
obseivcd t n which A h is tin sime value so that thty both 
ipprouh to the s une limit In ill these r ises the scries 
for which C has the smillcr value that is to siy which 
h is thi sin illei spread, is the stronger of the two In the 
spectrum of the g is in cleveite we hive two instinces of 
the s une oci urrence One of the two p urs ot senes, the 
one to whuh the strong yellow double line belongs 
consists thioughout of double lines whose wave numbers 
seem to have the same difference, while the lines of the 
other pair of seru s appear to be all single Lithium is 
an insunce of a pair of senes of single lines approaching 
to the same limit But there are also many instances of 
two senes of double lines of equal difference of wave 
numbers ending at the same place as sodium, potassium, 
aluminium &c 1 here are also cases where the members 
of each senes consist of tnplets of the same difference of 
wave numbers as in the spectrum of magnesium, calcium, 
strontium nnc, cadmium, mercury But there is no 
instance of an element whose spectrum contains two pairs 
of senes ending at the same place This suggested to us 
the idea that the two pairs of senes belonged to different 
elements • One of the two pairs being by for the stronger, 
we assume that the stronger one of the two remaining 
senes belongs to the same element as the stronger pair 
We thus get two spectra consisting of three senes each, 
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two series ending at the same pi ice and the third leaping 
over the first two in large bounds and ending in the more 
tefrangible part of the spectrum This third senes we 
suppose to be analogous to the so called principal senes 
in the spectra of the alkalis which show the same 
features It is not impossible, one may even say not un 
likely, that there are principal senes in the spectra of the 
other elements But so far they have not been show n to 

Each of our two spcctri now shows a close analogy to 
the spectra of the alkalis 

\\ c therefore believe the gas in cleveite to consist of 
two and not more than two constituents We propose 
to call only one of the constituents helium, the one to 
which the hneht yellow double line belongs whose spec 
tium iltogctner is the stronger one while the other 
constituent ought to receive a new name 

V, e have confirmed this rather hypothetical conclusion 
by the following experiment The connection leading 
fiom our supply of cleveite gis to the vacuum tube con 
timed a side brinch parting from it and joining it igain 
Ihcrc weic stopcocks on cither side of the side brinch 
and a thud one in the side branch In the main tube 
between the ends of the side branch i plug of asbestos 
was tightly insetted To prepare the vacuum tube only 
the tap le iding to the supply was t losed the whole space 
up to this tap being carefully ev icuated Now the side 
branch w is losed ind the tap leading to the supply w »s 
o|iened 1 hen w« observed tn it the light of the electric 
discharge in the vacuum tube was at first greenish ind 
iftei a wh le gicw yellow Ily cutting off the cunent of 
gas after i sufficiently short time we succeeded in making 
4 \ u uum tube w hi h rem c ned gic c nish On ex un nine 
it in i small spectroscope with which we could oveilook 
the whole spe trum we found that the intensities of the 
lines had changed lhc yellow line was scaicely is 
bright as the green line 5016 and the red line 7065 had 
apparently decreased relatively to 7282 and 6678 although 
it w as still stronger than 7282 The two lines th it had 
decre ised in intensity belong to the second set of senes 
while the others aie members of the first set The other 
visual lines of the second set could not very well be 
examined because they are more in the violet part 

This obseivation confirms our sptctroscopic result 
The gas in cleveite may be taken to be a mixture of two 
gases of different density of which the lighter one is more 
lapidly tiansmitted through the plug of asbestos Ihcrc 
is however the objection to be raised that in the green 
tube the pressure is less and that the difference of in 
tensities is due to the pressure being different 1 his must 
be further inquired into 

We were not satisfied with the visual observation of 
the change of intensities in our green tube but thought 
it desirable to test the conclusion by the bolometric 
measurement of the two lines that we have discovered 
in the ultra red part of the spectrum If we were right 
the ultra red line of smaller wave length, which belongs 
to the second set of series, ought to have decreased in 
intensity relatively to die other ultra red line This wc 
found to be so indeed In the yellow tubes the intensity 
of the smaller wave length was to that of the other on an 
average as 3 to 1, while in the green tubes it was as 1 8 
to 1 This confirmation we consider the more valuable as 
it does not depend on any estimation which may be biassed 
by the personal opinion of the observer, but is based on 
an objective numerical determination 

Another confirmation may be gathered from the spec 
trum of the sun s limb and that of several stars Let us 
confine our attention to the six stronfltot jjnfes m the 
visible part of the spectrum 

7066, 6678, 5876, 5016, 4933, 447* 

The first, third, and sixth belong to the second set of 
senes , the second, fourth and fifth to the first set These 
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six lines have all been observed in the spectrum of the 
sun s limb, as Norman I ockyer and Deslandres have 
pointed out Now according to their appearance in the 
spectrum of the suns limb, they may be classed in 
two groups, one group bung always present, the other 
group being sometimes piesent C A \oung long ago 
called attention to the d fference in the frequency of 
appearance of thechroinosphenc lines He has given them 
frequency numbers roughly estimating the percentage of 
frequency with which the lines were seen during the six 
weeks of observation at Sherman in the summer of 1873 
According to Young 7066 5876 4472 have the frequency 
numlier 100 while 6678 5016 4922 have the numbers 35, 
30 30 showing th it one of the two constituents was 
alw iys present wh le the other was only seen about once 
n every four rases 

The lines of both constituents have been observed in 
the spectra of a considerable number of stars 0 6 r f y 
Orionis « \ rginis 0 I ersci 0 Taun ij Uisx majons 
3 lyu In the spectrum of 0 Lyra. thirteen lines 
hive been identified with ceitainty But the most 
interesting rase in |>oint is the spectrum of Nova Auriga, 
that wonderful star whose sudden ippearance was 
announced ti ustronomc 1 s in 1893 by an anonymous post 
card In the spectrum of Nova Aung e the two lines 
5016 ind 4 ) 2 were very strong while 4472 was we ik and 
5876 his only been seen b> I)r Huggins wc believe only on 
one o< casion and appears to have been v ery weak Now 
5016 and 4912 hoi ng to the lighter constituent and are 
together with 6678 the strongest lines in the visible part 
of the spectrum while 5876 and 4472 ire the strongest 
lines of the other constituent in the vis bit part of the 
spectrum In Neva Aurig 1 theicfoie the lighter con 
stituent give a mu h hngbtei spectrum than helium 
proper But there may here be rused an objection, 
which indeed we do not know how to refute Why has the 
line 6678 not been observed ? It is a pity th it the red part 
of the spectrum 1 annot lie more easily photographed 
Nova Aung 1 has no become very weak and besides 
the spectrum is quite iltirtd so that wc shall never know 
whether the red line 6678 was really absent or has only 
esc iped notice 

firom the fict thit the second set of sents is on 
the whole situated more to the tcfringible pirt of the 
spectrum one mi) independently of the diffusion ex 
pciiment conclude that the element corresponding to 
the second set is the heivierof the two In the spectra 
of chemically related elements like Li Na K Ro Cs 
or Mg Ca Sr or 7n Td Hg the senes shift to the 
less refrangible side with increasing atomic weight 
But it appears that in the spectra of elements following 
each othc r in the order of their atomic weights in a row 
of the penodic system like 

Na Mg A1 
k Ca 
Cu £n, 

Rb Sr 
Ag Cal In, 

the series shift the opposite way, so that the spectium of 
the element of greiter atomic weight is as a whole 
situated further to the more refrangible side Now in 
our case the density of the gas has been determined by 
Langlet (published by Cleve) and by Ramsay to be about 
double the density of hydrogen Assuming the atomic 
weights of the two constituents to be between thit of 
lithium and that of hydrogen, they would both belong to 
the same row of the penodic system, and therefore the 
more refrangible set of senes would correspond to the 
greater atomic weight 

For convenience of reference all the observed lines are 
given in the following table, the wave lengths being 
abndged to tenth metres 
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20400 

5016 

3965 

» 

3355 

a 


Lighter Constituent 


6678 

49« 

4388 

4*44 


S*u»l 

wborl mo let 

‘jiiz 

5048 

4438 

4189 

40*4 

39J6 

3878 

383§ 


Heaiur Constituent (Helium proper) 


*945 

*8*9 

?764 

’*$ 


3644 

3587 

3555 

353i 

35*3 


7066 

47«3 

41*1 

3868 

3733 

365a 

3599 

3563 

3537 

35*7 

3503 

3491 

348a 


3479 
347* 

3466 
346« 

C Rimr r and F Paschen 


A 1 ommumc ation «u made to the. pten on Friday last by 
Reuter s Agency with reference to the movement! of the Jsckson- 
Harrosworth Polar Expedition It was admitted that the intelli 
gence received had been made in a somewhat meagre and dis 
jointed form , but from it could be gleaned that on September 7 
of last year the expedition arrived safely on the coast of Frans 
Josef I .and and in the locality of Cape Flora On September 10 
the ice closed round the Windmud, and she wa» froren in for the 
winter On February *3 the sun returned, and on March i» 
Mr Jackson started on his northern journey, with a quantity of 
stores and made hts first depfit Various journeys to and fro 
wi h provisions &c , were made and depots formed the most 
northern of which was about too miles from the camp The 
ll induard hts it is expected, now set sail for home, bearing 
letters and journals of the early part of the expedition 

Tilt expedition to Alaska of the United States Geological 
Survey f ir the purpose of examining into the coal and gold 
mines of the territory has returned safely to San F rancisco after a 
successful and very interesting season, during which incidentally, 
many >f the glaciers and volcanos were studied Messrs Becker 
and Dali will return to Washington by Octobet t to submit theit 
report upon the mineral resources to the Director of the Survey, 
which will lie printed as soon as the necessary analyses S.C , can 
Fe made 

W e have 1 1 record the death, at Berlin at the age of seventy 
six of Prof Bardcleben, the eminent surgeon and author ol 
Lehtbuch Uer Chinngie uml Operationslchre 
Thf death is announced from Bendigo Victoria of Dr Paul 
Howard MacGillivray well known as a medical man and for 
his researches r n 1 olyzoa 


NOTES 

The third International Congress of Zoologists (an account 
>f the proceedings at which will appear in a subsequent issue of 
Nature) has just been held at Leyden, and appears to have 
been a great success No fewer than twenty nationalities were 
represented, and the arrangements for the comfort of the 
members were all that could be wished It was decided to hold 
the next meeting (in 1898) m England, and Sir William H 
Flower was elected President During the meeting it was 
announced that the Senate of the University of Utrecht had 
conferred degrees upon Sir William H Flower, M Milne 
Edward*, of Pans, and Prof Wtismann, of Freiburg 

1*Uu RAMS from St John s dated September 2*, announced 
the return, in the steamer /Cite, of the Peary Expedition The 
result of the expedition was a most disappointing one, as Lseut 
Peary and his companions were unable to extend their journeymgs 
beyond Independence Bay, which pomt was the furthest north 
reached by Lieut Peary in hu expedition of 189a The main 
cause of fiulure was the loss of all the store* of provisions, save 
one, which had been got together and deposited along the in 
tended line of march last year, all having been boned by perhaps 
the heaviest snowfall known, which obliterated all traces of 
them The sufferings endured by the explorers, on the verge of 
starvation as they were for the greater part of the tune, can 
hardly be estimated, and when, on July 31, the Kite arrived, 
they were utterly broken down and ill, bat they subsequently 
recovered under careful treatment The expedition, according 
to a later telegram, will not be entirely barren of scientific 
results, as Lieut Peary is reported to have mapped Whale 
Sound, and completed hu studies of the Eskimo Highlanders. 
He has also brought back another year’s meteorological record 
The relief expedition, too, u credited with obtaining the largest 
collection of Aachc fauna and flora ever acquired, and Prof 
Salisbury, of Chicago University, did good geological work 
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Al the meeting of the F nlomc logical Society of London, to 
lie held on W ednesday October 2, the following paper* will be 
read — Contributions towards the History of Maruina, a New 
Genus of Diptera (Psyehodida) by Dr Fntr Muller, “Re 
marks in the Homologies and Differences between the First 
Stage* of lencoma and those of Mamina, by Boron Osten 
Sachen 

Thf annual meeting of the Federated Institution of Muling 
F ngineer* hss just take 1 place at Hanley, and papers were re-ul 
on ‘ The Use of Steel Girders in Mines, ’ “ Economic Minerals 
of the Province of Ontario,” and "Gold Mining in Nova 
Scotia 1 The Institution seems to be in a flourishing condition, 
the membership having risen from 1189 m 1889-90 to 2199 at 
the present time The prizes for papers on “ The Prevention 
of Accidents in Mmes ” have been awarded as follows (1) Mr. 
A Kirkup (a) Mr W N Drew, Messrs E A Allport and 
A Noble were bracketed for (he tlurd place 

The Royal Society of New South Wale* offers its medal and 
the sum of £a$ for the best communications (provided such be 
deemed of sufficient merit) on original research in the following 
subjects —* The Origin of Multiple Hydatids in Man ” , “ The 
Occurrence of Precious Stone* in New South Wales, wxh a 
description of the Deposits in which they are found ’, " The 
Effect of the Australian donate on the Physical Development of 
the Australian bom Population ", “ The Physiological Action of 
the Poison of any Australian Snake, Spider, or Tick " , “ The 
Chemistry of the Australian Gums and Reams”, “ The Embry¬ 
ology and Development of the Echidna or Pktypas” , “The 
Chemical Compoation of the Product* from the so called 
Kerosene Shale of New South Wale.”, “The Mode of Oc¬ 
currence, Chemical Com post Don and Origin of Artesian Water 
in New South Wales.” The competition is open to all, and la 
not subject to any restriction, save that the communication lobe 
successful must be either wholly or m part the result of the 
competitor’s own original observation or res e arch . The sac- 
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cexsful essays will be published m the Society s annual volume 
and fifty copies of the paper will be supplied to their writers free 
of charge I articular* as to the latest dates for sending papers, 
and all other necessary information may be obtained from the 
Honorary Secretaries, at the house of the Royal Society of New 
South Wales 5, Elisabeth street, Sydney 

The Manchester Trades Council has recently pissed a 
resolution strongly m favour of the Report of the Select Com 
mittee of the House of Commons on Weights and Measures, in 
which the Council expresses the hope that no efforts will 1 e 
spared to make the Committee s recommendations law As can 
be readily understood, the New Decimal Association is much 
encouraged by the attitude taken in so important a commercial 
centre ns Manchester, and it is to be hoped that at no distant 
elate their efforts will be crowned with success, and that the 
present cumbrous system will be for ever abandoned 

Thf metric system of weights and measures is tr be 
obligatory m the United States of Mexico from September 16, 
1896 This system has been in use in the Government depart 
tnents of Mexico for some time past but a decree recently passed 
snakes it the sole legal system throughout the Republic slid will 
make an end of the various old Spanish measures hitherto in 
sogue in ordinary business transactions 

Da \ax KijoiEVOEsei and Ilert van Bemmelen are 
engaged on a research which has for its object to determine the 
influence if elevation above sea level on the magnetic elements 
tor this purpose an accurate magnetic survey must he made of 
some moderately high mountain, of non magnetic material and 
sufficiently far removed from magnetic masses The Righi 
seems to fulfil these conditions most satisfactorily but in order 
to decide the matter, Herrn van Rijckevorsel and van Bemmelen 
selected thirty stations, distributed on the low ground roun 1 the 
Righi in three concentric circles with the mountain as centre 
The magnetic elements have been determined at these stations, 
but the calculations are not yet completed If these indicate no 
traces of disturbance, due to the Righi or its surroundings, the 
survey of the mountain will be proceeded with 

The latest number of the Accords of the Geological Survey of 
India contains a translation of a paper by Dr l Kurtz, on the 
Lower Gondwana beds of Argcntini (from Acvista del Mus dc 
!a Plata) la this is recorded an important discovery of plant 
remains in shales at Bajo de Veils These fossils are well 
preserved, and while lieing quilt different from the Argentine 
plant remains already found, show a close affinity to the plants 
of the Kaharban beds of the Lower Gondwanas of India, as 
well as to those of the Fkka Kimberley beds of South Africa 
the Newcastle and Baccus Marsh beds of Australia, and the 
Mersey beds of Tasmania The prei lously known plant bearing 
beds of Argentina consisted of two sene*—one containing a 
Rhrebc flora, resembling that of the Storm berg (Upper Karoo) 
beds of South Africa, the Hawkesbury beds of Australia, and 
the Rajmahal (Upper Gondwana) senes of India, the other 
eoatauuag a flora of Lower Carboniferous character The 
•ewty discovered flora must be intermediate in age between these 
two—that 11 to say, it cannot he older than Upper Carboniferous, 
•or younger than Tnaarfc , and with it must go the flora of the 
important coabbeanng Upper Gondwana beds of India These 
have already been assigned to the Upper Carboniferous (at lowest) 
by Messrs. Medlicott and Blanford, and the dpdian Survey, 
*nd the new discoveries in Argentina give a aatis&ctory con 
flnnatumof their views. 

We note the publication of the first Bulletin dot Oturvatmu 
1894, the Observatory of St Louis, St 
Hellers, Jersey, containing monthly means from direct obeervn 
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turns and from self recording instruments The Director of this 
new Observatory is the Rev M Dechevrens, who has already 
done good work at 7\ ka wei, near Shanghai, and by the 
investigation of the typhoons of the China Seas, in connection 
with the Shanghai Meteorological Society The St Louu 
Observatory is provided with a tower about 150 feet high, for 
the special stu ly of vertical wind currents and atmospheric 
electricity 

The Acclimatisation Society of Moscow must be credited 
with more than < rdinary originality and ingenuity in its efforts 
to improve the system of bet keeping in vogue among the 
Russian peasants Antiquated and unremunerative methods of 
hive management are still m general use in Russia, and, in order 
to diffuse a knowledge if the more rational methods of modern 
apiarists Iht Society last year organised a travelling bee keeping 
exhibition upon a n >vtl and as it proved, most successful plan 
A barge 70 metrts I mg and 8 metres broad, was procured and 
lilted up with a museum a garden with trees and flower beds, 
hives of all kinds >ld and new, and a number of hives with 
living bees there were also dwelling rooms for the travelling 
staff The museum contained examples of bee keeping apph 
anees and products, together with a set of preparations dlus 
trating the structure and life history of bees and thur natural 
enemies The staff in charge of the exhibition consisted of a 
practical bee keeper, two entomologists, and ten men servants 
ft r the vessel The floating exhibition was towed down the 
met mt if M >scow by twenty horses ten on each bank , and 
six towns and ah Hit twenty villages were visited between the 
old capital and the town Kaluga The travelling was done 
during the night During the day, from 8 am to 9pm, a 
hall was made at some town or village, the objects in the 
museum were explained to visitors by the staff, and the methods 
of working the model hives were demonstrated to the bee keep 
mg country folk The exhibition has worked with great success 
The great expense which this interesting and instructive exhi 
bitmn demanded was m st willingly defrayed by Herr F 
Motschalkm, who is himself an enthusiastic bee kcejier 

A NEW dctcrminstion of the lowest temperature st which a 
hot body becomes visible is published by Sgr P Pettmelli, in 
the Nuooo CuHcnto He heated a cast iron cylinder 30 cm 
long and 14 cm broad in a wrought iron jacket over A Bunsen 
burner to astempcralure of 460' C , as indicated by an air ther¬ 
mometer and then observed its flat end m a dark room from a 
point 60 cm above it When it had cooled to about 415*, the 
red heat vanished and gave way to an indefinite hazy glow 
This glow completely disappeared at 404*, and repeated obser 
vations gave an error of only 3* Highly emissive substances, 
such as the “ mantles made by Auer and others for Incan 
descent gss lighting, became visible at the same temperature, but 
reflecting surfaces hod to be heated XQl higher before they 
appeared to the eye, and glass still more These low tempera 
ture rays were found to traverse glass and water like ordinary 
light njrt, but they suffer a comparatively greater absorption 
Different eyes differ slightly m their cajiacity of seeing them, the 
maximum divergence being about 6* But then the extent of 
xutfcce must be the same Sgr Pettmelli found that if he 
screened off til but i/40th of the surface, the body had to be 
heated 6* higher than before to become visible , if t/aooth, no* 
higher , and if i/8ooth only was s x poac d to view, the minimum 
temperature 0 1 visibility was 460*. Hence he rightly concludes 

arc due to differences in the areas of the hot bodies investigated 
The Irish tlk (Megacent hthrmcm) has hitherto hod a some 
what isolated pontoon os the only species of its gen os known to 
naturalists ap to the present A new claimant to the rase 
generic title has, however, been recently unea rthed In Germany, 
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and lias been described by Prof Nehnng, of Berlin, under the 
name M Unfit The new species is intermediate in many 
of its characters between the Irish elk and the fallow deer 
(Dama vu/garts) It appears to have bved during the first 
interglacial epoch, while the Irish elk flourished at a somewhat 
later geological period It may possibly, therefore be regarded 
as the ancestor of the latter type The antlers of M kuffii 
have fewer “ points or processes than those of M kibermeus 
and, although the skull of the animal was as large as or even 
larger than that of M kibermeus, the antlers were markedly 
smaller and diverged from one another much less widely than 
in the case of the latter species A restoration of the animal 
accompanies Prof Nehnng s description in Will und Hund for 
July 19, 1895 Prom this picture the differences between this 
new species and M kibermeus may be at once detected 

Some important experiments of great practical interest have 
just been published by Dr Breslauer on the antiseptic properties 
possessed by disinfectants mixed with different fists in the shape 
of ointments As lung as fourteen yean ago Koch pointed out 
that carbolic acid combined with olive oil or carbolised oil 
contrary to the prevailing impression, possessed no antiseptic 
properties Dr Breslauer has extended these experiments to an 
exhaustive examination if various disinfectants, such as carbolic 
acid corrosive sublimate bone acid, nitrate of silver, Ac in 
combination with oil vaseline fat, lanolin anhjdncum lanolin 
and unguentum lemens It was found that the degree of anti 
septic power possessed by the disinfectant depended in a very 
remarkable manner upon the particular diluent employed and 
that in all cases the best antiseptic results were obtained with 
disinfectants in combination with lanolin or unguentum lenicni 
Thus in a senes of experiments on the antiseptic effect produced 
by adding five per cent f carbolic acid to vanius substances it 
was ascertained that the Staph/loco cm pyogenes aureus was still 
living after being immersed in carbolised oil for three days in 
carbolised vaselin it survived one day, in fat four hours in 
Unolin anhydneum two hours in lanohn thirty minutes and in 
unguentum lemens twenty minutes Similar results were nb 
tamed not only with other hoetena but ala 1 with different disrn 
fectants Dr Breslauer has also examined the bactericidal 
pr iperties of other ointments in frequent use such as unguentum 
zinci inguentum cinereum (beiuoatum) and unguentum pre 
cipitatum album an 1 whilst the two latter were found to lie 
possesse 1 of highly antiseptic j r iperties, the former exercised no 
perceptible effect whatever In employing ointments it would 
appear therefore advisable to use the disinfectant selected in 
c imbinatton with lanolin or unguentum lemens instead of sup 
plying vasebnc od or other fats, the addition of the latter, ac 
cording to Dr Breslauer serving only to reduce the antiseptic 
action of the disinfectant This subject is cun rnsly one which 
has had so far hardly any attention bestowed upon it and with 
the exception of some experiments by Gottstein published m 
1889 and still more recently an inquiry by Ludwig Bach into 
the antiseptic effect of various tye ointments, Dr Breslauer’s 
communication seems to be the only one which hu appeared 

We have recently received two new parts of the Indian 
Museum Aofet, from the Trustees of the Museum being vol in 
parts 4 snd 5 1 art 4 is devoted to an account of the insects and 

mites which attack the tea plant in India, and includes full de 
scnptions and, in most cases good figures of the principal insects, 
Ac , discussed, and occasionally of their parasites also The 
insects belong to all the more important plant feeding orders , 
but what appears to us remarkable is the very large number of 
Leptdoptera which are injurious to the tea plant, as compared 
with other insects Thus, only three beetles ate mentioned, 
belonging to the MtMmUkuLt, Ckrysemehda, and Cureuhomdu 
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respectively, as against nineteen Ltptdopisra Htitroctra of 
various families The pamphlet concludes with a practical 
appendix on insecticides It must not, however, be supposed 
that a treatise of seventy pages can possibly exhaust the subject 
of the enemies of sly particular plant, especially when they are 
discussed m detail. A glance at the most important Furopean 
book on entmological botany (Kaltenbach s “ Pflansenfemde ’) 
is sufficient to show us that many plants are attacked by 
hatulreds of differdht species of inse ts , and if Una is the case in 
F urope, it cannot but be true to a still greater extent in tropical 
countries But fortunately insects arc not always uniformly 
abundant 1 hey are affected by variations of the season - 
parasites, and many other influences which are more or less 
obvious to us , and it is only occasionally that one or other of 
the numerous species which feed upon any given plant becomes 
sufficiently ibundant to cause any serious injury to it The 
other numlitr if the Indian Museum Notes before us (part 5) 
is more varied in its contents It contains an account of the 
progress of entomology in the Indian Museum, from 1884*1894, 
by Mr F C Cotes some short papers by different entorao 
•ogists on In ban Dipieta and kkynckota, and a senes of 
miscellaneous notes on insects of all orders by Mr Cotes. 
Thu part is not only illustrated like the other by numer iu* 
woodcuts, but also contains three well executed plain plaits 
Three important papers by Prof F D Cope and two by Prof 
W B Scott make up, with seven plates, the part rtccntly dis 
tnhuted (vol ix part 4) of tht Journal of the Academy of Natural 
Sciences of 1 hiladelphia Prof Cope treats of new and little 
known Pel c it itc snd Meso/ 11c fishes and desenbes Cyph >rms— 
ui extinct genus of birds The genus is establishe 1 on a specie, of 
bird represe Me 1 by the superior ptrt of a tars imoatarse, 
ibiame l by Dr t, M Dawson from a bed of indurated greenish 
clay if unknown age from Vancouver Island The bird appears 
to p 1SSCSS real affinities with the bteganopodcs combined with 
affinities ti more primitive buds with a simple hypotarsal 
structure The presumed affinity with the Slcganopodes, ’ 
remarks Pr if C >p- ' indicates natatory habits and probable 
capacity fur flight Should this piwer have been developed in 
Cypkorms m i,nus it will have b^en much the largest bird if 
flight thus fir kmwn Another paper by Prof Cope is in 
extinct Bo it Canute and feluke from the Pleistocene of 
bouthern Kansas and Western Central Oklahoma Prof W 
B Scott s mem nr on the structure and relationships of Amotm 
supplements the extensive investigations of kowalevsky and 
Filhol by giving an account of the American speues of that 
genui and by sh iwing the points of resemblance and differences 
lietween the approximately contemporaneous species of Ancodus 
in America and Europe Prof Scott concludes hu valuable paper 
as follows — With the facts at present known all seem to 
point to the origin of Atuodus tn the Old World and its mtgra 
tion to America, in the interval between the Eocene and the 
Oligocene (Uinta and White River), yet until the American 
artiodactyU from the middle and upper Eocene are far better 
known than at present, such a conclusion cannot be regarded as 
final The second paper by Prof Scott deals with the osteology 
of Hyanodon—i. genus described by him in 1877, s 1 far as the 
materials then available would p»rmit The Prmcetown ex 
pedition of last year resulted in the collection by Mr Hatchet of 
several more or less complete skeletons representing a number 
of sp*cie» These specimens of MytufJou enabled Prof Scott 
to supplement the earlier account with the present paper, in 
which u given a restoration of the skeleton of the very curious 
and remarkable animal with which it deals 
Messes Rowland Ward and Co , of Piccadilly, an send 
mg out invitations to naturalists to inspect a mounted example of 
the White Rhinoceros {Rktnoeeres stmut) from Zululand The 
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two specimen* brought home about two year* ago were from 
Northern Maaboaaland. Thu* thu animal* until lately sup 
posed to be quite extinct, has now been found in a second 
locality But these are now the only two spots on the free of 
the earth where this huge creature, formerly abundant in the 
Cape Colony, still exuts, in very dwindling numbers, which 
will, no doubt, be now rapidly diminished 


T a September October part of the Pkysual Rtvursr 
(Macmuian) contains the following artic'es ‘ A Study of the 
Polarisation of the Light emitted by Incandescent Solid and 
Liquid Surfaces by R A Milhkan, ‘‘Alternating Current* 
when the Plectromotive force is of a /igzag Wave Type,” by 
P C Rimmington ‘ On Ternary Mixtures by W 0 
Bancroft, part 2 , and minor contributions 


A committee of six gentlemen has beta appointed by the 
Governor General of Goa, India, to carry on excavations in the 
ancient city of Goa, in rearch of relics of the traditional grawliur 
of the past, and to take the necessary steps jpr the preservation 
of the monuments of Portuguese rule in India w the earlier time 

An electrical forge, where the whole of the heating required 
is done by electricity, ism operation it Niagara falls the p>*er 
being supplied by the great cataract The cost of making a 
horse shoe at the electric forge is, it is staled, much less than at 
an ordinary coal forge We hear t >o, that com is being threshed 
by electricity, with very satisfactory results, at Mjothy in 
Sweden 

We have received from Mr W Kadclifte, of Andreas Sch el, 
Isle of Man, the inventor of the Gonagraph, an instrument 
for drawing perfectly accurate equilateral triangles, squares pen 
tagons, hexagons, heptagons and octagons, an arithmetical 
ptuzle The puzzle consists of nineteen small cubes, having a 
face on each numbered with one of the first nineteen numbers 
which are to be placed upon squares symmetrically arranged on 
a board, five on the middle row, and two rows of four and three 
square* to right and left of this The numbers are to be so 
arranged that their sum along each of twelve straight lines shall 
make up thirty eight Dus sum is also obtainable from other 
symmetrical arangements It will thus be seen that the puzzle 
is of the nature of a magic square and is a very ingenious one 
The author has favoured us with his solution, which naturally is 
at present kept back He has not furnished us with a due to his 
arrangement, and we have in sain searched for tt, nor does he 
say whether he has attempted any extension of the puzzle ti 
thirty seven or a higher number of cubes The ' thirty eight 
puzzle can be obtained direct from the inventor m a small bos 
for sixpence 

A DEscripuon has been sent to us of a new arc lamp for 
projection purposes, which has been devised by Mr Cecil M 
Hepworth The instrument has three regulating discs or milled 
heads of vulcanite, which project at the back so as to be under 
the control of the lantcrmst The top and bottom discs are for 
the purpose of regulating the positions of the carbons and the 
middle due bat three duties to perform, viz to bring the carbons 
slowly together as their points waste in consumption, by a push 
action to cause the carbons instantaneously to touch, and by a 
spring to as quickly separate, while by an upward movement 
the worm wheel is thrown completely out of gear and the car 
born can be rapidly separated or brought together by huid, a 
provision necessary for the saving of time when inserting new 
carbon* 

The September part of the Prcuudings of the Physical Society 
of London has reached us, and contains, in addition to the 
usual valuable supplement of “Abstract* of Physical Papers, 
from Foreign Sources, the following papers —“ A Theory of 
the Synchronous Motor, ’ by W G Rhode* (eontlnusbon), ‘ On 
the Use of an Iodine Voltameter for the Measurement of Small 
Currents,” by Prof E F Herroun, “ On the Condensation and 
the Critical Phenomena of Mixtures of Ethane and Nitrous 
Oxide," by Dr Kuerten, “ An Electro Magnetic Effect,” by 
F W Bowden, and “The Electrical Properties of Selenium, ’ 
by Shelford Bid well, F R S 
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Bournes Handy Assurance Manual for 1895 by Willumr 
Schooling, has been published It contain* in a small com 
pass a whole host of information likely to be of use to those who 
ore interested in insurance matters, and appears to have been 
compiled with great cart 

Wf have received from Messrs G W Wilson and Co, 
Limited, 2 St Swtthin Street Aberdeen copies of their cata 
logues of lantern slides 1 he list of subjects illustrated is a very 
full one, and the ratal igucs may be had upon application 

On the completion of the fiftieth year of its existence, the 
c liter of the Hot am he Zu/uug publishes a vtrj useful index of 
the papers containe 1 in the first fifty solumes 

The Sej tember number of the Irish NUnialnt has just ap 
pcared, and is entirely devoted to reports of the Galway 
conference and excursion of the Insh Held Club Union, held 
in July 

The additions to the Zoological Society* Garden* during 
the past week include a Bonnet Monkey ( Mata ut tm ns, 9 ) 
from India presented by Miss Larkin a Macaque Monkey 
( I lacacus ynomotgu 6) from India, presented by Mr W 
\ldndge , a Purple faced Monkey ( Ssinrnfiithum /euctprymntts) 
from Ceylon, presented by Mrs Griffith, a — Monkey 
(Cert opt the us, sp inc ) fr m \fnca, presented b> Miss ligitt , 
two Vulpine Phalangerx (Phalanguta in/fmia i 9 ) from, 
Australia, presented t > Mr P J Homiman a Magpie (/ 1 a 
caudata ) British, presented by Mr II E Blandford an 
Orange cheeked \mazm (thrysatis outumnahs) from Central 
America, presented by the Rev W J Loftie a Martinique 
(Unarms maitimcns) captured oft the Island of Vscension, 
presented hy Mr II W Power , a Smooth Suake (Lorenelli 
Inns), a Ci mmon Viper (Vtfcra htru ) British presented by 
Mr G J S Wimer a Biown Capuchin (letms JatutUus) from. 
Cuuina three Grants Praticolines (Truuahnns grant!) from 
Past Afnci Iw > Egyptim Tnonyx (/Vwyr mlotuns ) from 
the Congo, deposited, a Two toed Sloth (L hob fun dubutylus'i 
from Brazil a \ ellow naped Amazon (Chrytotts aunfalhata} 
fr jm Central Amines, purchased 


OUR ASTRONOMICAL COLUMN 

The Orbit of Boons (J 1938)— Dr T J f See give* 
m the istr Na k , Nr 3300 Bd 138, the results 1 f his re 
searches on this star This double was disc zvered by Sir William 
Hervhel in 1781 an 1 since the time of Struse it nas been very 
abundantly obaerved In all parts of the orbit the pair is 
sufficiently wide to be seen with a 6 inch telescope The 
investigation gives the following elements of Boolii other 
elements are given for companion 
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The apparent orbit is 

Major axis ™ a 656 
Minor axis = 1 480 
Angle of major axis = 173* 5 
,, penastron = 186“ 7 
Distance of star from centre ** o 638 
The computed and observed places seem to justify the new 
elements given above The period thus will hardly be varied 
b) is much as ten yean, while the resulting alteration will be 
small in proportion 


IHh BRITISH ASSOCIATION 
S1CTION k 
Botany 

Opemni Address bv IV T Thisbi ion Dyer, M A , 
1 KS CMC, CH Dirk tor os the Royai 

(■ARDENS 

Tiie estiblishment of a new Section of theBntish Association, 
devoted to Botany, cannot l>ut be regarded by the botanists of 
this « untry as an event of the greatest importance For it is 
practically the first time that they have possessed an independent 
organisation of their own It is true that for some years past we 
have generally been strong enough to form a separate department 
■of the ild Biological Section D, on the platform of which so 
many < f us in the past have acted in some capacity or other, and 
en which indeed many of us may be said to nave made our first 
appearance We shall not start then on our new career without 
the remembrance of filial affection for our parent, and the earnest 
hope that our w rk may be worthy of its great traditions 
r The first meeting of the Section or as it was then called, 
■Committee at Oxford was held in 1832 And though there 
has 1 een from time to time some difference in the groupum of 
the several biological sciences the two great branches of biology 
have only now for the first time formally severed the partner 
ship into which they entered on that occasion That this 
severance, if inevitable firm force of circumstances, 11 in some 
respects a matter of regret I do not deny Specialisation is 
inseparable from scientific progress, but it will defeat its own 
end in biology if the specialist does not constantly keep in touch 
with those fundamental principles which are common to all 
■organic nature We shall have to take care that we do not drift 
into a position of isolation Section D undoubtedly afforded a 
■convenient opportunity for discussing many questions on which 
it was of great advantage that workers in the two different fields 
shtuld compare their results and views But I hope that by 
means of occasional conferences we shall still, m some measure, 
be at le to preserve this advantage 

Reiromect 

1 confess I found it a great temptation to review, however 
imperfectly, the history and fortunes of our subject while it 
belonged to Section D But to have done so would have been 
practically to have written the histoiy of botany in this country 
since the first third of the century Yet I cannot pass over some 
few striking events 

I think that the earliest of these must undoubtedly be regarded 
■as the most epoch making I mean the formal publication by 
the Linneon Society, m 1833, of the first description of “ the 
nucleus of the cell, by Robert Brown (“ Misc Hot Works,” 
1 512) It seems difficult to realise that this may be within the 
recollection of soma who are now lmng amongst us It is, 
however, of peculiar interest to me that the first person who 
actually distinguished this all important body, and indicated it in 
a figure, was Francis Bauer, thirty years eartler, in 1802 This 
remarkable man, whose skill in applying the resource* of art to 
the illustration of plant anatomv has never, I suppose bees 
surpassed, was “ reorient draughtsman for fifty years to the 
Royal Botanic Garden at Kew And it was at Kew, and in a 
tropical orchid, Phatms grandt/ohus, no doubt grown there, that 
the discovery was mode 

It was, I confess, with no little admiration that, on refreshing 
mj memory by a reference to Robert Brown’s paper, I read 
again the vlnd account which he give* m a footnote of the 
phenomena, so painfolly familiar to many of us who have been 
teachers, exhibited in the stamina! heir of TVeekrrew/M Sir 
Joseph Hooker (/Wf Lmn Sec , 1887-88,6j) has well remarked 
NO. 1352, VOL. 52 ! 


that * the supreme importance of this observation, leading 
to undreamt of conceptions of the fundamental phenomena of 
organic life, is acknowledged by all investigators ” It is singular 
that so profound an observsraaRobert Brown should have himself 
missed the significance of what he saw The world had to wait 
for the discovery of protoplasm by Von Mohl till 1846, and till 
1850 for its identification with the mrcodaof zoologists by Cohn, 
wh > is still I aA happy to say, living and at work, and to 
whom last year the Lumean Society did itself the honour of 
presenting its medal 

The Edinburgh meeting of the Association, in 1834, was the 
occasion of the announcement of another memorable discovery of 
Robert Brown t> I will content myself with quoting Hofmenter s 
(“ Higher Cryptogamia,” 45a) account of it “Robert Brown 
was the discoverer of the polyembryooy of the CoHtfm In a 
later treatise he pointed out the origin of the pro embryo in large 
cells of the endosperm to which hegave the name of corpscula 
1 be period of the forties, just half a century ago, looks in the 
retrospect as one of almost dazzling discovery To say nothing 
of the formal appearance of protoplasm on tne scene, tne found 
ations were being laid in all directions of our modem botanical 
morpholog} Yet Us contemporaries viewed it with a very 
philosophical calm Thwmites, who regarded Carpenter as his 
master described at the Oxford meeting in 1847 the conjugation 
of the Diatom tea and “ distinctly indicated, os Carpenter 
(“ Memorial Sketch ’ 140) says, 1 that conjugation is the 
primitive phase of sexual reproduction Berkeley informed me 
that the ann wncemont fell perfectly flat \ year or two later 
Suminski Came to London with hi* splendid discovery (1848) of 
the archegi nia of the fem, the anthendia having been first seen 
by Nageli in 1844 Carpenter (lot at, 141) gave me, many 
years after a curious account of its reception “ At the Council 
of the Kay Society, at which, he said, “ I advocated the re 
production of Suminski s book on the ‘ Ferns,’ I was assured that 
the close resemblance of the antherozoids to spermatozoa was 
quite sufficient proof that they could have nothing to do with 
vegetable reproduction I do not think, ’ he added—ind the 
complaint is pathetic—“ that the men of the present generation, 
who have been brought up in the light, quite apprehend (in this 
ax in other matters) the utter darknesa in which we were then 
groping, or fully recognise the deserts of those who helped them 
to what they now enjoy ’ This was in 1875, » n(11 suppose is 
not likely t 1 be leu true now 

The Oxford meeting in i860 was the scene of the memorable 
debate on the origin of species, at which it is interesting to 
remember that Henslow presided On that occasion Section D 
reached its meridian The battle wa* Homeric However little 
to the taste of its author, the launching of his great theory was, 
at any rate, dignified with a not inconsiderable explosion It 
may lie that it is not given to the men of our day to ruffle the 
dull level of public placidity with disturbing and far reaching 
ideas But if it were, I doubt whether we have, or need now, 
the fierce energy which inspired then either the attack or the 
defence When we met again in Oxford last year the champion 
of the old conflict stood in the place of honour, acclaimed of all 
men, a beautiful and venerable figure We did not know then 
that that was to be Ins farewell 

The battle was not in vain Six years afterwards, at Not ting 
ham, Sir Joseph Hooker delivered his classical lecture on Insular 
Floras It implicitly accepted the new doctrine, and applied it 
with admirable effect to a field which had long waited for an 
illuminating principle The lecture itself has since remained 
one of the comer stones of that rational theory of the geo 
graphical distribution of plants which may, I think, be claimed 
Surly as of purely Fnglish origin 

Henslow 

Addressing you a* I do at Ipswich, there is one name written 
in the annals of our old Section which I cannot pass over—that 
of Henslow He was the Secretary of the Biological Section at 
its first meeting m 1832, and its President at Bristol in r8j6 I 
suppose there are few men of this century who have indirectly 
more Influenced the current of human thought For in great 
measure I think it will not be contested that we owe Darwin to 
him As Romanes has told us ("Memorial Notices,” 13) “His 
letters written to Prof Henslow during his voyage round the 
world overflow with feelings of affection, venera ooo, and oblige 
toon to his accomplished master and dcareet friend—foe! togs 
which throughout his Ida he retained with no diminished 
intensity As he used himself to suy, before he knew Prof 
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Henslow the only object* he cared for were foxe* and partnd£ei * 

I do not with to overstate the facto The possession of the 
collector's instinct, strong in Darwin from hu childhood, as is 
usually the ease in gnat naturalists, ” to use Huxleys (Prtc 
Jt S , xliv vi ) words, would have borne its usual fruit in after 
life, m some shape or other, even if Darwin had not fallen into 
Henslow's hands But then the particular train of events 
which culminated in the great work of his Ufa would never have 
been started It appeared to me, then, that it would not bt an 
altogether uninteresting investigation to ascertain something 
about Henslow himself The result has been to provide me 
with several texts, which I think it may be not unprofitable to 
dwell upon on the present occasion 

In the first place, what was the secret of hu influence over 
Darwin? “ My dear old master in Natural History' ("life, 

II 317) he calls him , and to have stood in this relation to 

Darwin 1 u no small matter Again, he speaks of hu friendship 
with him at “ a circumstance which influenced my whole career 
more than any other ' (1 53) The singular beauty of Henslow s 
character, to which Darwin himself bore noble testimony, would 
count for something, but it would not in itself be a sufficient 
explanation Nor was it that intellectual fascination which 
often binds pupils to the master s feet, for, as Darwin 
tells us, “ I do not suppose that any one would say 
that he possessed much original genius’ (1 52) The 

real attraction seems to me to be found in Henslow s pos 
session, in an extraordinary degree, of what may be called the I 
Natural History spirit This resolves itself into keen obsersa 
tion and a lively interest in the facts observed * Hu strongest 
taste was to draw conclusions from long continued minute | 
observations (1 5a) The old Natural History method, of 
which it seems to me that Henslow was so striking an embodi 
ment, is now, and I think unhappily, almost a thing of the past 

1 he modem university student of liotany puts hu ciders to blush 
by his minute knowledge of some small point in vegetable histo 
logy But he can tell you little of the contents of a country hedge 
row, and if you put an unfamiliar plant in hu hands he is 

B much at a loss how to set about recognising its affinities 
iiung the field of nature spread at hu feet in hu own 
country, he uther seeks salvation in a German laboratory or 
humes off to the Tropica, convinced that he will at once im 
mortal 1st himself But ca/um turn ammum mulat he puls 
into “ pickle the same objects as his predecessors, never to be 
looked at again, or perhaps writes a paper on some obvious 
phenomena which he could rave studied with less fatigue m the 
Palm House at New 

The secret of the nght use of travel u the possession of the 
Natural History instinct, and to those who contemplate it I can 
only recommend a careful study of Darwin's “Naturalists 
Voyage Nothing that came in hu way seems to have evaded 
him or to have seemed too inconsiderable for attention No 
doubt some respectable travellers have loet themselves m a maie 
of observations that have led to nothimj But the example of 
Darwin, and I ought add of Wallace, of Huxley, and of Moseley, 
show that that result is the fault of the man and not of the 
method The nght moment comes when the fruitful oppor 
tunity arrives to him who can seize it The first strain of the 
prelude with which the “ Origin ’ commences are these words 
" When on board H M S faw/i as naturalist, I was much struck 
with certain facts in the distribution of the organic beings in¬ 
habiting South America ” But this sort of vein u not struck at 
hazard or by him who has not served a tolerably long apprentice 
ship to the work 

When one reads and re reads the “ Voyage," it is simply 
amazing to see how much could be achieved with a previous 
training which we now should think ludicrously inadequate 
Before Henslow’s time the state of the natural sciences at Cam 
bridge was incredible In fact, Leonard Tenyna(“ Memoir," 175), 
hu biographer, speaks of the “ utter disregard paid to Natural 
History m the University previous to hu taking up hu residence 
there " The Professor of Botany had delivered no lectures for 
thirty years, and though Sir Tames South, the founder of the 
I-ranran Society, had offered ha service*, they were declined on 
the ground of lus bung a Nonconformist (thd, 37). 

As to Henslow’s own scientific work, I can but rely on the 
judgment of whose who could appreciate it in relation to its 
tune According to Berkeley (iW, 5 $). "he was certainly one 
of the first, if not the very first, to see that two forms of fruit 
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might exist in the same fungus And this, as we now know* 
was a fundamental advance in luv branch of morphology* 
Sir Joseph Hooker tells me that hu papers were all distinctly in 
advance of hu day Before occupying the chair of botany, he 
held for some yean tluu f mineralogy Probably he owed this 
to hu paper on the Isle of Anglesey, published when he was 
only twenty six I leam from the same authnntv, that thu to 
some extent anticipated, but at any rate strongly influenced, 
Sedgwick s subsequent work in the same region 

Rhasum TBitemsn 

Henslow s method f le vching deserve* study Darwin says 
of hu lectures that he liked them much fir iheir extreme 
clearness But he ulds • I did not study botany (1 48) 
let we must nit take this toil seriously Darwin ( Voyage, 
421), when at the Galapog v, indiscriminately c Heeled every 
thing m flower on the niflerent islands, and fortunalel) kept my 
collections separate 1 orturately indeed for it was the result* 
extracted from these collecli ms, when worked up sulisnjucntly 
by Sir Joseph H roker winch determined the m nn work if his 
hie It was such cases is that if the tialapag s Archipelago 
which chiefly ltd me t study the origin of sjiecics (ill 159) 

Henslow s actual method if leaching went some way to amici 
pate the practical methods of which we are all so j nud He 
was the first to introduce ml the botanical examination f r de 
grees in London the system if practical examination ( M emoir, ’ 
161) But there was a direct simplicity about his class arrange 
menti characteristic of the man A large number ofspci imens 
were placed in baskets n a side table in the lectuie room, 
with a number 1 wooden plates and other requisites ft r dissect 
ing them after a riugh fashi n, each student providing himself 
with what he wanted bef ire taking his seat (iW, 39) Ido 
n< t doubt that the results were in their way as efficient as 
we ohtain now in more state!) laboratories 

The most interesting feature about his teaching was not h >w 
ever, its academic aspect but the use he made f b itany as a 
general educational instrument ‘ He always held that a man 
of ho powers of observation was quite an exception (tbid 163) 
He thought (and I think he proved) that botany might he use l 
“for strengthening the observant faculties and expanding the 
reasoning powers ot children in all classes of society 
(tbid, 99) The difficulty with which those who under 
take now to teach our subject have to deal is that most j eople 
ask the question, What is the use of learning botany unless 
one means t j be a botanist ? It might indeed be replied that a» 
the vast majority of people never learn anything effectively they 
might as well try botany as anything else But Henslow looked 
only to the mental discipline, and it was characteristic >f the 
man and of his belief in his methods that when he was sum 
moned to Court t > lecture to the ftoyal family, his lectures 
“ were, in all respects identical with those he was in the habit of 
giving to his little Hitcham scholars ( Memoir 149), and it 
must be added that the) were not less successful 

This success naturally attracted attention B< tamcal teaching 
in schools was taken up by the Government, and continues to 
receive support to the present day But the primitive spirit has, 
I am afraid, evaporated The measurement of results by means 
of examination has been fatal to its survival The teachef has. 
to keep steadily before hu eyes the necessity of earning his grant 
The educational problem retires into the background The 
strengthening of the observant faculties,"-and the rest of the 
Henuowian programme must give way to the imperious neces¬ 
sity of present^ to the examiner candidates equipped with at 
least the minimum of text book formulas reproducible on paper 
I do not speak m this matter without painful experience The 
most astute examiner is defeated by the still more astute crammer. 
The objective basts of the study on which its whole usefulness is. 
built up is promptly thrown aside If you supply the apple 
blossom for actual description, you are as likely as not to be 
furnished with a detailed account of a buttercup Die train 
mg of observation has gone by the board, and the exercise of 
mere memory has taken its place But a table of logarithms or 
a Hebrew grammar would serve tWs purpose equally well \ et 
I do not despair of Henslow’s work still bearing fruit The 
examination system will collapse from the sheer impossibility of 
carrying ft on beyond a certain point. Freed from its trammels, 
the teacher mil have greater scope for individuaht), and the 
result of Ms labours will be rewarded after some intelligent 
system of mspeetton And here I may chum support from an 
unexpected quarter Mr Gladstone has recently written to a 
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correspondent “ I think..that the neglect of natural history i w 
all lls multitude of branches, was the grossest defect of our old 
system of training for the young, and, further, that little or 
nothing has been d me by nay of remedv for ihvt defect m the 
attempts mide to alter or reform tliat system I am sure 
that the imp irtanct and weight of this testimony, coming as it 
dees from one whi se trolling tnd sympathies have always been 
litcnry, < annul Ik denied I hat there is already some revival 
cl Henslow s methods, l Sedge from the fact that 1 have re 
Celled applicitions from Board Schools, amounting to some 
hundreds, for surplus specimens from the Kew Museums With 
out a special machinery for the purpose I cannot do much, and 
perheps it Is well But my staff have willingly done what wis 
possible anil from the letters I have received I gather that the 
lvlx ur h-is n t been wholly misspent 

MisFI^m Arrav emfm 

This lecds me to the last branch of llenslow's scientific work 
on which I cm able t touch, that of the arrangement of museums, 
especially thvse which being local have little meaning unless 
their purpose is strictly educatu nal 1 think it is now generally 
id nutted that both in lilt larger and narrower asjKcts of the 
question his ideas which were shared in some measure by 
Edward 1 orbes, were not merely far in advance of his time, but 
were essenlnlly sound And here I cannot help remarking that 
the /oc legists have |xrhi\ts profited more by his teaching than the 
liotaniktk 1 do not know how far Sir William 1 lower and Prof 
lankester w uld admit tht influence of lltnslow s ideas But 
vi far is my kn w ledge gens I un not aware that, at any rate in 
furopt there is anything to be seen in public museums com 
|<aratle to the educational work accomplished by thi one at the 
Collect of Surgcc ns end the Naturil History Museum, and by 
the other it <J\I< rd 

I hive often thought it singulir that in botany we have not 
1 cpt pace in this matter with our brother naturalists I do not 
doulH thlt vegetable morphology and a vast numliernf important 
facts lit evolution as illustrated Irom the vegetable kingdom, 
might be presented to the eye in a fascinating way in a carefully 
arranged museum Tht m ist successful and, indeed almost the 
only ittem|>t which his Iwen made in this direction is that at 
Cambridge, which, I believe, is due to Mr Gardiner But uur 
technical methods for preserving sjieeimens still leave much to 
desire Something more satisfactory will, xt may Ik hoped, 
some day be devised, and the whole subject u one which is well 
worth the careful consideration of our Section Henslow at 
least eflecled a vast improve me ill ill the mode of displaying 
I otanical objec ts and a collection prepared by his ow n hands 
which w is exhibited at one of the Parts exhibitions, excited the 
warm idmiratinn of the frenih Ixitamsts, who always appreciate 
the clear illustration of morphul igieal facts 

Om School of Naiurm History 

If the ol 1 school of natural history of which Henslow m his 
day was a living spirit is at present, as seems to be the case, 
e intinually losing its hold upon us, this has certainly not been 
due to its want of value as an educational eiisciphne, or to its 
steiilitv in contrilaiting new ideas to human knowledge 
Darwins "Origin of Stieeies’ may certainly be regarded as Us 
offspring, and of this Huxley (Pkm A S , xhv xvn ) says with 
justice “ It is doubtful if any single book except the ‘ Pnncipia,’ 
wet worked so great and rapid i revolution in science, or mack so 
deep an impression on the general mind ' let Darwins 
biographer! to that admirable “ 1 ife * which ranks with the few 
really greatbiographies in our language, remarks (i 155) "In 
reading his books one is reminded of the older naturalists rather 
than of the modem school of writers He was a naturalist in 
the old sense of the word, that is, a man who works at many 
branches of <m lence, not merely a specialist in one This ts no 
doubt true, but does not exactly nit off the distinction between 
the kind of study which has gone out of fashion and that which 
has come in The older Workers m biology were occupied 
mainly with the external or, it any rate, grosser features of 
organisms and their relation to surrounding conditions, the 
modern, on the other hand, are engaged on the study of internal 
and intimate structure Work in the laboratory, with its neces¬ 
sary limitations, takes the place of research in the field One 
may almost, in fact, say that the use of the compound microscope 
divides the two chusauf Asa Uray has compared Robert Brown 
with Darwin as the "Jwo British naturalists ” who have “ more 
than any others, imolised their influence upon t lence in the 
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nineteenth century" (Nature, x 80) Now it is noteworthy 
that Robert Brown did all his work with a simple microscope 
Anti Irencis Darwin writes of his father "It strikes us 
nowadays as extraordinary that he should have had no compound 
microscope when he went his fitag/t voyage , but in this he fol 
lowed the advice of Robert Brown, who was an authority on such 
matters’ (1 145) One often meets with persons, and some 
times of no small eminence, who speak as if there were some 
necessary antagonism between the old and the new studies 
1 hus I have heard a distinguished systemalist describe the micro 
scope as a curse and a no less distinguished morphologist speak 
of a herbarium having its proper place on a bonfire To me I 
confess this vnvthematisation of the instruments of research 
proper to any branch of our subject is not easily intelligible Yet 
m the case of I) irwin himself it is certain that if his earlier work 
may be said to rest solely on the older methods, his later 
researches Likt their place with the work of the new school At 
our last meeting 1‘hfier vindicated one of his latest and most 
important oliservattons 

The case of Robert Brown is even more striking He is 
equally great whether we class him with the older or the modem 
vhool In fset so far vs liotvny in this country is concerned, 
he may be resided as the founder of tht latter It is to him 
that we owe the establishment of the structure of the ovule and 
its development into the seed lien more important were the 
discoveries ts which I have alreidy referred, which ultimately 
led to the establishment of the group of Gynmosperms "No 
more lmportvnt dis overy' says Svchs (“History,” 142), 
“ was ever made in the domain of ronqvtralivi morphology and 
system etie hot ins The first steps towirds this result, which 
wvs clearly brought out by Hofmcislcr twenty five years later, 
w ere secured by Robert Brown s researches and he was 
incidentally led to these researches hy some difficulties in the 
construction of the seed of vn Australian grnus ’ \ et it may 

he remembered that he began his career as naturalist to 
Hinders s e\t edition for the exploration of Australia He 
returned to 1 ngland with 4000 “ for the most part new species 
of plants And these have formed the foundation of our 
know ledge of the flora of that continent Brown s chief work 
w is done between 1820 and 1840, and, as Sachs {/at at , 13Q 
140) tells us ‘ was better appreciated during that tune in 
(■crmvny than in any other country ’ 

Modern Si hooi 

The real founder of the modem tesching in this country in 
both branc hes of biology I cannot doubt was Carpenter The 
first edition of his admirable " Principles of Comparative 
1 hysiology was published in 1838, the last in 1854 AH who 
owe, as I do, a deep debt of gratitude to that book will agree 
with Huxley (‘ Memorial Sketeh,” 67) in regarding it as "by 
far the best general survey of thL whole field of life vnd of the 
broad principles of biology which had lieen produced up to the 
time of its publication Indeed ’’ he adds, " although the 
fourth edition is now in many respects out of date I do not 
know its equal for breadth V# view, sobriety of speculation, and 
sccuracy of detail 

The charm of a wide and philosophic survey of the different 
forms under which life presents itself could not but attract the 
attention of teachers Kolleston elaborated a course of mstnic 
tion in zoology at Oxford in which the structures described in 
the lecture room were subsequently worked out in the laboratory 
In 1872 Huxley organised the memorable course m elementary 
biology at South Kensington which has since, in its essential 
features been adopted throughout the country In the following 
year, during Huxley’s absence abroad through ill health, I 
arranged, at his request, t course of instruction on the same 
lines for the Vegetable Kingdom 

That the development of the new teaching was inevitable can 
hardly be doubted, and I for my part am not disposed to regret 
the snare I took in it But it eras not obvious, and certainly it 
was not expected, that it would to so large an extent cut the 
ground from under the feet of the old Natural History studies 
The consequences are rather senous, and I think it is worth 
while pointing them out 

In a vast empire like our own there is a good deal of work to 
lie done and a good many posts to be filled, far which the old 
Natural History training was not merely a useful but even a 
necessary preparation But at the present time the universities 
almost entirely fail to supply men suited to this work They 
neither care to collect, nor have they the (killed aptitude tot 
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observation Then, though this country is possessed at hoipe of 
incomparable stores of accumulated material, the class of com 
potent amateurs who were mostly trained at out universities, and 
who did such good service m working that material out, is fast 
disappearing It may not be easy indeed in the future to fill 
important posts even in this country with men possessing the 
necessary qualifications But there was still another source of 
naturalists, even more useful, which has practically dried up It 
is an interesting fact that the large majority of men of the last 
generation who have won distinction in this field have begun 
their carter with the study of medicine That the kind of 
training that Natural History studies give ts pf advantage to 
students of medicine which, rightly regarded is itself a Natural 
History study, can hardly be denied But the exigencies of the 
medical curriculum have crowded them out, and this, I am 
afraid, must be tccepted as irremediable I cannot refrun from 
reading you, on this point, an extract from a letter which I hate 
received from a distinguished official lately entrusted with an 
important foreign mission I should add that he had hinmelf 
been trained in the old way w 

“ I have had my time, and must leave to younger men 
the delight of working these interesting fields such chances 
never will occur again, for roads are now being made and 
ways cut w the jungle and forest, and you have at hand all 
sorts of trees level on the ground ready for study I hese hnng 
down with them orchids, ferns, and climbers of many kinds in 
eluding rattan palms fee But, excellent as are the oft era who 
devote their energy to thus opening up this country there is not 
one man who knows a palm from a dragon tree, so the chance 
is lost Strange to say, the medical men of the Government 
service know less and care less for Natural History than the 
military men, who at least regret they have no training or study 
to enable them to take an intelligent interest m what they see 
around them A doctor nowadays cares for no living thing 
larger or ni ire < (implicated than a baitet mm or a Ax i/itts . 

Bat there are other and even more serious grounds why the I 
present dominance of one aspect of our subject is a matter for 
regret In the concluding chapter of the “Origin, Dtrwin 
wrote “ I look with confidence to the future -to young and 
rising naturalists ’ But I observe that most of the new wnLers 
on the Darwinian theory, and, oddly enough, especially when 
the) have U'en trained at Cambridge generally begin b) more 
or less rejecting it as a theory of the origin of species and 
then proceed unhesitatingly to reconstruct it 1 he attempt 
rarely seems to ini successful, perhaps because the limits of the 
laboratory are unfavourable to the accumulation of the class of 
observations which are suitable for the purpose The lab iratory, 
in fact, has not contributed much to the Darwinian theory, 
except the “ Law of Recapitulation and that, I am told, is 
going out of fashion 

The Darwinian theory, being, as I have attempted to show, 
the outcome of the Natural History method, rested at ever) 
point on a copious basis of fact and observation Thu, m ire 
modern speculation lacks Tht result is a revival of tran 
seendentahsm Of this we have had a copious crop m this 
country, but it is quite put in the shade by that with which we 
have been supplied from America Perhaps the most remarkable 
feature is the persistent vitality of Lamarckism As Darwin 
remarks “ Lamarck's one suggestion as to the cause of the 
gradual modification of species—effort excited by change of 
conditions—was, on the face of it, inapplicable to the whole 
vegetable world” (11 189) And if we fall hack on 

the inherited direct effect of change of conditions, though Dirwm 
admits that “ physical conditions have a more direct effect on 
plants than on animals" (11 319), I have never been able to con 
a utce myself that that effect u inherited I will give one illustrati >n 
The difference m habit of even the sairfe species of plant when 
gyown under mountain and lowland conditions is a matter of 
general observation It would be difficult to imagine a case of 
“ acquired characters ” more likely to be inherited But this 
does not seem to be the ease The recent careful research of 
Gaston Bonnier only confirms the experience of cultivators 
The modifications acquired by the plant when transported for a 
definite time from the plains to the Alps, or vue tkrti, disappear 
at the end of the mine period when the plant is restored to its 
original conditions {Amu d Si not , 7* « 355) 

Darwin, in an eloquent passage, which is too long for me to 
quote (“ Origin,” 416), has shown how enormously the interest 
of Natural History is enhanced “when we regard every pro I 
daction of nature as one which has had a long history," anj 
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“when we contemplate tvery complex structure as the 
summing up of many contrivances ” But this can only be done, 
or at any rate begun, in the field, and not m tht 1 iboratory 
A more serious penl is the dying out amongst us of two 
branches of botanical study in which we have hitherto occupied 
a p Jsition of no wti ill distinction Apart from the staffs of our 
official institutions there sterna to la. no one who either takes 
any interest in, or appreciates m the smallest degree, the im- 
jxirtance of system itic and descriptive botany And geogmph 
teal distribution is almost in 1 w >rse plight, yet Darwin calls it, 
“ that grand subject, that almost keystone of the laws of 
creation” (t 356) 

I am aware thit it is fir easur to point out an evil than to 
remedy it Thi teaching of b itany at the present day has 
reached a piu h of excellence and earnestness which it has never 
re iched before That it is somewhat one sided cannot probably 
lie remedied without a subdivision of the subject and an increase 
in the number of teachers If it has a positive fault, it is that it 
is sometimes inclined 11 In too dogmatic and deductive Like 
Darwin at any rite in a biological matter, “I never feel con 
amctal by deduttion even in the case of H Sp-nccr s writings ” 
(111 168) Th- intellectual indolence of the stu lent inclines him 
only to> gladly lo explain phemmena by referring them to 
“ ism,, mste id of m iking the m tell their own story 

Oki AMsAriov 01 Section 

I am ifrvid I hive detuned )ou to> long over these matters, 
on which I must ulmit I Iuvl spoken with some frinkn-ss But 
I take it that one of th ihjects of our S ctum is to deliver our 
minds of en> p nlaus stuff th at is fernenting in it Butn>w, 
having take 11 it ive of the pi,t let u, tuin 11 the future 
We start at least with a clean slue We cannot hind our 
success >rs it is tru , at oth r m etin'. Bit I cannitdiubt 
that it will b in our piw r to m aerially ship our future, 
n itvvithstanhng When We were only a depirtment I think we 
all felt th advmlaje ot th s annuel m’etmg,, of th profitable 
discusst >n, f irmal and informal and of the privilege of m»eting 
si many of our foreign brethren who htv.. so generously 
supported us by th tr presence and svmptthy 

I am ati\i>us then t> sugg si that we shoull conduct our 
pr iceedings >n as br is l Im s as p >tsible I d > n it think we 
shvuld b to > realy t en Mirage pip*ra which miy well b* 
eommuni Uc 1 to sncietu, either local or central 
The held is Urge tht labourers as the) advance in life tan 
hirdly tap ct t» keep pact with all that is going on in it We 
mu,t 1 >>k 11 mdivi 1 id m mb r, of our number to help us b) 
inf)rmmg and stimulating addr ssls on subjects they have made 
pwculntl) thur own or 111 important researches on which th-y 
have le.cn special!) engaged 

Nowr V LATIIKt, 

Ihei is m subject uprn which, from my oftual po Him 
elsewhere I del re I > like the opportunity o r saying 1 few 
words It is that of Non-n'-laturc It is not on its technical 
side, I am afraid of suffinent general interest to justify my 
devoting to it the spin which its importance would otherwise 
dcservt But I hip lo Ik. able to enlist your support for the 
lir rad co nm in sense pnn iples on which our practice should 
rest 

As I suppose, every me knowrs we owe our present method of 
nomenclature in natural history to Lmnvus He devised the 
binominal, or, as it is often absurdly called, (he binomial 
system That we must have a technical s) >tera of nomenclature 
I suppose no one hire will dispute It ts not, however, always 
admitted by popular writers who have not appreciated the 
difficulty of the matter and who think all nam»s should be In 
the vernacular There is the obvious difficulty that the vast 
majority of plants do nil possess any names at all and the 
attempts to manufacture them in a papular shape have met with 
but little success Then, from lack of discriminating piwcr on 
the part of those who use them, vernacular names are often 
ambiguous thus Bullrash is applied equally to Typks and to 
UurpHt, plants ext run ly different \ernacular names, again, 
arc only of local utility, while ths Ltnnean system is intelligible 
throughout the world 

A lechhica) name, then, for a plant or animal is a necessity, 
as without it we cannot fix the object of our investigations mto 
its affinity, structure, or properties (“Linn Phil210) 
“Nominasi (testis p*nt etcognfto ferum 
In order to get clear ideas on the matter let us luolt at the 
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logical principle*, on which such name*are baked It is fortunate 
for ua that there ire stated by Mill, who, besides being an 
authority on logic was also an accomplished botanist He 
tells u*( System of Logic ’ 1 13a) ‘ A naturalist, for purposes 

connected with his (articular science sees reason to distribute 
the animal or vegetable creation into certain groups rather than 
into any others, and hi requires a name to bind, as it were, each 
of his groups together " He further explains that such names, 
whether of species, genera or orders are whit logicians call 
connotative , they dettoU the members of each group, and ctnnolt 
the distinctive character* by which it is defined A species, 
then connotes tht c imsion characters of the individuals belong 
ing to it a genus those of the species , an order those of the 
genera 

But these are the logical principles, which are applicable to 
names generall) A name such as Aanuacnlns rtptMS docs not 
differ in any particular from a name such as John Smith except 
that one denotes a species, the other an individual 

This being the case, and technical names being a necessity, they 
c< ntinually pass into general use in connection with horticulture 
commerce, medicine and the arts It seems obvious that, if 
science is to keep in touch with human a flairs stability in 
nomenclature is a thing not merel) to aim at, but to respect 
Changes become necessary, but should never be insisted upon 
withe ut gnve and s< ltd reason In some cases they are inevitable 
unleu the taxonomic side of botany is to remain at a standstill 
hrom time to time the revision if a large group has to be under 
taken from a uniform and comparative point of view It then 
often occurs that new genera are seen to have been too hastily 
founded on insufficient grounds and must therefore be merged 
in others This may involve the creation of a large number uf 
new names, the old ones becoming henceforth a burden to 
literature as synoiwms It is usual in such cases to retain the 
specific portion of the original name, if possible If it is, how 
ever, already preoccupied in the genus to which the transference 
is made, a new one must lie dev tied Many modern system 
atists have however set up the doctrine that a specific epithet 
once given is indelible and whatever the taxonomic wanderings 
of the oigamsm to which it was once assigned it must always 
accompany it This however would not have met with much 
sjmpathy from Linnaeus who attached no importance to the 
specific epithet at all 1 Is omen specificum sine genenco est 
quasi pistillum sine campana (“ Phil , 219) Linnaeus alwajs 
had a solid reason for everything he did or said, and it ts worth 
while considering in this case what it was 

Before his time the practice < f associating plants in genera 
had made some progress in the hands of Toumcford and others 
but specific names were still cumbrous and practically unusable 
Genera were olten distinguished bj a single word , and it was 
the great reform accomplished by Linnaeus to adopt the binominal 
principle for species But there is this difference Generic 
names are unique and mutt not be applied to mote than one 
distinct group Specific names might have been constituted on 
the same basis, the specific name in that case would then have 
never been used to designate more than one plant, and would 
have been sufficient to indicate it We should have lost, it u 
true, the useful information which we get from our present 
practice in learning the genus to which the species belong* , but 
theoretically a nomenclature could have been established on the 
one name principle The thing, however, is impossible now 
even if it were desirable A specific epithet like vulgaru may 
belong to hundreds of different species belonging to as many 
different genera, and taken alone is meaningless A Taiwan 
name, then, though ft consists of two parts, must be treated as 
a whole “ Nomen omne plantarum cons is bit nomme genenco 
etespecifico (“ Phil, a 1 a). A fragment can have no vitality of 
its own Consequently, if superseded, it may be replaced by 
another which may be perfectly independent 1 

It constantly happens that the same species is named and de 
aenbed by more than one wnter, or different views are taken of 
specific differences by various writers, the species of one are 
therefore “ lumped ' by another In such cases, where there 
i* a choice of names, it is customary to select the earliest 
published I agree, however, with the late Sereno Watson 
(Natu»x, xlvu 54) that “there is nothing whatever of an ethical 
1 As Atphons* it Candolle points outturn latterpubUdwd m the Bull dr 
Im Stc M SbAVraeca (xixu), tkonal modi at Unssonsbse boon to cool 
1— c~ lU pUm* tho generic iuum with tbs specific epithet It is bn 

- 1 — *vat m a logical sense the ‘ asms or a sens -nnilstr. 

stod. In tbs coaiMnstkn not m the specific epithet, 
at or th* nun* and asaa mgl s u when taken by itself 
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character inherent in a name, through any priority of publica¬ 
tion or position, which should render it morally obligatory spun any 
one to accept one name rather than another ” And m point of 
fact Lmnteus and the early mtematista attached bttle importance 
to priority The rigid application of the principle involves the 


plants are « 


impetent to the task But tl 


1 for from 


guess what could possibly have been meant 1 
In 187a Sir Joseph Hooker ( ' Horn of British India, ’ 1 vu ) 
wrote ‘ The number of species described by authors who can 
not determine their affinities increases annually, and I regard the 
naturalist who nuts a described plant into its proper positi in in 
regard to its allies as rendering « greater service to science than 
its desenber when he either puts it into a wrong place or throws 
it into any of those chaotic heaps, miscalled genera with wmch 
systematic works still abound This has always seemed to me 
not merely sound sense, but a scientific way of treating the matter 
W1ut we want in nomenclature is the maximum amount of 
stability and the minimum amount of change compatible with 
progress in perfecting our taxonomic system Nomenclature is a 
means, not an end There are perhaps 1 JO 000 species of 
flowering plants in existence What we want to do is to push in 
the task of getting them named and described in an intelligible 
manner and their affinities determined as correctly as possible 
We shall then have material for dealing with the larger problems 
which the vegetation of our globe will present when treated as a 
whole lo me the botanists who waste their time over pnonty 
are like bojs who, when sent on an errand spend their tune in 
playing by the roadside By such men even Linmeus is not to 
be allowed to decide his own names To one of the most 
splendid ornaments of our gardens he gave the name of Magnolia 
XrcmtUJlora this is now to he known as Magnolia fatuia The 
reformer himself is constraint. 1 to admit “ The chinge is a most 
unfortunate one in every way ( Garden and Iorest, 11 615). 
It is difficult to see what is gained by making it except to render 
systematic botany ridiculous The genus AtftdtHM , known to 
every fern cultivator, was founded by Swarti It now contains 
some 400 species, of which the vast majority were of course, 
unknown to him at the time , yet the names of all these are to 
he changed because Adamson founded a genus, Dryoptcru, which 
seems to be the same thing as 4spidnm What it may be 
asked, is gained by the change? To science it is certainly 
nothing On the other hand, we lumber our books with a mass 
of synonyms and perplex every c ne who takes an interest in fern*. 
It appaus that the name of the well known Australian genus 
Romka a really belongs to PimtUa the species are therefore to 
be renamed, and Battkua is to he rechnstened Sirmut/ltra, after 
bir herdmand von Mueller, a proposal which, I need hardly 
say did not emanate from an Englishman 

I will not multiply instances But the worst of it is that those 
who have carefully studied the subject know that, from vanoua 
causes which I cannot afford the time to discuss, when once it is 
attempted to disturb sccepted nomenclature it is almost im 
possible to reach finality Many genera only exist by virtue of 
their redefinition in modem times , in the form in which they 
originally promulgated they have hardly any intelligible 


It can hardly be doubted that one cause of the wont of attention 
which systematic botany now receives is the repulsive labour of the 
bibliographical w ork with which it has been overlaid What an 
enormous bulk nomenclature has already attained may be judged 
from the “ Index Kewensis,” which was prepared at Kew, and 
which we owe to the munificence of Mr Darwin In hit own 
studies he constantly came on the track of names which he waa 
unable to run down to thetr source This the “ Index " enables 
to be done It is based, in fact, on a manuscript index which 
we compiled for our own use at Kew But it is a mistake to 
suppose that it u, anything more than the name signifies, pc that 
it expresses any opinion ax to the validity of the names them 
selves That those who use the book must Judge of for themselves 
We have indexed existing names, but we have not added to the 
burden by making any new ones for species already described 

What synonymy has now come to may be judged by an ex¬ 
ample supphed me by my friend Mr C B Clark* hot a single 
species of Ai mhrutyhi he finds 135 published names under sue 

1 Darwin who always seems to aw. ehnoet I nstincti vely to take the lUs 
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genera If we go on in thu wav «e a hall hare to invent a new 
Tannteus, wipe oat the past, and begin alt over again 

Although I have brought the matter before the Section it 11 
not one in which thu, or indeed any collective alterably of 
botanists, can do very much While I hope I thall carry your 
assent with the general principles I have laid down, it must be 
admitted that the technical details can only be appreciated by 
experienced specialists All that can be hoped is a general 
agreement amongst the staffs of the principal institutions in 
different countries where systematic botany u worked at, the 
free lances must be left to do as they like 


I ha\e dwelt at such length on certain aspects of my subject 
that perhaps, without great injustice you may retort on me the 
complaint of one stdeaness But when I survey the larger field 
of botany in this country the prospect seems to me so vast that 
I should despair even if I had my wh le address at my disposal 
of doing it justice I think that its extent is measured by the 
stay in which the puWicatwns bcl raging to our subject are main 
tamed First of all we hate access to the Royal Society, a 
pm ilege of which I hope wc shall always continue to take 
advantage for c immumcations which uther treat of fundamental 
subjects or -it least are of general interest to biologists Next 
to this we hive air ancient I mnexn S iciety, with a branch of 
its publican ns handsomely and efficiently devoted to systematic 
work Then we have the Annals of Botany, which has now I 
think estal lishe 1 its positi n and which brings together the 
chief morphological and physiological work accomplished in the 
•country Lastly, we haie the Journal of Botany, a less 
ambitious but useful periodical which is mainly devoted to the 
labours of English botanists I remember there was a time when 
I thought that this at any rate was an exhausted field But it 
as nut so knowledge in its most limited aspects is inexhaustible 
if the lalmurer have the necessary insight The discoveries of 
Mr Arthur Bennett amongst tht potamugetons of the Eastern 
Counties is a sinking and brilliant instance 

Besides the publication of the Annals we owe to the Oxford 
Press a splendid senes of the best foreign text books issued in 
our own language If the thought has sometimes occurred to 
ones mind that we were borrowers too freely from our in 
de&tigable neighbours I, at least remember that the late Pr if 
Eichler paid us the compliment of saying that he preferred to 
read one of these monumental books in the English translation 
rather than in the original I beheie it is no secret that botany 
own the aid that Oxford has rendered it in these and other 
•natters in great measure to my old fnend the Master of 
Pembroke College, than whom I believe science has no more 
devoted supporter 

PaueoBorAM 

I have said much of recent botany , I must not pass over t)iat 
of past ages Two notable workers in this field have naked 
•way since our last meeting Saporta was with ns at Manchester, 
and we thall not readily forget his personal charm If tome of 
his work has about it a too imaginative oharacter, the patience 
and entire sincerity with which he traced the origin of tne exist 
mg forms of vegetation in Southern Europe to their ancestors in 
the not distant geological past will always deserve attentive study 
But in the venerable, yet always useful, Williamson we lose a 
figure whose memory we shall long preserve With rare instinct he 
accumulated a wealth of material illustrative of the vegetation of 
the Carboniferous epoch, which, I suppose, u unique m the 
world. And this was prepared for examination with mcompai 
able patience rather by hb own hands or under his own eyes 
He illustrated it with abaolate fidelity And if he did not in 
describing it always use language with which we could agree, 
nothing could ruffle either his imperturbable good nature or the 
noble si mpl i city of his character Truth to tell, we were often 
In friendly warfare with him But I rejoice to think that before 
tus peaceful end came he had patiently reco n sid er ed and 
abandoned all that we regarded as his heresies, but which were, 
in truth, only the old manner of looking st things And I think 
that if anything could have contributed to makehu departure 
happy, it was the cotmetwn that the completion of his work and 
his scientific reputation would remain perfectly secure m the 
hands of Dr Scott 


address which I delivered at the Bath meeting in 1888, I 
ventured to point out the important part which tne action of 
enxymes would be found to play in plant metabolism My 
expectations have been more than reahsed by the admirable 
work of Prof Green on the one hand, and of Mr Horace 
Brown on the other The wildest imagination could not have 
foreseen the developments which in the hands of animal 
physiologists would spring from the study of the fermentative 
charges produced by yeast and bacteria These, it seems to me, 
bid fair to revolutionise our whole conceptions of disease The 
reciprocal action of ferments developed in so admirable a 
manner by Marshall Ward in the. case of the ginger beer plant, 
is destined I am convinced to -in expansion scarcely less 

im ET perhaps the most noteworthy feature in recent work is 
the disposition to reopen in every direction fundamental 
questions And here I think we may take a useful lesson from 
tne practice of the older Sections, and adopt the plan of 
entrusting the investigation of special problems to small 
committees or 10 individuals who are willing to undertake the 
labour of reporting upon special questions which they have 
made peculiarly their own These reports would be printed in 
extenso and are capable of rendering invaluable service by 
making accessible acquired knowledge which could not be got at 
in any other way 

We owe to Mr Blackman a masterly demonstration of the 
feet long believed Imt never, perhaps, properly proved, that 
the surface of plants is ordinarily impermeable to gases Mr 
Dixon has brought forward some new views about water move 
ment in plants which I confess 1 found less instructive than 
many of my brother botanists They are expressed in language 
of extreme technicality but as far as I understand them, they 
amount to this The water moving in the plant is contained m 
capillary channels, as it evaporates at the sur&ce of the leaves 
a tensile strain is set up as long as the columns are not broken, 
to restore the anginal level I can understand that m this way 
the transpiration current may be maintained But what I 
want to know is how thu explains the phenomena in the sugar 
maple, a single tree of which will yield I believe, 20 30 gallons 
of fluid before a single leaf is expanded 

We owe to Messrs Darwin and Acton the supply of a 
“ Manual of Practical Vegetable Physiology,’ the want of which 
has long been keenly felt Like the father of one of the 
authors I love to exalt plants ” (1 98) I have long been 
satisfied that the fects of vegetable physiology are capable of 
being widely taught, and are not leas significant and infinitely 
more convenient than most of those which can be easily 
demonstrated on the animal side How little any accurate 
knowledge of the subject has extended was conspicuously 
demonstrated in a recent discussion at the Royal Society, when 
two of our foremost chemists roundly denied the existence of 
a function of respiration m plants, because it was unknown to 

Liebl * Assimilation. 

The greatest and most fundamental problem of all is that of 
assimilation The very existence of life upon the earth 
ultimately depends upon it The veil is slowly, but I think 
surely, being lifted from its secrets We now know that starch, 
if its first visible product, is not fts first result We are pretty 
well agreed that this is what I have called a proto 
carbohydrate ’’ How is the synthesu of this effected ? Mr 
Acton, whose untimely end we cannot but deeply deplore, made 
aome remarkable researches, which were communicated to the 
Royal Society in 1889 on the extent to which plants could take 
advantage of organic compounds made, so to speak, ready to 
their hand Loew, in a remarkable paper, which will perhaps 
attract leas attention than it deserves from bang published in 
Japan {Bull ColUgt of Agru Imp Unto Tokio, vol 1 ), has 
from the study of the nutrition of bacteria, arrived at aome general 
conchssfoos £n the tame direction Bokomy appears recently 
to hare waihwhr experimented on sign Neither writer, how 
ever, steal to have been acquainted with Acton x work The 
general rnWlassnn which I draw from Loew is to strengthen the 
belief that form-aldehyde is actaglly one of the first steps ot 
organic synthesis, as long ago saggeated by Adolph Baeyer 
Plants, that, will avail tbe ms e lm of readymade organic 
compounds which will yield them this body That a sugar can 
be cosutructad from it has long bean known, and Bokomy haa 
shown that Qfe can bn uttliaad by plants m the production of 
Match 
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The precne mode of the formation of form aldehyde in the 
process of aiumilation u a matter of dispute But it » quite 
dear that either the carbon dioxide or the water, which are the 
materials from which it u formed, must suffer dissociation And 
this requires a supply of enemy to accomplish it Wanngton 
has drawn attention to the sinking fact that in the case ot the 
nitrifying Inctenum, assimilation may go on without the interven 
non of chlorophyll, the energy being supplied by the oxidation 
of ammonia This brings us down to the fact, which has long 
been suspected, that protoplasm is at the bottom of the whole 
business, and that chlorophyll only plays some subsubary and 
indirect part, perhaps, as Adolph Baeyer long ago suggested, of 
temporanly hnng carbon oxide like htemoglobin, and so 
facilitating the dissociation 

Chlorophyll itself is still the subject of the careful study by Dr 
Schunck, ongmally commenced by him some years ago at Ktw 
This will I hope, gite us eventually an accurate insight into the 
chemical constitution of this important substance 

The steps in plant metabolism which follow the synthesis of 
the proto carlmhydrate are still obscure Brown ind Moms 
have arrived at the unexpected conclusion that "cane sugar is 
the first sugar to be synthesised by the assimilatory processes ” 

1 made some remarks upon this at the time (Jout n them Sex, 
1893, 673), which I may be permitted to rtprodure here 

“ The point of view armtd at by botanists was briefly stated 
by Sachs in the ease of the sugar beet, starch in the leaf, 
glucose in the petiole cane sugar in the root The facts in the 
sugar cane seem to be strictly comparable (AVk Bulletin, 1891, 
35 41} Cane sugar tht botanist looks on, therefore, as a 
‘ reserve material We may call * glucose ’ the sugar currency’ 
of the plant, cane sugar its ' I unking reserve ’ 

“The immediate result ot the diastatic transformation of 
starch is not glucose, but maltose But Mr Horace Brown has 
shown in his remarkable experiments on feeding Iwrley embryos 
that, while they can readily c< nvert maltose into cane sugar they 
altogether fail to do this wilh glucose We may conclude, there 
fore, that glucose is, frem the point of view of vegetahje nutrition 
a somewhat inert body On the other hand, evidence is 
apparently wanting that inaltrse plays the part in vegetable 
metabolism that might he expected of it Its conversirn into 
glucose may he jerhaps accounted for by the c< nstant presence 
in plant tissues < f vegetable acids But, so far, the change 
would seem to Is. positively disadvantageous Perhaps glucose 
in the botanical sense, will prove to have a not very txact 
chemical connutaticn 

“ That Ihe connection between eane sugar and starch is intimate 
is a cr nclutu n to which both the chemical and the Irotanical 
evidence seems to point And en botanical ere unds this would 
seem to be equally true of its ornnectu n with cellulose 

“ It must be confessed that tht conclusion that ‘cane sugar’ 
is the first sugar to he synthesi«ed by the assimilatory pretesses 
seems hard to reconcile with its probable high chemical com 
plexity anti with the fact that holamcally, it setms to stand at 
the end and not at the beginning of tnt senes of metabolic 
change ” 

Paoroi 1 Asviic Chemistry 

The synthesis of proteuls is the problem which is sect nd 1 nly I 
in importance to that of carbohydrates Loew’s views of this 
deserve attentive study \siaragin, as has long been suspected, 
play. an important part It has, be says, two sources in the 
plant “It may either be formed directly frem glucose, 
ammonia (or nitrates) ard sulphates or it may he a transitory 
product between protein det< mpositim and reci nstniction from 
the fragments ’ (/re at , 64) 

In the remarks I made to the Chemical Society I ventured to 
extrevs my ctnvicuen that tht chemical processes which took 
place untler the inftucrec of protoplasm were probably of a 
different kind frem tho-e with which the chemist is ordinarily 
occupied The plant produces a profusion of substances, 
apparently with great facility, which the chemist can only build 
uprn the most cireuitcus way As Victor Meyer (Pketrm Jcum , 
, o9°> 773* has remarked “In order to isolate an organic substance 
we are generally tor fined to the purely accidental properties of 
ryitalliMttion and volatilisation " In other words, the chemist 
only deals with bodies 1 f great molecular stability , while it can 
not be dcubted that the e which play a part m the processes of 
life are the very opposite in every respect I am convinced that 
rfthe chemist is to help in the field of protoplasmic activity he 
will have to transcend his present limitations, and 1* prepared to 
admit that os there may be more than one algebra, there may be 
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more than one chemistry I am glad to we that aaomewhat 
similar idea has been suggested by other fields of inquiry Prof 
Meklola (Nature, xhi 350) thinks that the investigation 
of photochemical processes “ may lead to the recognition of a 
new order of chemical attraction, or of the old chemical attrac¬ 
tion in a different degree ” I am delighted to see that the ideas 
which were floating, I confess, in a very nebalous form m my 
brain are bang clothed with greater precision by Loew 

In the paper which I have already quoted, he says of proteids 
(lex at ,13) “ They are exceedingly tattle compounds that can 

be easily converted into relatively stable ones A great lability 
is the indispensable and necessary foundation for the production 
of the various actions of the living protoplasm, for the mode of 
motions that move the life machineiy There is a source of motion 
m the labile position of atom* in molecules, a source that ha* 
hitherto not been taken into consideration either by chemists or 
by physicists ’ 

But 1 must say no more The problems to which I might 
invite attention on an occasion like this are endless I have not 
even attempted to do justice to the work that has been accom 
plisbcd amongst ourselves, foil of interest and novelty as it is 
But I will venture to say this, that if eapaeity and earnestness 
afford an augury of succtss, the prospects of the future of our 
Section possess every element of promise 


PHYSICS AT THE BRITISH ASSOCIATION 
'"THI proceedings of this Section were commenced by the 
A delivery of the presidential address by Prof W M llicks 
In seconding the vote of thanks to the President, Prof Fitx 
gcrald referred to the possible change of mass with tempera 
ture, suggested in the address, and pointed out that such a 
phenomenon would show itself by a deviation of planetary 
motions from street conformity to Kepler s laws, owing to their 
change of mass on cooling 

Sir Douglas Gallon exhibited plans of the German Reichs 
anstalt and of the new buildings in course of construction, and 
gave a more detailed account of the management of this institution 
than is contained in his presidential address to the Association 
Ills object in reading the paper was to revive a movement set 
on foot at a previous meeting by Prof Oliver Lodge The 
Committee appointed at that time to conuder the question of a 
National Physical Laboratory for the United Kingdom made but 
little progress, possibly because they did not propose to develop 
any existing institution lie suggested that the scope of the 
Kew Observatory should be extended so as to include research, 
and that it be made the starting point for the national 
laboratory 

A discussion followed, in which several members took port 
Prof Ktlcker lamented the want of concentration and organise 
tion in research work, and thought a national laboratory might 
remedy this He regretted that the day was passing away when 
a nun could undertake Ixilh teaching and research, because, in 
his opinion, teachers should not give up research Prof Oliver 
Lodge drew attention to the enormous advantages possessed by 
a national institution, for carrying on researches extending over 
a long period In a university laboratory such research would 
possibly be discontinued with a change of professor The 
universities would still do pioneer work, discovering new fields 
of research and obtaining preliminary results Prof Htagerald, 
on the other hand, did not think it advisable to hand over research 
to a national laboratory, whereas be itrongly advocated an 
extension of the standardising work performed at Kew He 
believed that the higheit kind of instruction was training in re 
search work, and it was the function of the universities to give 
this instruction Instead of that, the professors are called upon 
to cram old knowledge into immature and stupid students. The 
Section has appointed a Committee to reconsider the question 
of a national laboratory 

Prof Henna read a paper on the teaching of geometrical 
drawing in schools, which was, he said, as a rule very bad, He 
pointed out that bud id’s constructions are generally followed, 
the use of the set square being discarded and only straight edges 
and compasses used He urged the desirability of d i sca r d ing 
Euclid in the teaching of geometrical drawing, advocating the 
use of the set square from the very commencement. The 
ex amp l e s ought to be so arranged that a student can verify hit 
constructions for himself) be therefore suggested the appoint 
merit of a Committee to report on the whole question aria issue 
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a syllabus of example*. This suggestion Was adopted by the 
Section 

The range of subjects included in the work of the Section was 
perhaps nowhere batter exemplified than in the passage to the 
next paper, a report on cosmic duct, by Dr J Murray An 
examination of the red clay from the bottom of the Iacific 
Ocean, in places 1000 miles from any coast, enables three classes 
of magnetic particles to be distinguished , these are—crystalline 
fragments of magnetic <?r titanic iron, dark shiny spherules con 

S metallic iron, and the brownish spherules known as 
es The various layers if manganese nodules found 
surrounding nuclei of tertiary teeth or bones contain these black 
and brown spherules, and there is every indication th at the 
brown ones are of extra terrestrial origin In this eise they 
ought to occur at all or at any rate many, point* on the earth s 
surface , Dr Murray has however looked for them in vain bvth 
in the dust of Greenland glaciers and on the summit of Ben Nevis 
He is of opinion that tne accumulation oMneteonc dust takes 
place with exceeding slowness say about so lbs of dust per 
square mile per century, and that the bed of the Pacific Ocean 
has not recuved one toot of deprsit since the tertiary pen *1 
Consequently any attempt to gather these particles will pr ibably 
be fruitless, unless continued over a long pfeiod He wished f ir 
suggestions as to the best method of procedure in the future It 
was pointed out that a good opportunity ftr the collection f 
meteorites will be afforded 1 y tne meteor shower of November 

^?he Committee on underground temperature have been for 
tunate this year in obtaining rec irds from a bore hole in New 
South Wales the first r (nervations made n the southern hemi 
sphere The bore hole is situated near Port Jackson close to 
S) lney Harbour it is *929 feet deep and contains water The 
gradient observed was a small one being a rise of 1 h in 
descending 80 feet vertically The observers suspected that the 
temperature of the rock was influenced by the proximity of the 
water in the harbour but an examination of the temperature 
distribution in the harbour did not ronfirm this Lord Kelvin 
suggested the \fincan mines as a new field fir observations 
Prof S I Thompson rep Mild the recommendations of the 
Committee on the sue if pages rf scientific periodicals It is 
considered advisable t> retain j urto ami octavi sues and 
certain limits fir text and mugm are given for each (f these 
sues Thire appeared 11 be a stung feeling against any change 
in the sues < f the R yal Society s publications During the 
year the Committee will endtavi ur to induce other scientific 
societies 11 adopt the standard sues recommended 

Prof Rucker communicated the results of a compuns n of 
magnetic standard instruments made by himself and Mr W 
Watson In his president ill address to the Section last yt ir he 
showed that it was useless to proceed further with a magnetic 
survey until a direct comparison of standards used in the v in ms 
observatories had lieen nude because it was well known that 
instruments differed greatly Dunng the year he has visited 
the various magnetic observatories carrying a portable declino 
meter of the Kew patter 1 and with Mr Watson s assistance has 
directly compared the simultaneous readings of his declinometer 
and that of the observatory Lrrors are found in the latter 
which are in every case traceable to magnetic material in r on 
the wooden box containing the suspended magnet If this box 
be replaced by an ebonite one the error disappears It is, how 
ever, easier to allow for the emr than to get nd of it its 
amount is perfectly definite 

On Friday the Section sat jointly with Section B I ord 
Rayleigh read a paper on the refraehvity and viscosity ot 
these gases He described how by means of an electric arc 
kept up for several weeks in a mixture of oxygen and atmo 
spheric nitrogen he finally obtained more than a litre of arg< n 
at atmospheric pressure This | rived to have the same density 
as the specimen obtained by the magnesium method The re 
fracture index was measured by the interference method of 
lueau, the two beams bemg separated by slits in front of the 
lens nearest the eyepiece The latter was constructed of cylin 
dneal lenses. To avoid the use of cross wires? the tubes con 
taming the gases under compansm were arranged to as not tj 
occupy the whole field of view some light passing parallel to 
and outside them, two sets of fringes were thus obtained which 
could be brought to coincidence by varying the pressure of either 
gas. Adjustments were made for several pressures, one of the 
tubes always containing air The values of the refractmty (n- 1) 
were, for argon o 961, and for helium o 146 that of air being 


taken as unity The viscosity of each gas was measured by its 
rate of flow through a capillary tube, tne results being (air=i) 
argon 1 21 helium 096 Lord Rayleigh mentioned that a 
sample of nitrogen collected from a Bath spring, where it bubbles 
out along with the water gave the D t line of helium Dr 
Gladstone showed that the results of these experiments assign 
to argon the atomic weight 20 its specific refractive energy 
bung intermediate between those of fluorine and sodium but 
not between those of potassium and calcium 

Prof Schuster then pened a discussion on the evidence to be 
gathered as to the simple or compound character of a gas from 
the constitution f its spectrum Recent spectroscopic work in 
conneeti in with argon and cleveite gas has directed attention 
t» the dnublt siiectra exhibited by these substances, and 
conjectures have been mu It that the two spectra indicate the 
gases to be mixtures I rof Schuster expresst 1 strongly the 
v tw that gases with double spectra are not necessarily 
mixtures or comp unds He quoted in support of this the 
cases f sodium and mercury vapours and oxygen in all 
if which the vbsorption spectrum difftrs from that of the 
luminous vapour The difficulty is not explained by assuming 
<lisvocia.um to ccur because some substances hive three or 
mire spectra lie th tight mere examinatun of spectra would 
n >t suffice to determine whether an unknown substance is an 
element mixture of elements or compound 
The despondent viei if Prof Schuster was not shared liy 
I rof Runge of lhn ver who at this txunt contributed an ac 
count if tne researches of himself and Prof Paschen on the 
spectrum of cleveite gas showing that it is a mixture (An 
aiccunt if this work by the authors themselves will be found on 
p 520 ) 

Dr ( f St ncy contributed to the discussion by a pajier im 
the interjirctnlion of s| ettra 

On Saturday the Secti n was sulxlivided into two departments, 
mathematics and meteor il >gy 

In the depirtment if mathematics, Lord Kelvin read a paper 
on the translation il an 1 vibralisnal energies of vibratirs alter 
impacts on fixed walls in which he sought to find an exceptu n 
to tht Maxwell Boltzmann the item relating to the average trans 
lational energy of tt e molecules of a gas He calculated the 
time average of the It inslvti nal energy of a free particle after 
c ming into c ntact with 1 vibrating particle, and found it 
always in excess f that which would lie given by the Maxwell 
Boltzmann law th High approximating more nearly to that 
' average when the nuniler if encounters was considerable and 
tliat it seemed ultimately t > give a t ztal average ut if accord 
ance with the law In the discussion which followed Mr G H 
Bryan pointed tut thit the Maxwell Boltzmann law referred to 
the statistical average energy if a great number of particles, not 
to the time avenge eneigy of a single particle 

Prof Hicks in his paper in a spherical vortex si ited that he 
had proved tht possibility 1 f building up a compound spherical 
vortex consisting of successive shells in which the rotation is 
oppositely directed the \ rticity ana vi/e f each shell satisfying 
a definite relation In 1 paper on bicyclie vines aggregates he 
stated that it was possible with given current and vortex sheets 
ti have a steady sjnnl motion round an axis compounded of 
motion m planes through the axis and motion in circles roun 1 
the axis, the cyclic constants of the two component motions 
Vicing independent f each other 

Mr (i 1 Walker showed an ingenious top in tht shape of 
a flattened ellipse id in which rotation could liecime converted 
into oscillations and r« * rerrf, by means of an adjustable piece 
which could be arranged uasymmctnrally 
Dr Burton made some suggestions as to matter and grav nation 
in the cellular vortex ether described in 1 rof Hicks s presidential 
address. 

Mr P H Cowell read an important paper on recent develop 
ments of the lunar theory chiefly by Dr G W Hill extended 
in the current number of the A met lean JourtuU by an admirable 
paper by Prof P W Brt wn The order of work m attacking 

K ims in the lunar theory Is qutte altered and much simplified 
new method In a short discussion which followed, Mr 
Cowell stated that 1 rof Brown wax engaged in 1 ringing out a 
treatise tm the lunar theory 

Prof J D 1 verett read a paper on absolute and relative 
motion tand Mr W II h verett made a communication on the 
calculation of the magnetic field due to a current in a solenoid 
In pure mathematics, Major Mac Mahon gave an interest 
mg method of graphically represen ting partitions of numbers 
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Colonel Cunningham reil a paper on Merscnne s number*, 
which are number* of the form a*- 1, where is * 1 nme, and 
which were tint discussed ty Menenne about the year 1664 
Colonel Cunningham also described a book of tables which he 
proposed to calculate, giving the solution of the congruence 
a* = K (mod, /) for all moduli (/) which are primes or powers 
of primes up to 1000 There are to be two tables for each 
modulus, one giving the values of R for a senes of values of x, 
and the other giving the smallest values of x for a senes of 
values of K He described some of the uses of such a table, and 
stated that the plan on which it would be drawn up would be 
precisely like a somewhat similar table bj Jacobi, described in 
Prof Cayleys report on mathematical tames in the Bntish 
Association Report of 1876 

1 rof Alfred Lodge drew the attention of the Section to a 
multiplication table up to jooo x 1000 drawn upty Mr M 
B Cotsworth, of Holdgate, \ ork, which was exhibited , it is 
similar 10 Crtlles table of the same extent, though in some 
respects more convenient 

l rof M J M Hill described two species of tetrahedron the 
volume of any member of which can be determined without 
using the proposition that tetrahedrons on equal bases, and 
having e juil altitudes are equal 
In the department of meteorology Mr Y nc S Bruce put 
forward a new theory of lightning flashes based on the pnn 
ciple of the pm hole earners The light from a cr neealed flash 
might he supposed, pass through a small aperture in the con 
cealing cl rad and f-ul on another cloud forming an inverted 
image of the flash If there were several apertures we should 
have as many images They would be faint possibly too faint 
to affect a photographic plate Moreover if the receiving cloud 
were of irregular shape an originally straight flash would 
appear distorted into a zig zag line on the cloud Mr Symons 
thought a brighter patch of light ought to >ccur at the angles of 
the image thus distorted, and he scarcely thought the conditio 
imagined ly Mr Bruce corresponded with those of nature 
The report of the Committee on earth tremors was present 
by Mr Symons, who, in referring to the delicacy of the insti 
ments used in their observations said that an angle equal 
that subtended by a chord 1 inch long at the centre of a circle 
1000 miles in radius could be detected Since last report tv 
Infilar pendulums have been jiurchased, of the kind described 
Nat 11 alt, vol 1 pp 246 249 (1894) each possesses its own 
photographic recording apparatus One of these has been 
recently erected in the cellar of Mr Davison s house in Birming 
ham the other should have been placed in a house three 

Q uarters of a mile to the cast but this was found impracticable 
t will be placed somewhere in the neighbourhood, and com pan 
sons of the records of the instruments will be made during the 
year, aftir which the second one will be available for another 
station An appendix to the report by Mr Davison gives 
bibliography and classification of horizontal pendulums 

Prof 1 ihn Milne gave an account of the long report of the 
Committee on seittnological phenomena in 1 apart. This com 
mence» by a reference to the great loss caused by the recent fire 
at Prof Milne s house and observatory, after which follows - 
description of the records of the Dray Milne seismograph A 
tached to the report is a catalogue of 8331 earthquake shocks 
recorded in Japan between 1885 and 1893, giving full particulars 
of the centre and area of disturbance It enables the approxi 
mate weight of each to be found and permits the dims! m of 
Japan into fifteen distinct seismic districts The next section of 
the report deals with the rate of propagation of earthquake dis 
turbances from Japan to Europe The small tremors which 
occur in the tin seconds or so before an earthquake shock are 
transmitted to Europe, but they are spread over half an hour, it 
appears, therefore, that the preliminary tremors either travel 
more quickly, or reach Europe by a shorter route than the main 
shock The latter is known to travel along the surface at about 
3000 metres per second Do the tremors travel at 8000 to 
11,000 metre* per second, or do they pass through the earth, 
not round it? If the latter, we may hope for some further 
knowledge concerning the ulterior of the globe Prof Milne 
has set up horizontal pendulums in nearly a score of places, and 

J -* - -ti theur behaviour They all exhibit 

direction, and sinu 

„ r „.™ from hour to hour, how 

ever, some of them show the existence of a diurnal wave After 
a long and very laborious search, graphically described to the 
Section by Prof Milne, he succeeded in tracing this diurnal 
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effect to the local tern oval of load from the alluvium by greater 
evaporation from exposed areas At night the movement is 
slicnt, and 1* probably accounted for by the condensation, at the 
cold surface, of aqueous vapour after ruing through the warm 
earth Some observation* nave been made on the disturbance 
of the pendulums by earth tremors Their cause has not been 
ascertained but they always occur with greatest intensity be¬ 
tween 5 and 9am They are most marked with a steep baro 
meter gradient and consequent wind, local or distant 
As Prof Milne has now returned from Japan, and the earth 
quake catalogue u Completed, the Committees on earth tremors 
and seismologies! phenomena have united under the latter name 
The new Committee u a large one, and with Prof Milne and 
Mr Davison as joint secretaries, it ought to do good work 
A new theory of thunderstorms was advanceaby Prof Michie 
Smith in his paper on Indian thunderstorms Hu observations, 
made at Madras, showed that sheet lightning occurs there every 
evening during sevtgal months of the year, always in the south 
west and near the horuon Lightning phenomena in the morn 
ing occur, on the other hand, in the north east The phenomena 
consist of actual discharges between two clouds, or two portions 
of the same cloud, and an. not reflections of dutant lightning, 
they take place in, the upper portions of low lying cumulus 
clouds Prof Smith attributes them to the clouds formed in 
the regions of st^l air at the meeting of the land and sea 
breezes, and has observed in these regions the simultaneous 
rise of two close parallel clouds frrm the edge of the cumulus , 
such clouds are scarcely distinguishable except with oblique 
illumination, and it is within, or between, them that the dis 
charges occur The time of their formation depends on the 
hour at which the sea breeze sets m being roughly three hours 
later The land breeze being dry and dusty is negatively 
charged, while the sea breeze is known to carry a strong positive 
charge equalisation of the electrical states of the clouds 
formed out of these will, therefore, give rise to lightning Prof 
Smith referred to the iridescence or nacreous appearance of the 
Iges c f the clouds when rapidly sinking, and considered this 
feet to be due to the dust left behind by them 
This paper gave rise to an interesting discussion, chiefly with 
iference tu the origin of dust in clouds, and the source of their 
electricity Mr John Aitkcn pointed out that thunderstorms 
are most probably the eflect, not the cause, of purifying the air 
He gave instances of thunderstorms on several successive days, 
all of which left the air dusty and impure, eventually the air 
cleared, and no more thunder occurred Prof Schuster alluded 
to the fact that twenty five theories of thunderstorms had been 
put forward in a dozen years, and in a single year five appeared 
lie attributed the positive charge of the sea breeze to the elec 
tnfication of the air by the spray from the breaking waves, 
Lenard has shown that the spray of pure water gives a negative 
charge to the air, while that of salt water communicate* a 
positive charge lie believed the dust of clouds to be acquired 
locally, except that at high altitudes, which we know to be 
earned long distances. A proof of this it to be found w the 
Himalayas where certain valleys are dusty and other* fairly free 
from dust, although all receive the wind from the Indian plain* 
His observations of nacreous clouds in England had led him to 
connect them rvther with the ice particles of cirrus clouds than 
with dust To this latter point Prof Michie Smith replied that 
the nacreous appearance fits the edge of the cumulus so closely 
that he believes the two to be connected 
The Committee on the application of photography to 
meteorology are proceeding with the photography of clouds near 
the sun by means of two camera* at a fixed distance apart, and 
exposed simultaneously by an electrical arrangement In this 
way they hope to obtain absolute measurements of cloud altt 
tudes. I or purposes of measurement the sun’s image appeals in 
all the photographs. A photograph of the nunbow, by Mr 
Andrew* of Coventry, u the first of Its kind received by the 
Committee It shows the secondary bow, and the greater 
bnghtnem of the region within the bow 
During a recent visit to the Engadine, Prof. Schuster has 
made observation* on the atmospheric electricity near the ground 
at different heights above sea level. The readings were 
taken with Lord Reims’* portable electrometer, which wocked 

--*“«■—~dy and seems well adapted for such puipce ee . In 

..-- 1 —-»-g with height bt 


-----fashion The normal positive chaige at 

the foot of a glacier was found to be strengthened fay a wind 
blowing down it, and Lewd's observations on the n—**— 
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electricity of waterfalls were all confirmed The daily curve 
of atmospheric potential in the valley of 1’ontresma shows a 
maximum at u a m , dipping a little and mmj again to an 
afternoon maximum at J*p m , then rapidly descending as the 
evening breeze sets in Discussion on the paper related chiefly 
to the behaviour and temperature errors of portable electro 
meters, the latter being somewhat large and quite unexplained 
Prof Ayrton suggested a crucial experiment to determine whether 
atmospheric electricity is due to an actual distribution in the air, 
or to induction from the earth s surface 

The report of the Ben Nevis Observatory for 1894 was pre 
sented The mean hourly velocity of the wind at the top of the 
mountain, and the mean rainhond, are included in the report 
fir the first time Dr Buchan and Mr Omond have made 
progress in collating the simultaneous records made at Fort 
William and the summit the differences between them are to 
be examined especially with respect to their bearing on coming 
storms Lven at this stage the results indicate that the present 
theory of cyclones requires great modification 

The first part of M jndav s sitting was devoted to a discussion 
on the nature of combination tones Prof Rucker gave an id 
nrurablc account of the history of the subject, pointing out that 
tfelmholtz originated both the theory that they are objective, 
and that which supposes them subjective He reviewed the 
theories of Prior and othtrs, according to which summation 
end difference tones ire explained vs beat tones of various 
kinds, and he called attention to Helmholtz s proof that an 
asymmetrical elvstic body such os the disc of a microphone or 
the drunwkm of the ear would resound to the difference tone 
bet veen two notes I rof S P Thompson regretted that in his 
historical survey 1 rof RUcker did not refer to his own work 
He read communications from Konig and Hermann, defining 
their views K< nig distinguishes between beat tones which cm 
be resonated, and difference tones, to which the resonator does 
not respond, the latter are subjective Hermann objects to 
Helmholtz s theory that it is inadequate to account for the loud 
ness of the combinational tones Prof 1 hompson mentioned 
experiments to show that difference tones may lie obtained b) 
sending one sound to each ear, and in other evses where the 
drumskin does not receive the sounds He described vlso the 
efTect of periodically intermitting a single tone or of suddenly 
and periodically changing its phase in both of which eases v 
tone is heard the pitch of which is the frequency of phase change 
or uitermtttence 

Prof Everett sought for the cause of combination tones in the 
air itself, which would he disturbed unsymmetrically by two 
sounds of finite amplitude He thought, however, that in the 
combined effect of two tones, the vibration corresponding to the 
fundamental Fourier term common to each would be louder than 
the difference tone, a view in which Lord Kelvin concurred 
Dr Burton pointed out that Prof I 1 verett s explanation of com 
bination tones would apply also to phase tones and mtermittence 
tones Dr G J Stoney thought resonance by the mouth cavity 
was an important factor in hearing, and in the selection of 
separate sounds from among a number There was a general 


probably do not exist 

Mr E H Griffiths opened a discussion on the desuabihty 
of a new Practical Heat Standard He showed that the use 
of wa*er at the standard substance in heat measurements had 
led to great confusion, on account of the various assumptions 
as to its variation of heat capacity with temperature The 
curvet of heat capacity of water and temperature, used by 
different experimenters, were exhibited, according to which the 
author’s results furnished a value about the mean of those of 
beerrers Mr Gnfliths suggests as a beat unit, absolute, 
dent of any one person’s results, and convenient in 
magnitude, the heat energy of 43 million ergs To interpret it 
ae a water standard he proposes to take it as the thermal capacity 
of a gramme of water at lOP C , as measured by the hydrogen 

'*■-sr, and he gives a formula to find the heat capacity 

' esthonto'C Lord Kelvin said that Prof 
xisly suggested the dynamics! specific heat 

___ed 7 Mr W N Shaw thotmtntadvwable 

to make e distinction between the numbers far the absolute 
thermal capacity and the mafic heat of a substance He 
believed this would be dooe most sunpty by taking the thermal 
unit as tbs heat energy of a million ergs, the mafic heat of 
water at 10* C would then be unity, and its thermal capacity 
The choice of a thermal amt has been referred to the 
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Dr l H I uv gave an account of the method and results of 
experiments < n the thermal conductivity of mixtures of liquids 
rhe method used was that of Christiansen in which the heat is 
ducted through the liquid enclosed between two copper discs, 
confined by vn ebonite ring if necessary The results show 
mu tht conductivity of mixtures of two liquids is less than the 
value calculutcd ly the ordinary law of mixture at anyrate for 
water ethyl ale hoi methyl aleihol and glycerine Dr Lees 
undertook the experiments to verify certain relations suggested 
by l’rof II f Weber between molecular weight density, 
specific heat an 1 thermal conductivity 

\ paper 1 y 1 rof Ramsay and bliss Dorothy Marshall was 
read by the lvtter the subject being a method of comparing 
heats of evvporation of liquids at their boiling points After 
remarking thvt the data of heats of evaporation are very scanty 
and discrejnnt Miss Marshall deserd ed a method 1 y which 
two liquids kept at their lx ding points by jackets if their vapour 
surrounding them are l lied by means of equal 1 are j lattnum 
wires heate I by an electric current A comparison of the 
amcunls of the liquids evaporated in a given time (jives the ratio 
of hextsofevap iratien for ahsilute values a spuixl determina 
tion was made en hen/ene ly Mr Griffiths and Miss M ushall 
Alcohol was carefully compared with benzene and all other 
liquids were then cimpared with alcohol Water was very 
erratic in its lelnvuur probably because of its greater electric 
e nductisity 

Mr C L \ ule exhil ted a harmonic analyser 

At the meeting on Tuesday I ord Kelvin described the results 
1 f experiments for the electrification and diselectnficati vn of air 
and other gases made ly Messrs Maclean and t.alt and him 
self In the earlier experiments the air inside a mail can was 
electnfie 11 y points the can being put to earth on insulating 
the ctn and blowing tut the air the charge acquired by the can 
was equal and 11 posite to that of the air Electrification of air 
and other l ises in gas holders over water by points and flames, 
was als ) tried greater electric densities being thus olitiined than 
In the previous mellud The maximum effects were 1 5 x 10 * 
eleetrosu it units per c e for air, and 3 3 x IO *foi COj The 
gases wtre iliselectnfied by filtering them through metal 
tulxs containing n Dieting wire gauze and cotton wool Very 
little electrifying effect was found when uncharged air passed 
thrtueh a platinum 1 tie 100 cm long and 1 mm dumctcr, 
until the tube was male red h it in which case the air acquired 
a strong positive chxrgt 1 rof Oliver Lodge suggested the use 
of a filter consisting of a metal tube highly polished inside and 
illuminated by an elcitnc beam shining into its mien r Lord 
Kelvin said that in all Hertz s or I later and Gatel s experiments 
on diselectnfication by light the charge of the air round the 
illuminated tmdy should lie examined 

Prof Kttcker made a communication on vertical (earth air) 
elettnr turrtnU \t the meeting of the Association last year, 
Dr Adolph Schmidt accounted for a portion of the earth's 
magnetism by assuming clectnc currrents to pass vertically 
lielwecn earth and air Such currents would lie shown by 
the non vanishing of the line integral of magneus force when 
taken round a closed circuit on the earth's surface The matter 
was tested in this way by Messrs Kay and Whalley, using four 
independent circuits three in Great Britain and one in Ireland, 
and obtaining the data of magnetic force from the survey* of 
1886 and 1891 Tht results do not decide the general question, 
but they show that in the United Kingdom-the upward current 
has certainly not more than one tenth of the value required in 
Dr Schmidt s theory lawd Kelvin calculated that the current 
assumed by Dr Schmidt (o 1 ampere per square kilometre of 
surface) amounts to a removal of the fine weather charge of the 
air near the earth 36 times per second Dr Rijihevorsel said he 
understood that magnetic observations were about to be made m 
Switzerland, which would furnish data for similar calculations 

Mrs. Ayrton made a communication on the connection 
between potential difference, current and length of arc, in the 
electric are The results of carefully performed experiments, 
verified Also by recalculation from the data of other ob»erver% 
show that the following relaton* hold - (1) Lor constant length 
of arc the power (number of watts used in the arc) it a linear 
function of the current, ( 3 ) for constant currents the power is 
a linear function of the length of arc, (3) constant length 
of arc the curve of potential difference and current is a 
rectangular hyperbola All these Jaws are included in the 
President's statement that the surface with potential difference, 
current and arc length as coordinate*, it a hyperbolic paraboloid 



536 


NATURE 


[Sfptember 26, 1895 


Prof Ayrton read a paper by Mr Mather and himself in which 
arguments wen advanced against the existence of a lark electro 
motive forte in the electric arc The authors descnlie a method 
of measuring the true renstance of the arc, namely the ratio of a 
small increase of potential difference to the corresponding in 
cnase in the current, this of course is a negative quantity The 
samt auth irs disunited a magnetic field tester, an application of 
tht ordinary exploring coil rnd ballistic galvanometer method, 
with a spiral spring to effect rapid rotation of the exploring coil, 
and 1 modified I)’Arsonsal galvanometer with shuttle wound 
e ill cnpiblc of rotating through several turns without losing the 
proportionality of angular displacement and restoring force 
The \cUk lly of light in vacuum tubes convey mg nn clei trie dis 
charge f irmedthe subject of 1 |»pcr by Messrs fcelser nnd Stir 
ling \ ncuum tidies were placed in the pith of the two beams 
of a h irenu interference apparatus, and the position of the htnds 
c bscrved No appreciable shift of the I lands was obtained either 
by setting up an induction end discharge, or by the diseharge of 
ten gallon |ars through the tubes when placed in series with a 
piece of wet string 1 he discharge in the latter cisc lasted 
1 ne thirtieth of a second and the authors show thit a dis 
lurbance of the bands of so long duration would have been 

Mr } (, daily read a ] taper in hysteresis <f iron in an 

alternating magnetic field in whi h he showed that the hysteresis 
of mm mere ises with the field up to a maximum value, in 
tccordinic with 1 wings thirrj The experiments were made 
liy the isthmus methiid using 1 small laminitcd umature con 
sisting f thin discs of charcoal iron the most intense magnetic 
held used w is 22000 C ( S units ind the hysteiesis was 
measured 1 y the rise of temperature of the armature 

On Wedncsdty, Or ( laidstine and Mr W HiMxrt made a 
< immunirali n on the change of molecular refiaction in salts 
r acids dies lved in water The molecular refraction of a sub 
sluice is altered wl en the sul slanct changes its state and a 
furthei slight ilteration lakes place on diluting Its solution the 
authors have it tuned smu evidence of 1 close connection 
Ik tween these chinges nnd I he v inationsof electnc conductivity 
of the substance ami its s ilulidns Such a connei lion would have 
nn mil) irt int Ik inng on the theory of solution 
Tht rep rt of the He tmal Standards C ommittee was retd 
The Committee h ipe during the year to institute a comparison 
Intwccn the British end (icrman standards of resistam e and 
have procured ceils for this purpose which hive already been 
tested it the Ktiehsansl lit 1 he Committee, recognising the 
need far | rtrlical units ot magnetic field and magnetic potential 
recommend lor tentative adoption (1) a unit equal to to 8 C (• S 
lines 11 be called 1 xttber, (2) the C (, S unit of magnetic 
|x)tentul 11 be 1 ailed a 4 iuss They also recommend thit the 
termination 111 t lx used m describing the properties of a piece 
, f matter c s the resist tn<e of a copper wire, and the termina 
tion mty >x ihty for the specific pn perties of the materiel, 11, 
the resist/ tty of copper would mean the resistance of a centi 
metre eulx of it Prof Oliver Lodge explained and advocated 
the use of, the proposed units 1‘rof S l’ Thompson, while 
agreeing with the Committee as to the desirability of hiving 
units of magnetic field and magnetic potential, thought the chon e 
of their names should lie left with the practical men who use 
them He believed the proposed uthtr was too huge, and ad 
vocated the retention of the C ti N “ Une,' using the kilo and 
mega for its multiples, further he did not see any necessity 
for abandoning the ampere turn m order to replace it by the 
#nn> r I‘rof Thompson pointed out a more formidable objection, 

namely that tht American Institute of h lectncal b ngmters have 
attached the name wtbtr to a different unit, and have suggested 
the name y//A</7 for the gauss Several members continued the 
discussion and Prof Perry expressed his opinion that the 
question of names ought to be settled by a general congress 
Two pietcs of apparatus for tracing the form of the wave of 
potential in an alternate current circuit were exhibited and de 
scribed, the one by Messrs. Barr Burme and Rodgers, the other 
by Prof \y rton and Mr Mather 

Mr L H (inffiths exhibited the apparatus designed for the 
calibration of high temperature thermometers at kew Observa 
lory, and described it A Callendar and (inffiths platinum 
thermometer is enclosed in a glass or porcelain tulx and can be 
immersed, along with the thermometer to be calibrated, in 
a bath of molten metal or sulphur vapour, according to the 
temperatures required Its resistance is measured by a Wheat 
stone bridge, the coils of which are enclosed in a copper box, 
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five sides of which are immersed in a water bath of constant 
temjieraturc while the top is surmounted by a case similar to that 
of a chemical balance 1 he coils of the bridge are of platinum 
silver, wound double, and are not embedded in paraffin, the 
object being to allow them to assume the temperature of the box 
and surrounding water as quickly as possible 
A vote of thanks to the Chairman and Secretaries terminated 
the proceedings 


CHFMlis 7 A Y A 7 THE BRITISH 
ASSOCIATION 

\VITH the exception of Prof Rungt s announcement of the 
* v undoubtedly compound nature of helium, few of the 
communications laid liefore Section B at Ipswich ire likely to 
awaken great interest outside chemical circles The discussions, 
however, which are now a recognised feature of these meetnms 
were especially suciessful and it is not too much to hope that 
the joint meeting with the newly formed Botanical Section may 
be ihe means il only indirectly, of bringing about results of 
great importance t > the agrirulturil community 

1 nllowing the Piesidcnt s valuable address, Sir Henry Koscoe 
and Dr A Harden communicated to the Stclion an interesting 
discovery in historical chemistry It has lxen generally assumed 
that Dalti n arrived at the idea of atoms with definite weights 
from a consideration of the prupt rtions in which certain 
elements c unbintd 1 rom the examination of a number of 
manuscript volumes of Dillons own laboratory notes, which 
they have recently discovered in the library of the Manchester 
1 iterary and Philosophical Society, Sir Henry Koscoe and 
Dr Harden 11 ni lude that Dalton worked out his theory solely 
fir nn physic il e< nsideralions as to the constitution of gases 
His nund bung saturated with Newton s ideas concerning 
itums it was from these that his own atomic theory was 
developed 

I-atcr on, quoting not only his own results but those of 
other chemists he seems to hive lxen ltd to the law of multiple 
proportions is thL only conceivable mode of combination 
lietween atoms 1 xtracts were givtn from his notes showing 
that certain numbers, usually quoted as having ltd him to his 
ati mie theory t „ the analyses of marsh gas and olefiant gas, 
were only inserted in his tables some time after the publication 
of his ideas 

Prof Vrmslri ng said it was satisfactory 10 It irn that Dalton 
had really armed at his conclusions from truly philosophical 
considerations, without reference to the very crude numbers, 
usually quoted as sufficient basis for the liws that he worked 
out 

The report of the Committee on the teaching of science in 
elementary si brails was read by Dr J H Gladstone During 
past yenrs there has lieen an increase in the number of subjects 
taught, and in the number of jiupils receiving instruction The 
alteration in the system of inspection will have an especially 
useful effect in the teaching of science The question of the 
training of teachers » discussed in the report A course for 
mistresses on domestic science, dealing as far as possible with 
the nature of the processes and materials employes} in the 
household, has been found successful The great obstacles to 
good science teaching at the present time in elementary schools 
ore (1) large classes", (2) multitude of subjects, (3) in 
sufficiency of the training course for teachers in science subjects, 
14) effects of the old science and art system, which is clearly for 
too formal, and pays for too little attention to ordinary require 
ments 

The courses on elementary physic s and chemistry, and the 
science of common things are found to be more attractive than 
pure chemistry 

Other subjects dealt with in the report are school visits to 
museums, the right method of giving object lessons I and the 
teaching of the metric system hinally it is suggested as a 
question worth consideration, whether the recognised school sge 
should not be raised from thirteen to fourteen 

la the diiLUHion which followed the resting of the report, the 
relation of County Councils to elementary schools was debated, 
and it was contended that these are helped indirectly by the 
Councils providing facilities for the training of teachers 

Mr O J howler read a paper on the action of mtnc oxide 
on certain salts, by H A Auoen and G J Fowler, in winch 
the action of nitric oxide on different salts at Various tempera* 
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tare* i* described Oxy salts have been chiefly examined, the 
most interesting results being obt lined with the chlorites and 
lodates of potassium and silver With |x>tasstam chlorate action 
takes place at the ordinary temperature, chlorine being evolved, 
bat no potassium chlorate being formed With silver chlorate 
chlorine is also evolved, but some chloride is obtained Potassium 
■odatc yields iodine but no potassium iodide at a low teni(x.ri 
ture, while silver indate is completely converted into iodide no 
iodine being liberated or silver nitrate formed It is suggested 
that theae results tend to show a difference in constitution between 
the silver and potassium salts 

Prof Clowts gave an account of further experiments on the 
respuabiltty of air, in which a candle flame has tmmt till 
it 1* extinguished He finds that an atmosphere, which c in 
tarns oxygen 16 4 per cent nitrogen 80 5 per cent , e irlion 
dioxide 3 1 per eent , will extinguish a candle flame, but is still 
according to the experiments of Hildanc, not only respirable, 
but would be breathed by a healthy person for some time without 
injury An atmosphere which extinguishes a coal gas flame 
however appears to approaeh close!) to the limits of resj ir 
ability, as fir as the piopoition of oxygen which it contains is 
concerned The candle ami lamp Himes should be discirded as 
tests of the respiralnlity of air in fat ur of the eoal gas flame 

A paper wis rend b) Mr 1) I P Berridge, on the aeti >n of 
light up Ml the soluble metallic iodides m presence of eellultse, 
in which it was shown thit the am mnt of iodine hirerited frim 
jxMassium iodide by the enmhined action of light uir in I 
moisture, is greatly inert ased by the presence t f ccllul >sc this 
sulistance prohibly combining with the potassium hy Irate 
liberated m the reaction By investigating tht condili ns if 
formation of the chocolate stain obtained when note (taper < >n 
tuning starch and soaked in potassium iodide solution, is exp set! 

1 > light, evidence is t burned of the formation of a tn udide f 
potassium 1 he iodides f sodium calcium strontium I iriuin 
iron and/im all liehnvc like the potassium salt cadmium seems 
done unable 11 form a higher iodide 

Or C \ R thn « id the second report jf tht t omimttei n 
quantitative analysis by me ins of ilccln lysis The Inbliographv 
of the subject his lieen completed lhe experimental w irk 
has been < artfully irgaqised md tht results on the (Ictcrnuna 
turn of bismuth and of tin are ntarly c nnpletc 

Sir It 1 Kisat presented the repirt of the Ci nimitlec 
appointed to prepare a new senes f w ue length tobies il the 
spectn of tht elements 

Some interesting cunimumcitions wcit mule to a joint sitting 
of Seen ms A an l B and the account of these which w give 
in our reixnt of the work < f the f irmer Section is sup( lemente I 
by tht following notes on Or C.li Istone s and Piof Sthuxtci s . 
communications 

Dr Gladstones (taper was on sjecifie retraction and the 
periodic law with spetial reference to argon end t (her 
elements In fointcr yt us he hil shiwn that the specific I 
refractive energies of the elements in general wen to i lertun 
extent, a periodic functi m of ihur atomic weights With I 
regard to argon, the specific refractive energy of irgon gas as ' 
reckoned by I old Kayleigh s data is o At the suggestion 

of Detlty, the lx.anng of this result on the atomic weight f 
argon was considered II the at mile. Height be 19 04 the 
molecular refraction w ill be 3 13 1 his figure is almost ah ntical 
with that belonging to oxygen and nitrogen gis, and differs 
considerably from that ot 1 ileaum, which has a mole cul ir 
refraction of 10 o and a specifit refractive energy of o 148 
These facts tend to suggest an al nnic weight of ao for argon 
and to place it in the vicinity of the alkali metals 

rbe discussion, which was opened by Prof Schuster on the 
evidence to be gathered as to the simple or compound nature of 
a gas from the constitution of its spectrum, dealt with matters 
of rather more physical than chemical bearing Of spend 
interest to chemists, however, w is the evidence cited by J’rof 
Schuster for considering that the variations noticed m the spectra 
of sodium, nitrogen, and mercury under different conditions 
were due to differences in atomic aggregation 

Monday’s sitting was devoted to a discussion, held m conjunc 
turn with Section K. (Botany). on the relation of agriculture to 
science It was mtfi*$iced by Prof R WarmgtOa in a paper 
rabtted, “ How shall agriculture best obtain the help of science ? 
This was devoted to a consideration of Mie best means for 
diffusing a knowledge of the scientific principle* of agriculture 
Certain thing* could be usefully done by a Board of Agriculture, 
and others by County Council* The formation of a really 
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complete agricultural and horticultural library, freely open to the 
|>ublic and the maintenance of an h nghsh agricultural journal, 
xre matters which might fall to that Board of Agriculture Ihe 
advantages to lie denied from a Government laboratory 
and expenmenul station were dwelt upon Local stations ana 
secondary agricultural sth mis should be maintained by the 
County Councils who alio should inspect the technical 
instruction in their locality lhe foundation of habits of 
nltservalion and logical reasoning must lie laid in the elementary 
school if higher instniction is afterwards to be given Higher 
qualifications should be required for agricultural lecturers than is 
at present the tase 

Mr T Hcndn k contnliuted a second ivaper He spoke of 
the ipathy and even hostility to science shown by the practical 
ignculturist anel considered the reasons for this attitude 
In other 1 < untnes national systems of igncultural education 
ami resean h have lieen fbun ltd by the State It is hopeless to 
look to local effort ind support because the practical man 
expects immediate results and results out of all pt iportion to 
the time and money exjxn led in obtaining them lhe time has 
come when the State must tike part in the w >rk and devote 
t > it much larger sums than at present 

Mr Ihiscltan Oyer said that the nutter had lieen carefully 
considered I y the list Government It was difficult, however, 
to persuade the Treasury that agriculture was entitled to receive 
special aid of a kind 11 it given to any of our other great 
industries such as iron ind textiles 1 crsonally he looke 1 to 
tndiiulutl eft rt xnl inuiiifictnee to supply what was needed 
Pr f Marshall W ml p tnlul out that it was of extreme im 
pirtince that the results of any investigations should lx. made 
kmwn at dice in 1 accurately l> the practical man and 
this was w irk which might vuy well lie undertaken by Govern 
ment hut he dq recate 1 any direction or comr >1 from 1 <. >\< m 
ment dci annum in iny roattirs of origin il rtsiaich 

Pnf ) K Gieen (minted >ut the necessity loi investigations 
in veget il le physi il igy is Ixanng on the giowth < 1 crops 
Sirlfwglis 1 alt n igrcc1 with Mr Dyer that igii uUiuislx 
must lo ik t > themselves for hdp, rather then t > the t overn 
mint The abt lining f teillyguod teuhcis wis the great 
difficulty 

I idWalxingham s( kt < f the difficulty in piodunng crois 
whuh w mill realist e (r tit Wheat growing was unprvhtable 
in lnglind an 1 his van attempts to grow tol act > were 


hustrited hv the heaiy luty 

Sir 1 I sans in l Su 11 Kosctx. spoke f the mrk of the 
( aunty G un ils ini li f lcrecval give an ate mnt of tht 
t urses it Wye C IIcl 

Mr f 1 tig c nsidertd thit scho Is andei liegesf 1 1 >ysanl 


1 1 1 ijitron the subject unde 
fit lures were necessary is( 
general kmwle Ige of the 
re illy understand the re nil 


.r discussion, 

1 meer w «k 
principles of 


1 ref I iveing alvised the to ope rati 11 ol l minty Councils in 
maintaining v eentnl ex(ierimentol station He desculieel the 
system of ngritulUual tel lung adopted at Camlniilge 

Mr \\try gave s>n ucount >( 1 he agricultural side attached 
to the Vxhburton Sch c 1 in l)tvon and s|xAc of the difficulty 
t f litaimng pupils 

Mr I S Dym n 1 emphasised the necessity of 1 knowledge 
of scientific pnnci) le s, if farmer, were lo prope rly understand 
experimi ntal results 

Mr C H Bothamleyeonsulereel agricultural sides to secondary 
schools much better th in schools restru ted to farmers sons The 
v due ot demonstration plots, as distinguished iroui experimental 
plots, w*s very great 

Prof Wanngton, in reply, remarked that the whole agricultural 
position was such thit if anything was to be done, it must be 
done at once, they could not afford to wait 

Mr t B Wood gave an account of work at the expen 
mental plot* m Suffolk and Norfolk The experiments in 
Suffolk are conducted at two stations with soils typical of large 
areas in the neighbourhood, vu at Htgham, where the ami is 
tlun and light with a chalk sub soil, and at Lavenham, where it 
i» a much deeper loam 1 he experiments at both stothmi, consist 
in the growth of various crops in rotation with various manures 
Each year a report of these experiments is printed and circulated. 
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ami during the summer, ltUuru, and demonstrations are givut oil 
the plots In Norfolk there ire no definite fixed stations, but 
the use of land has been granted by farmers for experiments on 
the effect of minures on crops grown in the ordinary course of 
farming 1 ceding experiments have also been conducted 

A paper from Prof H W \ogel was read in hu absence, by 
the Secretary, dealing with the history of the development of 
orthiKhr< malic photography Photographs were shown lllustrat 
ing the advantages of the use of eosin silver as a sensitiser, the 
plates being more sensitive to the yellow rays than pines pre 
pared with ordinary eosin 

Mr C II Botnamley read a paper illustrated hy lantern 
slides an 1 specimens on the sensitising action of dyes on 
gilatino bromide plates The manner m which the dye acts 
was discussed, experimental evideme being given against 
Abney s view that an oxidation pr< duct, formed by the action of 
light on the dye, is the active agent in assisting the reduction of 
the silver bromide by the developer The probabilities appear 
more in favour ol 1 der s view that the dye or stnsitiser alisorl* 
the energy of the light waves and passes that energy on to the 
silver 1 romide with which it is associated the silver bromide 
being thereby decomposed, and the so cilled lctcnt linage Iteing 

In reply to questions by Lord Rayleigh, Dr Kuhn, and I>r 
Harden Mr mthamley said thit, so fir as he was aware, 
ihoto chemical action is always preceded by the alisorption of 
ight waves, and in the case of mlouiless suhstances it is the 
ultra violet rays that art ilisorbed and do the chemical work 
Alth iugh the quantitativ e composition of the latent image u not 
known, we have as a matter of fact, considerable knowledge 
as to its properties There is no difficulty in determining the 
absorbing action and the sensitising tffeel on two contiguous 
stnpi of the same plate, and therefore under strictly com]»rablc 
conditions No relation can lie traced lietwecll the fluorescence 
of a dye and its sensitising action 

The report of the Committee for investigating the artion of 
light upon dyed colouis was lead by the President With some 
few esc eptionx, all the avail ible red, orange and yellow colours, 
is applied to wool and silk have now been exposed (lablcs 
are appended giving the general result of the exposure ) As 
before, it is found that many natural dye stuffs are by no means 
so fast is is generally supposed, and are exceeded in this respect 
by artificial colouring matters 

Two papers on urgamc chemistry were contributed by Dr J 
J Sudliorough In the first paper, the author describes the pre 
partition of a monochloro stilhene from deoxy bentoin, differing 
from that described by Lunn, vs it is i solid, crystallising from 
alcohol in large colourless plates \n oily Compound, corre 
sponding to that of Limn, his been prepared, and is being 
further investigated Other stilhene derivatives are described 

In i note on the constitution of camphoric acid, the author 
draws attention to the fact that, as regards its etherification, 
camphoric acid shows a marked resemblance to some of the poly 
carboxylic acids investigated by \ictor Meyer and Sudliorough, 
and to hemi melhtic acid The formul i of Armstrong and of 
Bredt are regarded as lest agrteing with the behaviour of 
camphoric acid in this respect 

Mr H J H Penton gave on account of the preparation and 
properties of a new organic icid obtained by oxidising tartaric 
acid under certain conditions in presence of a ferrous salt It 
can be obtained by the oxidation of moist ferrous tartrate in the 
air, and it is found that this reaction is much ncctleraled by 
light The acid has been isolated, and proves to lie a dibasic 
acid having the 'formula QH.O, + aH,0 It gives a beautiful 
violet colour with feme salts in pretence of alkali The 
constitution of the acid is under investigation Heated with 
water it is resolved mto carbon dioxide and glycollic aldehyde, 
the latter substance polymerising to form a sweet tasting solid 
gum having the formula C,H„0, 

The Committee for investigating isomenc naphthalene derive 
tives report that the fourteen isomenc tn chlor derivatives have 
been obtamed 

Dr M Wlldermann read two papers on physical chemistry 
In the first, experimental evidence was quoted, showing the 
validity of Van f t Hoff’s constant, Dalton’s law, Ac , for very 
dilute solutions. In the second paper, on the velocity of 
reaction before perfect equilibrium takes place, an attempt was 
made to develop equations of equilibrium from experiments 
made by others on the rate of solidification of phosphorus and 
other substances 
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Messrs C > Cross and C Smith contributed a paper on the 
chemical history of the barley plant 1 he work had been earned 
out during the two yean 1894 and 1895 on the experimental 
plots at Woburn, and the general conclusions drawn were that 
the conditions ol sod nutntion had very little influence upon the 
composition of the plant, that the straw grown in wet seasons 
had a high feeding v alue and conversely a low paper making value, 
and that the compounds known as furfurmda were continuously 
assimilated to permanent tissue m a normal season, hut in a 
very dry season the permanent tissue is drawn upon by the 
growing plant for nutrient material which u, ordinarily drawn 
from the cell contents 


THE RETIREMENT OE PROFESSORS 
'TTIE report of the Committee appointed by the Treasury to 
1 consider the question of the desirability of a fixed age for 
the compulsory retirement of professors serving under the Crown 
has been recently published as a Parliamentary paper The Com 
mittee consisted of Lord Playfair, Lord Wtlby, and Sir M W 
Ridley, Ml’ Mr C L Davies was secretary The report, 
which is addressed 10 the Lords Commissioners of her Majesty’s 
Treasury, is in the following terms — 

Wc have taken the evidence of presidents and professors of 
the Queen s Colleges in relation to their retirement upon super 
annu vtion at fixed ages, as determined by the Order in Council 
of August 15 1890 We are of opinion that the f ommusion of 
1888, upon the report of which, to some extent, thit Order in 
Council was based, did not intend that the limitations of age 
applied to Civil servants generally should be deemed applicable 
to presidents and professors of colleges who are appointed and 
serve under different conditions from those which prevail in the 
Civil Service 

These presidents and professors are appointed at a maturer 
age, and have by the nature of their employment at seats of 
learning, less tendency than Civil servants to become inefficient at 
the age of sixty five Indeed, up to that age it is often found that 
their efficiency increases, by experience in teaching, os their age 
progresses though undoubtedly a time does arrive when advanc 
mg age weakens the receptivity of the professor to new dis 
covenes m science, and diminishes the inclination to alter hix 
instruction m < rder to adapt it to these changes When this 
occurs the stulcnls are the sufferers In the German Umver 
sines this well known degeneration of intellectual activity among 
the aged is partly compensated by the appointment of active young 
“ extraonlinaiy professors,’ who, though not on the ordinary 
staff of the collects, are allowed to giv t competing lectures within 
their walls In f dinburgh an extra mural competition is tncour 
aged, and in each Scotch University, when professors show 
diminished efficiency through age, it is the duty of the University 
court to superannuate the professor under a pension scheme, 
which is charged upon a fixed Parliamentary vote for all tht 
Scotch LDiversities The Queen s Colleges in Ireland are in a 
different position, for thty are only to a small extent dependent 
upon votes in Parliament, bung mainly supported out of the 
Consolidated h und They are, in consequence of this peculiarity, 
m more intimate connection with the executive Government, 
with which the presidents are m frequent communication as to 
the working of the college and the efficiency of the professors, 
who art appointed by the Crown and can be dismissed by the 
Crown The statutes which govern ihc Colleges also emanate 
from the Crown, and are not, like those of other colleges, the 
product of academic autonomy 

Under these circumstances, we are of opinion that there 
should be fixed rules as to superannuation of presidents and 
professors, and that they should be made by college statutes and 
not by an Order m Council 

We are of opinion that when a professor reaches sixty-five 
years of age the president of the college should be bound to 
report to the (lovemment the condition and efficiency of the 
teaching If these are and continue to be satisfactory, the pro 
fesror need not be superannuated till seventy, but at this age hu 
retirement should be absolute 

In regard to presidents, we are of opinion that the age of 
seventy should be the period of retirement, but, should the 
visitors of the college formally report that the college would 
suffer by the loss of the experience which the president has 
acquired, we thmk that the Treasury, and not the Irish Office, 
should have power to continue bun as president for a certain 



Septembfr 26, 1895] NATURE 


539 


number of year* not exceeding five, so that at ths age of seventy 
five the retirement of a professor should be absolute 
Wl are quite aware that there are cases where professors at 
seventy and presidents at seventy five are fully competent to du 
charge their duties, but the ads antages derived from su pexann ualion 
would be seriously diminished if to meet these rare cases there 
were uncertainty in regard to the application of a genenl rule 
We have observed with regret that tht alumni of the Quten s Col 
leges do not seek to go hack to them as jxofcssoiN, and it was 
explained to us that one reason for this is that it is useless fir 
them to prepare for a professoral career in these colleges while 
so mueh uncertainty prevails as t > when the chairs will become 
vacant 

We also took the evidence of Profs Lockyer and KUcker as 
to the conditions which prevail in the Ciovemment Schrol of 
Science at South Kensington and we found that the age of 
seventy for professors was c msidered a proper age for rttire 
ment under ordinary circumstances 

In our opinion as the professors are not tppeunted till mi I lie 
bfe the audition of seven years to their period if service in 
calculating the amount if tnur superannuation obviously ten Is 
to secure emint nt spec lalists as 1 andidales for office The power 
if voluntary retirement at the age of sixty has sis > mueh to 
c immend it in this sense 

We have the h inour to be 

Vour Lordships obedient servants 
PtAYFUR 
Wei bv 

August 5 189s M W him fy 

The report is followed by the minutes of evidence taken on 
June 17 18 and 19 during which nine witnesses were examined 


UNIVhhSITY A YD EDUCATIONAL 
INI h LLIGENCE 

Wf learn from Saen e that 1 rof Strahl of Marburg has been 
called to the choir of Anatomy in the University of (jicssen 1 rof 
Hans I enk, of I eiprig to that of (. cology in the University of 
Frlangui and that Dr Haecker of Freiburg 1 B , an l Ur v 
Dalla Torre >f the University of Innsbruck have been made 
assistant Professors of /oology 

Fkoi Chapman having resigne 1 the professorship of Otology 
and Mineralogy in the University of Toronto, that chair is now 
vacant 

A< coRDlNi to Scten e the conditii ns attached to the bequest 
made by the late Sir William Maeleay to the Sydney University 
to found a chair 1 f Bacten ilogy are such that the University has 
decided to decline the bequest The money will Ihcref ire revert t > 
the Luinean Society of New South Wales to maintain a bacten 1 
legist, who will carry on l«ctenol igical investigations and also 
take pupils 

The I xaminotions for the Royal Agricultural Society s Jum >r 
Scholarship* have been fixed to take place on November 12 and 
13 next, at the schools of candidates and at the Society s house 
13 Hanover Square Ten scholarships of £ia each are thrown 
open for competition by candidates between the ages of fourteen 
and eighteen, and the subjects of exa min a t ion comprise (1) 
The Principles of Agriculture, especially with reference to the 
rotation of crops, the nutrition of plants and animals, and the 
mechanical cultivation of the soil (a) Chemistry as applied to 
Agriculture, (3) F lementary Mechanics as applied to Agriculture 
(4) Land Surveying The latest date for receiving entries is 
October 15 

The following courses of Gresham Science lectures are 
announced — 1 Physic, ’ by Dr Symes Thompson, on October 
8 to 11, “ Astronomy,” by Rev E Ledger, on October 23 to 
»S, " Geometry, ’ by Mr W H Wagstaff, on November 19 to 
aa The lectures will all be delivered at six o’clock in the theatre 
of Gresham College, E C 

The London Society for the Extension of .University 
Teaching announces that, in co operation with theRoyal Geo 
graphical Society, arrangements have been made for the delivery 
at Gresham College of a course of twenty five lectures by Mr 
H J Mackinder, on “The Principles of Geography” The 
coaree is specially arranged for pupil teachers, snd the Sessional 
Certificate, granted m connection therewith, will carry marks at 
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the Oueens Sth Urdu) loam matin The lecture, wdl be 
given on Monday evening, at six o cl ick beginning (Jctober 7 
\l the City of I rmdon O liege, Moorheldv a course of 
twenty five lecturev on The History of Chi meal Discovery ’ 
will be dellvwe 1 under the auspices of the Londtn So lety for 
the 1 xtensim of Univenity Teaching by Prof VS Ramsay, 
IRS Th course will Ik. 1 egunon Tuesday evening October 
8 at eight > clock inti Ur intinued weekly 

On lues lay evening O toler I, Sir Henry 1 R scce will 
nnsiue at a meet 1 g at the Royal \ let >na Hall Waterl o Bridge 
K al when the ] rcsenuti n f eertificites to stu lents of the 
M rley Memort tl (_ liege will take place The lecture arrange 
ments at the hoy il \iet na Hall for the month of October are 
as follow —(in the 8th Mr W P 81 >xam will lecture on 
Crmlustt a n the i s th Dr W D Hdtiburton will 
lecture on the Human Brain anil on the 22nd Mr P J 
Hartog will lecture I at isier 


SCIFNTIUC SERIALS 

Am 11 vi / 11 nl 1 8 / h e September —Distribution ami 
secular vanatun f terrestrial magnetism by I A Bauer 
Starting fr m the suj | siti n that the earth is mignctise 1 sym 
metrically t Us axi f r tail n the anthi r sh iws that the chief 
cause of list rtt 1 f this \ ri nary field can be re| resented as 
luc ti a see n lory p hnsati n appn ximately upattrial in 
lircetyin Ol these tvv systems the polar systems would hive 
to be five r sin time sir nger than the equate nal Since tn 
K ing roun I the eirth al ng 1 geographical parallel f latitude, 
the dedeoti 1 s lue t the secondary system aim 1st lialance each 
other the inference 1 ight be drawn that the sec imlary field is m 
srmc way eonneett 1 with the earth’s rttati n —Relations if the 
liumil nst an 1 fall of the wind in the United States by Frank 
Waldt F r Innuary the rise rf wind tc wards the mid lay 
maximum is f U we 1 Vy a mire rapid fall over nevrty th* whole 
if the Unite! States I ir July the same law holds except in 
the Western .States when them iminc nse is more mpi I As re 
earls the time dinng which the wind nscs this is al ut seven 
h urs in the Mississij 11 valley On the Atlantic coast there is a 
decrease fr m ten hi urs in the n >rlh to five hours n the coast 
of II n la —The rale f in rease vanes from o 4 11 06 mile* 
per h tur Native sulj hur in Michigan by W H Sherrer 
During the past yeir tnleristing deposits of sulphur have been 
discivtretl in the l jper Heidelberg limestone, if Monne 
County Mtchtgll Tne sulphur led hex from sixteen to 
eighteen feet I el w the surface between a ronqxict dolomilic 
limestone an l a calcarc 1 s sand rock The sulphur generally 
tccurs in bright luslr is masses towards tht centre f the cavity 
mtermatte l freq lently with the ab \e minerals Fragments as 
large as a list are rea lily rem ived S ime of the smaller cavities 
contain milling bit sulphur and one was found filled with 
selenite ciystals Vb ut an acre of this bed had been removed 
when the locality wis visile I and from this the sujicnntendent 
estimate 1 that one hun Ired barrels if pure sulphur bad been 
obtained 

tVn hmaun 1 Amt i/m dtr Pkyttk uud Ckemu No 8 — 
Simple objective presentation of the Hertzian reflection expert 
ments by Victor lkernacki The author places one of Lodge s 
coherers in thi focal line of tht second*ry mirror Under 
these conditions mirrors with a length as small as 45 cm and 
an aperture of 30 cm with a focal length of 3 cm , exhibit the 
reflection phenomena well The coherer employed is a hon 
zontal glass tube filled with copper fibngs whose resistance is 
reduced as soon as electric oscillations impinge upon it The 
polarisation experiment is easily performed with a tiled wall, 
which behave* as a transparent solid to the electric rays A 
striking experiment analogous to the introduction of a doubly 
refracting crystal between two crossed nicolls is the introduction 
of a thick slab of good tee between the two crossed mirrors, with 
its axis of 45,* to Doth the focal bnes The galvanometer con 
nected with the coherer which before was motionless n >w gives 
a distinct reflection thus showing the doubly refracting nature of 
ice —A convenient method fat showing the electric refractive 
powers of Moulds, by P Drode Fee this purpose strong 
oscillations ait necessary There may be produced by a modi 
ficatkm of Bfoodlot’s arrangement, using an exciter without a 
condenser, whore total Irngth k slightly smaller than half the 
wave length required The wave lengths tn water and other 



NATURE 


[Septembfr 26, 1895 


540 


liquids art lbtvincd I j conducting tht parallel thres through a 
1( ng tro igh filled with the liquid A bridge 11 put across them 
where they enter the water Another bridge 1* placed on the 
wires in air n the ither side of a /ehnder tube dwindled with 
a gold leaf elixir >st pe Thu u shifted until the gold leaves 
c illapse Tht distance between the two bridges » then say 
36 cm The bridge r n the water s edge is then gradually shifted 
all ng the immersed wires and the jxnnts at which the gold 
leaves diverge and c illapse are mteil The distance between 
two successive n ides is 4 cm, so that the refractive index of 
water for electric waves is 9 and the specific inductive capacity 
81 Alcnhil glycinne and other not very highly conducting 
liquids mi) lit similarly investigated —Inconstancy of spark 
potential by ( Jaumann The author shows that the potential 
which leads t a spark discharge depends upon several elements 
besides the thnkness and nature < f the dielectric the chief one 
bung the presence of variations of electric forct, which hasten 
the discharge and lower the necessary difference of potential 
When these variations are av eded differences of potential 
am unting t several times the rdinary nes may become 
mtcssary f r discharge The spark gvn is alsi affected by 
previous sparks and by a delay in discharging 


SOCIETIES AND ACADEMIES 

I ARIS 

Academy of Sciences, September 16 —M A Cornu in 
the chair —A memoir liy M ( V Maquaire, on | rotefction 
against naval c illisions was referred to a Committee —T he 
perpetual Secretary, in presenting vol vi of O uvres de 
Chnslmn Huygens, reminded the Academy of the loss of M 
Bierens de Hahn The Haarlem Society will continue the 
publication of this work an ably edited by M Hahn —On the 

iSquilatires included in the equations O * 3,*“ /,T, = H 

O - 3* ,n VjT, — H„ + All, by M IaulSerret —Researches 
on Algerian phosphates The case of a phosphntic rock from 
Bnigie having the e imposition f a superphosphate by MM H 
and A Malliul The results of a number of analyses of rocks 
from van jus wurces are tabulated. The Bougie rock is de 
senbed in dettil as it present* levcrel iieculianties With 
regard to thi method of analysis the conclusions are draw n 
(1) The | rtscnct tf organic matter may produce a loss 
when the pli sphonc acid is estimated by direct precipitation vs 
mvgncsium ammonium phosphate m citnc liquor and 
this error is nrt always diminished by a preliminary 
evaporation with mtnc vcid on the sand bath (a) The 
same error does not occur if the phosphoric vcid be first 
1 rcupitated vs ammonium pbosphnmolybdvte (3) The 
agreement between the two methods is cxvct when the 
organic matter is first destroyed by calcination at v red beat — 
The ne firmation of nerve cells in the brain of the monkey 
fc lit wing the complete ablation of the occipital lobes, by M 
Alex N Vi Iron of Bucharest A detaile 1 ai count is given of 
the gradual recovery of the )>ower of perceiving external objects 
by a monkey after complete iblvtion of the occipital lobes An 
examination revealed the fact that the space formerly filled by 
the occipital lolies had been filled up by new tissue which was 
fvund 11 r< nnst throughout of pyramidal nerve celli and nerve 
tissues, the cells being Test numerous than in the ordinary occipital 
lobes of the adult fbe new tissue was not due to hypertrophy 
of the vntenor lobes. On repeating the ablation the mpnkey 
again lost the power of perceiving external objects, and u still 
under olaervation —M Ch \ /enger records m a note the 
occurrence of atmospheric disturbance* at certain points in 
Central Europe on September 10 and it, as predicted by him 

New Sou 1 h Waies 

Linnean Society, July 31 —Mr Henry Devne President, 
m the chair —Catalogue of the described Coieoptera of Australia 
Supplement part 1 —Cumhlubt and Carabtdr by George 
Masters It is proposed to give as far as possible a complete 
list of all the Australian Coieoptera described since the year 
1886 alio to fill m the omissions previous to that date The 
present part contains reference* to 4*9 species, besides many 
corrections, and additional localities —Australian Termtiut*, 
part 1, by W W Froggatt The author gives on account of 
the distribution of Ttrmttts u general and of the damage done 
by them, and pastes on to a conxxWration of the habits and 
range of Aus tr a li a n forms, concluding with a general account of 
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the structure of the termitana of both the common mound build 
ing species, and of those of Euitrmtt which form arboreal nests 
as well as on the ground (a) Report on a fungus (Militia 
amphitruka 1 nu>) on Dyioxyton The fungus u found on the 
leaves of Dytoxylw ru/am, Benth on the Richmond River, 
NSW, vnd has not previously been recorded for this colony 
(A) Notes on Uremy t amygdaU C >oke—a synonym of ruuinta 
prtun Pers Prune rust Thu lcvf rust u of great economic 
rtanre since it attacks such valuable fruit trees as peach 
nectarine plum and apneot cherry and almond, causing 
them prematurely to shed their leaves and as a consequence, 
either to bear no fruit, or only small quantities of an inferior 
kind Though sometimes called l'eaxh \ ellows it must not 
be confounded with the dreaded disease, due to bacteria, known 
by that name in the Uniltd States Specimens of affected peach 
leaves forwarded by Mr Tryon from (Queensland yielded both 
uredosports and two celled teleutosporcs In Victoria m the 
summer season even is Ute as July only the ureduspores are at 
all common (<•) ( roundsel rust Putunta tit ktths, McAlp , 
with trimorphic tcleutospores The ncnlial stage is common on 
groundsel tut this is the first record for teleutospores in 
Australia. I he rust is identical with that on Frttkittes, de 
senbed last year The specimens were procured at Hobart, 
Tasmania —By I) McAlpine Government Pathologist, Mel 
bourne (Cimmumcated by J II Maiden) On a new species 
of Lltocarpui from Northern New South Wales by J H 
Maiden and R T Baker A large tree (height 80-100 feet, 
and a trunk diameter of 2-3 feet as seen) found on the Brunswick 
River 1 he affmties of this mxcics lie between E seruopttahu, 
F v M and F 1 umtnatvs p v M it differs from these two 
species in the number of stamens lobed petals, bracts, and 
fruits It is named in honour of Mr William Baeuerlen, 
Botanical C Hector to the Technological Museum, Sydney— 
On v new e me fn m the S domon Islands, by John Brazier 

BxisiiANr 

Royal Geographical Society of Australasia—Annual 
meeting July 22 —Mr J I Thomson, President, in 
the chair —The Secretary Mr J Fenwick read the yearly 
rept rt of the Council, which stated that during the year sixteen 
ordinary members bad been added to the roll of the Society 
The library had received some valuable donations and exchanges, 
vnd the finances of the Society were in a satisfactory condition 
The 1 resident read an address on the subject of the physical 
geography if Australia after which the election of officers took 
place 
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RITTERS “ ASIA ' RUSSIAN ADDENDA 
Eattem Stkena, including Lake Baikal and Uu Mann 
/atm on tU North Western Short Voi II By P P 
Semen off; I D Cherskiy, and G G von Pet* Pp 630 
(Russian St Petersburg, 1895) 

HIS new volume, edited by P P Semeno$ from the 
MSS of I D Cherskiy, and containing 630 pages 
of text, m lieu of the three paragraphs of Ritter’s work, is 
even more interesting than the preceding volume, which 
was noticed m these columns a short time ago (Nature, 
vol 1 p 471) It covers Lake Baikal and the mountains 
along its north western shore, and embodies explorations 
either entirely new or quite unknown even m Russia 
itself Moreover, all that has been said concerning the 
preceding volume, as regards the masterly treatment of 
the subject and a strict adherence to Ritter’s excellent 
methods—a combination of a minute description of details 
with broad generalisations drawn out of them—fully 
applies to this new instalment of the great work under 
taken by the Russian Geographical Society A third 
volume, containing Transbaikalia and the Gobi, will soon 
follow—the invaluable collaboration of M Obrucheff 
having been secured for this purpose by the editor 

When we cast a glance upon a good orographical map of 
Asia (eg Petermanns in StielePs ‘ Hand Atlas, or 
even in the miniature ‘ Taschen Atlas” of the same pub 
lishersX we see that the two great plateaus of West and 
East Asia are fnnged along their north western borders 
with a chain of great lakes the Caspian Sea, Lake 
Balkhash, Alakul and Zaisan, Ulungur, Baikal, and 
Oron while a succession of large post Tertiary lakes, 
now desiccated, which formerly fil&d the valleys of the 
Tian shan, the Altais, the Sayans, and the Muya ndges, 
complete this chain of depressions along the outer border 
of the plateaus Lake Baikal is one of the lakes of this 
chain—a small remainder only of the great mass of water 
which formerly filled up the valley of the Irlcut, and the 
lower parts of the eastern tributaries of the present lake, 
and discharged its waters, as we now leam from the 
volume under review, through the narrow gorge pierced 
by the Iikut through the Tunka Alps, by means of which 
it now joins the Angara at Irkutsk At that time, * e 
during the post Tertiary period, its level stood, as shown 
by the lake deposits and terraces explored by Cherskiy, 
at least 938 feet above the present level of Lake Baikal, 
which now lies 1361 feet above the sea level» 

However, even in its present limits, Lake Baikal 
occupies the sixth place among the largest lakes of the 
globe (after Lake Tangamka), and the first place among 
the Alpine lakes Sufficient to say that it covers 15,300 
square miles, and that the two extremities of the crescent 
which it makes on a map are 380 miles distan»from each 
other As for its depth it stands fo remost Already 
Kononeffs soundings, in 1859, indicated a deptfi of 5631 
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feet, and when the Polish exiles, Dr Dybowski and 
Godlewslu, made, in 1867 and 1871-76, a senes of very 
accurate soundings, they revealed the existence of several 
valleys m its bottom, attaining depths of 3197,4460, and 
4503 feet, the greatest depths being located in the 
proximity of the north western shore, so that a depth of 
1933 feet (374 feet below the level of the ocean) was found 
within a thousand metres from the coast 
Both in its position at the foot of; and the manner it 
penetrates at its southern extremity into, the plateau, 
Lake Baikal offers a striking analogy with the Caspian 
Sea. The same analogy appears in its relations to the 
surrounding mountains It is divided about its middle 
by a submerged ndge, which appears on the surface in 
the Olkhon Island, and in the promontory of Svyatoi 
Nps , and of the two basins thus formed, and named 
respectively the “Great Sea” and the “Small6ea," the 
southern, that is the one which lies nearest to the plateau, 
is the deepest In older works, and in some recent ones 
as well, Lake Baikal used to be described as a long* 
tudinal valley between two parallel chains of mountains j 
but it is evident, from what has just been said, 
how false this view is The next step would be 
to consider it as originated from two lakes which 
once occupied two longitudinal valleys, and joined 
together after the dividing ndge had been partially de¬ 
stined by geological agencies , and this hypothesis, too, 
has been advocated Things appear, however/to he 
much more complicated than that When I was work¬ 
ing out a general scheme of the orography of Siberia, I 
was compelled to recognise that even the two valleys 
hypothesis could not interpret the real features of the 
region, and although at that tune (1873) we knew next 
to nothing about the geological structure of the Baikal 
mountains, I was induced, by considerations about the 
structure of the plateaus, their border ndges, and the 
Alpine chains parallel to the latter, to draw two chains 
across the northern part of the lake l rom the volume 
under review, we now learn the real state of affairs In 
all his explorations in Sibena, Cherskiy used to pay a 
great deal of attention to the orographical features as 
they now appear to the explorer, and tned to discnminate 
in how far they were a result of structural features—fold¬ 
ings of the rocks and so on—and in how far they were 
denved from subsequent erosion which has been going 
on in these parts of bibena since the Silurian and 
Cambrian periods, when the mountain ndges and 
plateaus received their first shape A regards the 
Baikal mountains, it now appears that there is, on the 
north western shore, a real ndge running parallel to the 
shore, and separated by a valley from the mountains 
lying further west, but that both this ndge and the deep 
hollow of the Baikal are due, not to structural, but to 
erosion processed The ndye consists of slates and 
gneisses crossing it in a diagonal direction, and these 
strata cross filso the northern part of the lake in the 
same dlmetsea—the direction I had indicated on the 
orographical map on merely theoretical grounds—so as 
to reappear m the same snocesaiotTon the eastern shore 
The foldings 6f,the Baikal Mountains date from the 
Silurian, Cambrian, or perhaps even the Laurentum 
penod (Devonian red sandstones lie undisturbed at the 
outer footings of the Baikal Mountains), but subsequent 
A A 



542 


NATURE 


[October 3, 1895 


erosion and denud ition hive modihed the primary 
features on a gigantic scale and a \ alley so deep as the 
northern part of Lake Baikal is has been dug out across 
the fotmer duection of the chains The lake is thus an 
immense erosion vtllcy which only partially has been 
dctcimined by the structuial valleys at the foot of the 
plateau but has received its final shape through erosion, 
which made several parallel lakes eoalcscc as the moun 
tains once separating them were pierced through and 
oblitcr ited 

This instance will already give an idea of the interest 
which attaches to the volume now published and the 
wealth of dita which will be found in it We sincerely 
desire m the interests of geography that at least these 
new volumes of the senes should be rendered accessible 
to West European gcogr iphcrs 

The described region s very thinly populated and 
contains but few exploied remains of the past As to its 
flora, it has liecn properly i xplored only on the Olkhon 
Islind 1 he little however which is known in these two 
directions is well summed up ind will give a sound basis 
fn ultenor exploration We hope to find m the forth 
coming volume a summary of all that is kn nvn about 
the fiuna of the lake P K 


APP/ /CATIONS OP BFSSEI FUNCTION* 

A Trea/ts t n Paul I un ti ms md their Apphc itions it 
Physu f By Andiew Gray MA and f. B Mathews 
M A (I ondon Macmillan ind Co 1895 ) 

HIS book like the kindred work of Prof Byeily on 
F ouru r\ St nes and Sphei ical Harmonics marks 
the modem system of mathematical treatment md may 
be contristod with Dr 'lodhunter’s Functions of la 
place I am£ ind Bessel of twenty years ago At thtt 
time it wis considered desiriblc to develop thepuiely 
mathemitical indy sis quite apait fiom the physical 
c insideritions to which it owed its life and intciest 
keeping the pure ind the mixed mithematics in separate 
watertight eoinpirtmenls so to speak with an im 
pcnttrable bulkhead between 
But is the Bessel function like every other function 
first piescnted itself in connection with physical in 
vestigations the authors hive done well to begin on 
p 1 with 1 brief account of three independent probltms 
which lead to its introduction into analysis before enter 
ing upon the discussion of the properties of the Bessel 
functions 

These three problems ue the small oscillations of a 
v pi tical chain die conduction of heat in a solid cylinder 
ind the complete solution of Kepler’s problem by ex 
piessing radius vector true and excentnt inomaly in 
terms of the mean anomaly 

It is veiy extraordinary that Kepler's problem should 
isagencial rule be still left unfinished in the ordinary 
treatises, considering that the Bessel function is implicidy 
defined fn the equation but we need go back only 
twenty five years, and we find Boole s Differential 
F quations ’ ignoring the Bessel Function and the solution 
of the general Riccation equation which it provides In 
those days it was customary to speak of any solution, not 
immediately expressible by algebraical or trigonometrical 
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functions as not intcgrable in finite terms an elliptic 
integral was skirted round with the remark that it 
was teducible to a matter of mere quadrature,' and 
tv en the homely hyberbolic functions were tabooed 
String is the fivounte material of the mathematician 
foi illustiating citenary propel ties but it is a relief to 
find that the authors have provided a chain for the discus 
sion of the oscillations when suspended in a vertical line 
1 he banal word string turns up accidentally two or three 
lines lower down (line 10 p 1) but if a piece of string is 
used by the side of a length of fine chain such as is now 
purchasable the unsuitability of the string by reason of 
its lack of flcxibihy and its kinkiness for the representation 
of catenaries and their osc illations is at once manifest 
The smtll plane osnll itions of the chain about its 
mean vertical position are of exactly the same character as 
the slight deviations from the str light line due to 
spinning the chain from its highest point of suspension 
and this procedure has the advantage of showing a per 
manent figuu similar to that given for J (Jx) on p 395 
of Lambs Hydrodynamics with 1 little practice the 
knack of producing one two three or more nodes at will 
is easily attained Thus with a pieee of chain 4 feet 
long the number of revolutions per second should be 
o 54 1 ->4 1 95 3 65 &c 

The Bessel function was fiist introduced by the in 
ventoi fir the complete solution of Keplers problem, 
nimely to express the variable quantities in und sturbed 
planet iry m ition in terms of the time or mean anomaly 
p-nt + t w 

The mthors avoid the awkward integration by parts 
employed by lodhuntcr in determining the excentnc 
anomaly + by means of a differentiation Another pro 
cedurc will give afr wheie 1 denotes the mean distance 
and r the radius vector more directly, from the relation 
* ji + e sin f 

Foi different! ition with lespect to p gives 

d * - 1 = 1 + r ±£- # - a = 1 + Slk-tosiM 

4* * - t »♦ 1 - t‘ r 

suppose when expressed in a Fourier seue>, and then 

U r rn c s r/*ln m *j’c os - es in f)dp rn ij Arc), 

according to Bessel s definition 
An integrition now gives 

+ =P + nn rp 

md 

s,n*-^» = 3aLg£)..n,*,&c 

Chapters 11 ix are devoted to the purely analytical 
development of the Bessel function considered as the 
solution of a differential equation, as an algebraical or 
trigonometrical senes, or as a definite integral, these 
are the earlier chapters for which the authors apologue 
in the preface as appeanng to contain a needless amount 
of tedious analysis In Prof Byerlys treatise the re 
quuite analysis is introduced in small doses, and only as 
required , but the ordinary mathematician loves to strew 
the path at the outside with difficulties best kept out of 
sight, thus, as Heavuide remarks, the too ngorous 
mathematician tends to become obstructive It is of 
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coarse reassuring to know that the functions employed 
in the physical applications, rest on a sound analytical 
basis, and that the convergency of the senes has been 
carefully examined But there is no compulsion to follow 
these demonstrations tedious to all but pure mathemi 
ticians, so we can pass on direct to Chapter x, where the 
physical interest is resumed, under the head of ‘ Vibra 
turns of Membranes, for instance the notes produced on 
a circular drum head Lord Kelvin s oscillations of a 
columnar vortex, Lord Rayleighs waves m a circulir 
tank, and Sir George Stokes s investigation of the drag 
of the air in pendulum vibrations make up an interest 
ing Chapter xi on Hydrodynamics 

Chapter xn deals with the steady flow of electricity or 
of heat, and Chapter xm with the fascinating and now.1 
phenomenon of Herts s electromagnetic waves when 
propagated along wires, m which problem the Bessel 
function assumes an essential importance 

The Diffraction of Light considered in Chapter \n 
contains important applications of the Bessel functions 
the hydrodynamical analogue would be the lm estimation 
of the effect of 1 brcakwatei in smoothing the waves 
which bend round behind into its shelter foi instance, 
the effect of the Goodwin Sands on the safe anchorage in 
the Downs 

Newton rejected the Undulatory Theory of Light 
partly because he could not understand the existent < of 
shadows on this hypothesis i curious effect of Newton s 
early ideas as a countiy boy had he been brought up 
on the sea toast this apparent difficulty could not hive 
troubled him 

It would be a needless complication to considei iny 
but straight wives in the case of the brcakwatei and 
similarly in the Diffraction problem the authors might 
have made a simplification by parallelising the incident 
light by passing it through i lens or at least this special 
case which is the one of piactical importance in the 
subsequent discussion of the resolving power of a tele 
scope, might receive separ itc treatment as the analysis 
now becomes almost self evident 1 his chapter concludes 
with a discussion of Fresnels integrals required in the 
diffraction through a n arrow slit the integrals are ex 
pressed by a series of Bessel I unctions of fractional 
order half an odd integer and are represented graph i 
tally by Cornu s spirals 

The problem of the stability of a vertical mast or tree, 
considered under the head of Miscellaneous Application 
in the last chapter, may well be amplified by examining 
the effect of centnfugal whirling on the stability as in the 
case of the chain on p i for the number of revolutions 
required to start instability is exactly equal to the number 
of vibrations which the mast or tree will make when 
swaying from side to side A differential equation of the 
fourth order, with a variable coefficient, now makes its 
appearance, the solution of which will express the oscilla 
turns of the bullrushes in a stream, or the waving of com 
stalks in a field. The curious appearance of permanence 
in the wares on a cornfield gives an illustration, analogous 
to Prof Osborne Reynolds’s disconnected penaulum, of a 
case of sero group velocity, and by some intuitive deduc 
turns from the appearance of these waves the farmer can 
judge the time suitable for harvest 

The author* have been fortunate in securing an original 
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collection of numerical tables including those of Dr 
Mcitse! who did not live quite long enough to see his 
valuable calculations published in this book 
A collection of examples adds greatly to the intei cst 
of the treatise and will probably form the nucleus of a 
still laigei list in the futuic 

Vltogether the authois au to be congratulated in bring 
ing their task to such a successful condusioh and they 
deserve the gratitude of the mathematical and physit il 
student for the 1 lucid ind interesting mode of pi e 
sentment \ ( Gri rNHll 1 


OCA HOOK SHEI1 

Pr t pi tun et Nyiu lar J Perez, Professeur 1 la 
Faculty des Sciences dc Bordeaux (Bordeaux 
Impnmene C ( ounouilhou, i8» ) 
hxii-RiMivrvi woik in recent years has lepeatcdly 
shown that in plants as well as in animals the physio 
logical t A of the nucleus in the cell is one of gicit 
importance It has been demonstrated that non nucleated 
fragments of piotoplasm whether of a Sptroi&r 1 01 an 
Infusorian are imapahlc of growth and lcproduct on 
while on the other hand fragments containing a portion 
of nuclear m aterial are c ipable of complete recresrence 
Impressed by these fatts the writer of the essay bcfoie 
us has been led to doubt whether protoplasm can be 
properly regarded as the physical basis of life since it 
cannot retain its life when removed from the influence of 
the nucleus Consistently with this position the writer 
throws doubt upon the existence of non nurli ate org in 
isms in generil The presence of nuclei has been 
demonstr Ucd in m iny foims once believed to be destitute 
of them Mushrooms marine Rhizopods and plus 

model There remains only Haeckel s group of Moncra 
in which the presence of 1 nucleus may still be disputed 
M I drez considers in turn each off Haeckel s subdivisions 
of this most artificial group In the Iobomoncra (e& 
Ptotimabi) he believes that the nucleus has been ovet 
looked Inthc Khizomonerathe nucleus has been obseived 
in various species of V vnpyrella and it probably exists 
also in Pr tvnyxi since this form produces zoospores 
the zoospores of those Myxomycetes which most resemble 
Protomyxa have been shown by Zopf to be nucleited 
Inthc 1 arhymonei a (Schizomycetes) the greater part of 
the body seems to consist of nucleoplasm while the 
zooglcei may perhaps be compared with the undivided 
protoplasm of a plasmodium 

M Fdrtz concludes that non nucleated organisms or 
cytodes are creations of the imagination that protopl ism, 
by which our author means cytoplasm, is not the primitive 
living matter, but a product of nucleoplasm and that 
nucleoplasm, and not protoplasm, is the most primitive 
living substance known to us 

Analytical Key to the Natural Orders of Flowtrmg 
Plants By Franz Thonner Small 8vo pp 151 
(London Swan Sonnenschein and Co, 1895 ) 

The author’s apology for his little book is that few 
‘Exotic Floras contain artificial keys to the natural 
orders, even such as contain keys to the genera and 
species But we imagine few persons would attempt 
working with a flora, exotic or native, without some pro 
limuiary knowledge of botany, and especially of the 
natural orders Indeed a considerable acquaintance w ith 
the subject would be necessary to enable a person to use 
the present key to advantage For example the author 
begins with “ ovules nakedj 6 and ’'ovules enclosed m an 
ovary,” &c. Now, to be able to decide this point means 
a great deal, for a person who could do it would most 
likely know iris gymnosperm without looking at the ovule 
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even better without, perhaps The next alternative is 
between isolated vascular bundles, and vascular bundles 
in t cylinder, connected with other characters, entailing 
previous teaching and study, which should largely con 
sist of acquiring a knowledge of natural orders N ever 
theless this book may prove useful, especially to the 
collector desirous of determining the natural orders of 
his plants m the field or at home So far as we have 
tested it, it is carefully compiled and edited, and we con 
conscientiously recommend it to those who know the 
characters of many natural orders in advance 

W H H 


LETTERS TO THE EDITOR 

[The Editor dots net held himself responsible for opinions ex 
pressed by his corrtsptndtnts Neither can ht undertake 
to rot urn, or to com sp ond with tkt renters of, rejected 
manuscripts inttndod fir this or any ttktr part of NatCXK 
No notice is talon of anonymous communications ] 

Attempt to Liquefy Helium 
I h WR received a letter from Prof Olszewski, of Krakau, in 
which he informs me that having exposed a sample of helium 
which I sent him to the same treatment as was successful in 
liquefying hydrogen—namely, compressing with a pressure of 
140 atmospheres, cooling to the temperature of air boiling at 
low pressure, and then expanding suddenly—he has been unable 
to detect any sign of liquefaction 
The density of helium being, roughly speaking, twice that of 
hydrogen, it is very striking that lU liquefying point should lie 
below that of hydrogen It may be remembered that argon, 
which has a higher density than oxygen, liquefies at a lower 
temperature than oxygen and it was pointed out by Prof 
Olszewski that this behaviour was not lmprobablyconncctcd with 
its apparently simple molecular constitution The similar fact 
now recorded for helium may therefore lie regarded as evidence 
of its simple molecular constitution I use the word “ its in 
stead of thtir ’ although further research may corroborate 
Prof Runge s contention that what is termed helium may in 
reality be a mixture of two, if not more than two elements If 
this contention is true, both, or all, must have extraordinarily 
low boiling points WllIIAM Kawsay 

September 23 


Helium and the Spectrum of Nova Aung* 

In the paper on the constituents of the gas m cleveite that we 
read before the British Association, we said that in the first 
spectrum of Nova Aung* the principal lines 5016 and 4922 of the 
lighter constituent were far more intense than those of the other 
constituent But we were puzzled at the line 6678 not having 
been observed, as it is also a strong line m the spectrum of the 
lighter constituent On inquiry, Dr and Mrs Huggins were 
kind enough to give us better information Dr Huggins writes 
“ I think there is no doubt that we did see the red line at 
6678 in Nova Aungse Wv were unable to measure in that part 
of the spectrum, but on three nights we saw a bright line a little 
below C Thu was a pure estimation under difficult circum 
stances In the map we put the line, as a mere guess, at a little 
over 6740 On the first night we put the hne m a rough 
diagram made at the time, alittk. nearer C, almost exactly at 
6678 On a subsequent night, we made the estimation a little 
below 6700, but the Ime was not then so bright ’ 

I ondon, September 27 C Rtwi a AND F Paschpn 


Latent Vitality in Seed* 

Them h no doubt, as M Castnur de Candolle has re 
cently shown in hu paper on latent life in seeds, that all the 


functions of seeds can remain completely quiescent for a long 
period, probably in some cases this period may be indefinitely 
jong In 1878 I published a paper 1 on the resistance of seeds, 

1 lulo Gt*te* • Rs munis di stand semi all adorn prahu«sta di sasutl 
chu«a oauns Uqoidi Ganettn Ckimtcatiabana, lx , 1S79 p 199, ud 
6m n. XtUoUm+or itat nA,-i% n p ,99. ^ 
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especially of Mtdstage satsva, or lucerne, to the action of 
gaseous and liquid chemical reagents. An abstract of my expert 
menu was published m Nature, vol xxv , 1882, p 328 
Recently I have examined portions of die seeds used in the 
experiments of 1877 and 1878, to see if after the lapse of so 
many years, during which the seeds have remained constantly 
surrounded by special gases or immersed in different solutions, 
they had retained their vitality The retulu have been remark 
able, for in some cases a large proportion of the seeds have 
maintained their vitality after a lapse of 15, 16, and nearly 17 
years of special external chemical conditions I summarise 
the results of some of my experiments 


(a) Experiments in Gates 

In all these experiments the gases were dry, for in these con¬ 
ditions moisture is rapidly fatal to the seeds The seeds were 
introduced into small bulbed tubes, into which the dry gas was 
made to pass for some tune, after which the tubes were rapidly 
sealed at a spint lamp flame The tubes were then kept in the 
dark 

In the following summary I give the dates of the scaling and 
opening of the tubes — 

Hydrogen - Lucerne seeds, from September 15, 1877, to 
August 5, 1894, a period of 16 years, 10 months, and 20 days 
Out of 51 seeds sown, none germinated Seeds of wheat, vetch, 
Cynara cardnm ulus and coriander, kept In hydrogen, gave the 
same negative results There is some suspicion that the hydrogen 
bad not been originally well dried 

Oxygen —Lucerne, from May 19, 1878, to August 4, 1894, 
16 years, 2 months, and 15 days Out of 293 seeds sown, 2 
germ mated, or o 68 per cent The seeds were not thoroughly 

Nitrogen —I uceme, from April 12, 1878, to August 21, 
1894, 16 years, 3 months, and 22 days Out of 320 seeds, 181 
germinated, or 56 56 per cent 

Chlorine and Hydrochloric Acid Gas —I uceme, from April 
28, 1878, to August 3, 1894, 16 years, 3 months, and £ days. 
Out of 342 seeds, 23 germinated, or 6 72 per cent Originally 
these seeds had been put into pure chlorine, but the gas had 
acted on the seeds, carbonising a portion of them, so that at 
the end of the experiment the seeds were in an atmosphere 
composed chiefly of hydrochloric acid gas, mixed with carbon 
dioxide 

a second experiment with lucerne seed, kept in chlonnc, 
then hydrochloric acid, during the same penod, out of 167 
1, IO germinated, or 5 98 per cent In this experiment the 
tube was carefully opened m vacuo, to protect the seeds from 
the moisture condensed by the hydrochloric acid gas at the 
moment when it is brought mto contact with common air 

Sulphuretted Hydrogen —From October 14, 1877, to August 
5, 1894, 16 years, 9 months, and 22 days After the opening 
of the tube, filled with the stro gly smelling gas, the seeds were 
left m contact with the air for 24 hours, before sowing them in 
the moist sand of the germmator Out of 101 lucerne seeds, one 
germinated, or o 99 per cent Out of 50 seeds of wheat, none 
germinated 

Arstniuretted Hydrogen — from Apnl 4, 1878, to August 4, 
1894, 16 yean and4 months. On opening the tube the garlic 
smell of AsH, was strongly evident Out of 255 lucerne seeds 
sown, 181 germinated, or 70 98 per cent In a second expert 
ment with seeds kept in araemuretted hydrogen, out of 247 
lucerne seeds 170 gemunated, or 68 82 per cent 

Carbon Monoxide —From Apnl 3. 1878, to August 4, 1894, 
or 16 years and 4 months Out of 266 lucerne seeds, 224 
germinated, or 84 2 per cent 

Carbon Dioxide —From September 8, 1877,10 August 5, 
1894, or 16 years, 11 months, and 27 days The same tube 
contained seeds of lucerne, wheat, vetch, Cynara, and coriander 
None germinated Perhaps the large number of seeds contained 
eUtively small tube rendered the carbon dioxide damp, and 

...trie Oxide —From May 2, 1878, to August 4, 1894, or 
16 years, 3 months, and 2 days On opening the tube, abun¬ 
dant red fames were produced by contact with air Before sow 
- ‘he seeds were left dry for 24 hours Some of the seeds were 

_aish, the rest retained then natural colour. Out of 309 

lucerne seeds, 3 germinated, or o 97 per cent Is a second 
experiment, the tube rrcairisfng the bscerne seeds was opened 
tn vacuo out of 320 seeds, a germinated, or 0 62 per oent 
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(i) Experiments with Liquids and Solutions 
I give only the results obtained with alcohol and alcoholic 
solution* In other liquids, such as ether and amyl alcohol, the 
liquids had gradually evaporated, so that the exact period of their 
action could not be ascertained, and the aeeds, covered with a 
moot oily varnish, had lost all vitality I uceme seeds kept in 
chloroform for 16 years and 4 months, wue completely lifeless 
In all the recorded experiments the seeds were completely 1m 
tnened in a relatively large volume of liquid 
Strong Alcohol — From March 26, 1878 to August 6, 1894 
or 16 years, 4 months, and 13 days The alcohol was originally 
absolute, hut in contact with the seeds and during so many 
yean must have absorbed a small proportion of water Before 
being sown, the lucerne seed* were carefully air dried on a 
filter for 13 hours Out of 60 seeds sown, 40 germinated, or 
66 6 per cent 

Concentrated Alcokohc Solution of Corrostte Sublimate —The 
alcoholic solution was originally prepared with alcohol nearly 
absolute, and saturated with mercuric chlonde From May 33, 
1878, to Aumist 17, 1894 or 16 years, a mouths, and aj days 
On taking the seed from the mercuric solution, they were very 
carefully washed with alcohol at 97 per cent until eveiy trace of 
the mercuric compound was washed away The seeds were 
dned at the ordinary temperature, and then sown Out of 79 
lucerne seeds, t6 germinated, or ao a per cent 
Alcoholic Solution of Sulphur Dioxide —From November 10, 
1878, to August 24, 1894, or 15 years, 9 months, and 14 days 
Originally the alcohol was of 93 per cent strength , the solution 
preserved a suffocating odour of sulphurous and The lucerne 
seeds were mixed with minute sulphur crystals, the seeds were 
well washed with strong alcohol, dried and sown Out of 645 
lucerne seeds, one alone germinated, or o 15 per cent 
Alcokohc Solution of Sulphuretted Hydrogen —From Novem 
ber 10, 1878, to September 4, 1894, or IJ yean, 9 months, and 
15 days The alcohol, originally 93 per cent strength, had 
been repeatedly saturated with sulphuretted hydrogen gas The 
liquid emitted a marked mercaptamc smell Sulphur crystals 
were formed, and sedimented with the lucerne seeds The 
latter were washed with 97 per cent alcohol, and then air 
dried Out of <83 seeds, 41 germinated, or 7 03 per cent 
Alcoholic Solution of Nitric Oxide krom November 10, 
1878, to September 4 1894, a period equal to that of the last 
described experiment The alcohol, 93 per cent strength, had 
been repeatedly saturated with NO Before sowing, the seeds 
were washed with alcohol and dried Out of 288 seeds, la 
germinated, or 4 16 per cent 

Alcokohc Solution of Phenol —The lucerne seeds preserved m 
the solution for over 15 years, showed no signs of vitality In 
washing the seeds, previous to sowing with alcohol, they could 
not ba completely purified from the phenol 
Many of the geminating lucerne plants developed from the 
aeeds used m these experiments, were transplanted from the 


At the beginning of these experiments, in 1877 and 1878, I 
waa not aware of the noxious action of even small proportions 
of moisture It is probable that if m all these experiments 
special care had been taken at the beginning to exclude as much 
is possible moisture, both from the seeds and from the gases or 


of thoroughly drying them 
These experiment* are of interest 
retain their vitality in condition* when all 
is completely prevented for a long senes c 
confirm the results of the late G J Romanes, who proved that 
seeds may preserve their vitality for 15 months when kept 1it 
vacm, or when transferred from the vacuum tube* to other tubes, 
charged with sundry gases or vapours 1 
My experiments encourage, moreover, the suspicion that 
latent vitality may last indefinitely when sufficient care is taken 
to prevent all exchange with the surrounding medium There 
Is no reason for denying the possibility erf the retention of 
vitality in aeeds preserved during many centuries, such as the 
mammy wheat, and aeeds from Pompet tad Herculaneum, pro 
Tided that these seeds have been preserved from the beginning 
in conditions unfavourable to chemical change The origtnsl 

> NsTVkt, Dteonbsr 7 1693 p 140. 
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dryness of the seeds, and their preservation from sail moisture or 
moist air, must be the very first conditions for a latent secular 
vitality 

In experimenting with seeds from Pompci and Herculaneum, 
I have not as yet been able to find among them any living grain 
The greater part of these seeds are too much carbonised and 
changed to permit the entertaining of much hope as to their 
possible vitality Lspecudly among the seeds of Pompei, the 
carbonisation must have been caused by the slow iction of 
moisture, which would speedily destroy all life in the seeds 
Among the Pompeian wheat Inc destruction of organic matter 
has been so great as to leave in the seed, in its present con 
dition, a proportion of ash as high, in some cases, as 4 a per 
cent , and even 8 4 per cent 

On the other hand, some of these seeds, as those found in the 
granaries of the Casa dell Argo, at Herculaneum in l8a8, seem 
to have been in conditions favourable to a prolonged preservation 
of latent vitality, the millet seeds, especially, were found un 
changed in outer aspect Unfortunately, no test was made at 
the time of their discovery, and since then the action of moist 
air, and exposure to changes of temperature and to light, must 
have impaired fatally any remnant of vitality still lurking 
amongst the seeds 

All researches on latent life are of great interest in ascertaining 
the nature of living matter The present researches have extab 
lixhed that, for some seeds at least, respiration, or exchange with 
the surrounding medium is not necessary for the preservation of 
germ life It u a common notion that life, or capacity for life, 
is always connected with continuous chemical and physical 
change The very existence of living matter is supposed to imply 
change There is now reason for believing that living matter 
may exist in a completely passive state, without any chemical 
change whatever, and may therefore maintain its special pro¬ 
perties for an indefinite time, as 1* the case with mineral and all 
lifeless matter Chemical change in living matter means active 
life the wear and tear of which necessarily leads to death 
Latent life, when completely passive, in a chemical sense, ought 
to be life without death 

It may be finally remarked that the proof of the resistance of 
seeds to vacuum, of the non necessity of a respiratory exchange 
with outer air, together with the proof of the resistance in some 
seeds to very low temperatures, are facts encouraging the belief 
that the origin of life on our globe may be due to the introduc 
tion of germs that have travelled, embedded in aerolites, from 
other planets where life is older than upon the earth 

Itaio Gicriori 

Regia Scuola Superiore d Agriculture, 
rortici, near Naples 


To Friends and Fellow Worker* In Quaternions 
Sincf the publication of Hamilton's “Elements of 
Quaternions,’ m which the great mathematician developed 
his new calculus with admirable skill and clearness, more than 
thirty yean have passed away, without it finding the adequate 
recognition which it so highly deserves The circumstance is 
still the more deplorable as the calculus has since been further 
developed by Prof Tail and others 
There is, In truth.no question as to the importance of the use ot 
vectorial quantities in physics, but on account of them apparently 
preponderating importance, various physicists have been led to 
invent new forms of vector theory excluding the ides of 
quaternions But, a* far as we see, they are founded on defeat 
cons which are established by quaternions, and are systems of 
notation rather than logical developments of a mathematical idea 
On the other hand, many who are prejudiced against the 
calculus of quaternions maintain the opinion that it 11 hard to 
understand, and that it contains a great deal which is 
useless m addition to things immediately applicable To the 
latter charge there need be no answer, since all form* of 
mathematic* are exactly ahlce in this respect, and since in the 
very combination of the pure and the applied lies the potentiality 
of further development In regard to the former objection, 
quatermonltts need only say that if the objectors approach the 
calculus of quaternion* with proper care and meekness, they 
will ere long assuredly rejoice in having at their disposal an 
instrument or research mightier for than they had the slightest 
notion of to long os they were m the domain of cartesian 
coordinate* Certainly it would be a blessing to science if they 
could accept these s wcrtinn i , and their endeavours would find a 
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sure reward in Us advancement wherever llus method might be 
applied So much for thcae objections 

New notations in the calculus of quaternions must needs he 
invented from time to time Bnt since they are becoming com 
plex (though far simpler thin in carte <uan coordinates) as the 
jiroblems art getting more complicated, it is highly desirable 
alreidv et this stage < f development to exchange opinions on 
the selection or adoption uf new symbols 

By these and other considerations we have been led to believe 
that the time his tome for those who art interested in vector 
analysis to come to the fore and join hands In order to 
further this purpose we venture to suggest the establishing of 
something like an International Assoeieti in Sir Promoting the 
Calculus of (Juttcrmons 1 he following would lie amongst its 
principal objects 

(l) That tht nicml eis sli uld he informed of the publications 
of all import mt papers and woiks respecting tilhcr tlietheorj of 
quaternions or its applications and if p< ssiblc to have these 
made accessible to them 

(3) Ihet the memliers si mid la a(T riled the me ills of 
evchanguif, iipinu ns in the inlrodueti 11 an I oil qitinii of new 
n nations 

In these leu lines we have tiled to pouil out the important 
task of the Assoeiati n 1 ut shall It 11 liged f>r any suggestinn 
or improvement All vve desire is t > tssttre to the call ulus the 
|ilue it deserves and cmscqutnlly to set it lull) developed in 
its vail ms aspei ts li) tile ci ml ined efforts of lhle mathematicians 
and physicists It is 1I111 st needless to sh> that we ate only 
prc|ioring the vv ly mil 1 nee the Assoeutioii has been sterted 
we shell lie read) to pi tee it in the hands of persons much more 
cnni|ietent than ourselves U furlhti its licst interests 

We earnestly hope tlmt ell friends will appreciate onr 
endeavours and show us etonie some token of approval We 
would ask those who ue tn l urope to communicate with the first 
of tin n lines liclow and those in \mtncv with the second 
P Men fnbkhfr The Hague, Holland 
Sm nkii m Kivu ka, \ ale Umversit), ISA 

August 7 

P S - It has leen suggested l>) friends interested in this 
matter In enlarge the sco|K of the proposed Association so ns to 
include ell systems tilled to quaternions and to Grassmanns 
“ \usdthnungslehre This suggestion we are in full s>month) 
with Hit name of the Association might then lie ** Die Inter 
national Association for I ronmling the Study of Quaternions and 
Alhtd Systems of Mathematics P M 

September 17 S K 


Artificial Human Milk 

11 is stated 111 Nmire if September 19, that “so far, 
at entiling to Dr Bickhaus no satisfactory sulistitule has littn 
produced in the place of hum in milk ’ , and a method is then 
described b) which ht has ‘ quite recently” succeeded in 
supplying the deficiency It appears to differ little from the 
process first employed and made known by me m 1854, and 
afterwards published in my “ 1 vpenmental Researches” in 
1877 , except that in omitting to add the necessary amount of 
milk sugar to make up for tht deficiency in the cow s milk, Dr 
llackhaus fails to obtain an artificial milk clnsel) resembbng the 
human in chemical composition 
My reape has, since its first publication, been advantageously 
used in private and hospital practice by the late Prof W C 
Williamson, by Dr W Playfiur, and others, but it has probabl) 
not come under the notice of Dr llackhaus 
My process is based on the fact that by the removal of one 
third of the casern from cow s mdk, and the addition of one 
third more milk sugar, a liquid is obtained which closely 
approaches human milk in composition The following is the 
mode of preparing the mdk, and it is so simple that any 
intelligent mother or nurse can easily carry it out 

“ Allow one thud of a pint of new millt to stand for about 
twelve hours, remove the 1 ream, and add it to two-thirds of a 
pint of new mdk, as fresh from the eow as possible Into the 
one thud of a pint of blue milk left after the abstraction of the 
cream, pet a piece of rennet almut one inch square Set the 
vessel in warm water until the milk is fully curdled, an opera 
tion requiring from five to fifteen minutes, according to the 
activity of the rennet, which should be removed as soon as the 
curdling commences and put into an egg cup for use on 
subsequent occasions, as it maj be emplojeddatly for a week or 
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two Break up the curd repeatedly and carefully separate the- 
whole of the whey, which should then be rapidly heated to 
boiling m a small tin pan placed over a spirit or gas lamp 
During the heating, a further quantity of casern separates, and 
must be removed by straining through muslin Now dissolve 
110 grams of powdered milk sugar in the hot whey, and mix it 
with two thirds of a pint of new milk to which the cream from 
the other third of a pint was added, as a!read) described The 
ertificial milk should be used within twelve hours of its prepare 
tion , and it is almost needless to add, that all the vessels 
employed in its manufacture and administration should be kept 
scrupulously ilean ’ 

In this process only one third of the milk was sterilised , but, 
in the light of modern bacteriology it is desirable to sterilise 
the whole b) finally heating it to boiling 

The lews Reigate, September 39 L 1 rank.I and 


The Elementa of Architecture 

H vv iv ticen for some weeks out of the way of seeing papers, 
I have onlv just seen the review of “ \rchitecture for General 
Readers in Nai 1 KF of August 15 I ought to thank you for 
devoting so much space to a book which deals rethcr with art 
than • nature, anil there are one or two criticisms on s|>ecial 
points which 1 think are just, and which will have attention in 
the second edition of the book But there are three remarks of 
the reviewer s on which I should like to have a word 

(t) He re firs the reader to I’errot anil Chipiez’ work on “The 
Arts of lnmitivc Greece fbi proof of the derivation of the 
( reek entablature from a wooden origin In m) opinion, 
Messrs 1 enrol and Chipie/ prove nothing whatever but theirown 
ingenuity The) argue in a circle Assuming the probability of 
e woollen origin for the Greek entablature they proceed to con 
struct out of their own inner consciousness 1 scries of wooden 
structures quite possible but entircl) imaginary in which 
the origin of all the features of the stone entablature is carefully 
provided for and then produce an engraving of the stone (or, 
rather, marble) entablature to show tnumphantlj the result 
which they have heen conscious!) leading up to all the wa) 

\ ou may prove anything on that kind of principle I do not 
deny that the Greek entablature appears to 1* of timber origin 
I only say it has not heen proved to be so, and I am sure 
Messrs I’errot and CTupier have not proved it 

(3) The revu wer thinks I am captious in objecting to Wren’s 
double cupula at St Paul's as a sham and that I might as well 
object to the vault which hides the interior of the tower over the 
crossing m a medieval cathedral But he misses the mam point 
of m) objection which is that the exterior timber dome of St 
Paul s is made to appear, to the C)e, to carry a ponderous stone 
lantern which would, m fact, crush it at once, and which is 
really the termination of a concealed masonic construction 
thrusting itself through the timber dome At Horence and St 
Peter s the stone lantern is really earned by the visible dome 
which appears to cany it, at St Paul's it is not, and could not 
be I consider St Paul s by fu the more beautiful design of 
the three, but it cannot he denied that its 1 constructional 
falsehood in that respect (See the block section of it given on 
p 99 of the book ) 

(3) The reviewer objects that I have denied to Italy any 
specimen of true Gothic, and yet that Milan is one of the most 
impressive Gothic intenors in existence Thu maybe true as to 
general effect, but the detail of Milan u wretched, and it u by- 
detail that punty of architectural style is chiefly to be judged 
H HKAIHCOIB SrATHAM. 


(1) Mr SrATHAM objects to Perrot and Chipiex’ work, on 
primitive Greece being cited for proof of the demotion of the 
Greek entablature from a wooden origin 
It seems to me that in thu matter possibly the mam difference 
between Mr Statham and the reviewer lie* in the meaning to 
be attached to the word pretf Absolute mathematical proof u 
seldom to be looked for m archseological or historical descrip¬ 
tions, and we must be often contented with a sufficiently high 
probability Taking the won) in that sense, it seems to me Oat 
the aide In which Perrot and Chipiez are mid to argue, cannot 
be made to re enter into itself 

Mr Statham allows that the Greek entablature “appears to 
be of timber origin ” Vitnmu* (iv cap 3) myi distinctly that it 
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mu 10 The remain* of primitive architecture m Greece— 
particularly at Tiryua—»how that wood mutt have entered 
largely into architectural constructions, amongst other evidences, 
the traces of wooden door cases cannot be explained away 
Perrot and Chipiez, with whatever amount of fancifulness there 
may be (and there is no doubt much which is altogether hypo 
thetical) in their restorations, do come legitimately to an ex 
planation of the Doric guttn both under the trfglyphs and 
beneath the mutules, as typical of the ends of wooden pegs or 
trenails in umber construction which is sufficient f >r the irgu 
ment in the review in which there was no intention to approve 
Penot and Chipier restnratu ns and deductions any further than 
that 

(2) A* to the second ol jiction taken to the review—the rt 
mark respecUng the cupola of St 1 aul s The remark in the 
review had reference to the ibjeetion that the external outline 
of the dome was distiuet from the internal, and not 11 the 
-question of support of the lantern but with reference to the 
latter point, when the lantern of bt I eter s is quoted ns sup 
ported by a more legitimate c nstruction Ilian that if St 1 iurs 
it may be asked Why the constrain n of St I eter s dome 
which is absolutely dependent fir Us safety m the lr n chains 
by which it is h loped together is preferable to that of St 1 aul s 
where the lintem has a much securer and therefore n it less 
legitimate support in Sir Christopher Wrtn s cone ? 

(3) One remark only < n the jbjeclion mised to the style of 
Milan Cathedral The detail is said tile wretched That it 
dies not confirm n the can n f Northern G ithic can be 
readily conceded but that the shafts if the magnificent forest of 
pillars which suppirt the interior ue wretchedly designed and 
unsuit ihle to the mten led effect is not si easy to admit 

The Review mi 


Do the Componenta of Compound Colour* in Nature 
follow a Law of Multiple Proportion* > 

This quesli in put by Mr > Howard Collins in N vrt nr 
(p 438) may be answered in the negaUve 

In practical w irk there is no indication of such a law It is 
found that the two rays which trgether produce a compound 
natural c (lour maybeinanypriporlioni when there is a mul 
aple proportion and in some cases there must be, it is only »s 
forming part of a series of variations such as ere frequently fi und 
within the limits of a single popular colour term How wide 
these proportions may be can be illustrated by comparing them 
to the varying proportions of two irregular curves towards each 
other 

The examples of foliage quoted can only be taken as repre 
senting individual instances Variations of climate, age rulliva 

lion, and aapect alter the colour proportions of a given variety 
of leaf, indeed, such variations are sometimes fouml in the same 
leaf Joseph W 1 ovibond 

Salisbury, September 23 


In view of the letters, recently printed in Nature by Mr 
II H Pillsbury and Mr Herbert Spencer, it may be well to 
state that Chevreul published an ‘ Expoai d un moyen de defimr 
et de nommer les couleur d’aprt* unc m&hode precise et 
exp&imentale (Pans, 1861, also Mem dt rAcad xxxiu ), in 
which elaborate charts are given showing the colours defined by 
a decimal system and in ten degrees of saturation 

Recently Prof W Hal lock, of this College, has painted discs 
with standard colours, and determined their wave lengths with 
the spectroscope These discs were then used to study 6000 
samples ol coloured objects, and formal* were determined for 
some 500 named colours These formula have been used for 
defining the names of colours in the new " Standard Dictionary ’ 
(Funk and Wagnall’s, New York) 

J McRkbn Cattei 1 

Columbia College, New \ ork, September 20 


K Problem w Thermodynamics. „ 

It may interest som* of your readers to know that the 
problem in thermodynamics, propounded by Mr Blass m your 
number of August 29, has actually been put to the test I 
pointed out Mr Blass’s letter to my brother, who is a freezing 
engineer, and he showed me a copy of the ZeUicknft for die 
Guemmttit K*iU Imdurtru (Munich) for August, in which an 
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account is given of a machine on exactly the principle Mr 
Blass suggests, by which Herr I rade has succeeded in liquefy 
ing air It would appear therefore, that the "theoretical 
minimum ol temperature produced at c would be determined 
by the point if liquefaction of the gas employed , with a perfect 
unltquehabli gas it would, I suppose, the* retically, be absolute 
zer I 1 vi vri T Dl\o\ 

Cambridge, September 22 


IHL N1 n MlNEJiAI OA srs 

O UR knowledge of the spectra and other conditionings 
of the new mineral gases his received an un 
portant additic n in the communication from Drs Runge 
ind Pasehcn which ippeared in last week s Naturf The 
employment of exposures extending over seven hours 
has given a consideiable extension in the number of 
lines and the bolometei has been called in to investigate 
lines in the infrired better still they have employed 
well prietised hinds in searching for sems of lines 
Opeiating by chemicil naans, upon a crystal of clivcite 
free fron. any other mineral they have obtained t pio 
duct so pure that from these senes there are no out 
standing lines \ti> gieat weight, then fore must be 
Utuhcd to their eonelusions, ind there are several 
points of contact with the vvoik upon which I hive been 
mgiged from 1 slightly different stind point since list 
April, when 1’iof Rvmsiy nude his fortunatL discovery 
of iteirestnal source of helium 

I will touch upon so ne of these points sinihtu 
In the first place theie his never been the slightest 
doubt in my mmd that it was a question of gases and not 
of a g is The speetroscopu evidence in the laboi itorj 
alone vv is complete ind the case was greatly strengthened 
when the behmour of the vanous lines in the sun and 
stirs was ilso biought into evidence Drs Runge and 
Paschen also declare that the gis given off even by 
a pure crystal of clivcite is not simple, but consists of 
two constituents lo the one containing the line D, 
which l discovered m 1868, the name helium remains 
the other for the |>r<sent, we may call ‘gis Y J he 
chief lines of these tw o constituents ire is follow s u c ord 
mg to Runge and 1 tsi hen 

Hell 11 1 IV X 

5876 6678 

4713 5048 

4472 5016 

402(1 4922 

3889 

Last May I wrote is follows 1 — 

“The preliminary reconnaissance suggest*that the gas 
obtained from brbggcritc, by my method, is one of com 
plex origin 

“ I now proceed to show that the same conclusion holds 
good for the gases obtained by Profs Ramsay and C live 
from cliveite 

“ For this puiposc, is the final measures of the lines of 
the gas as obtained from cl&veitc by Profs R unsay and 
Clive have not yet been published, I take those given by 
Crookes, and Clive, as observed by Thaldn 
“ The most definite and striking result so far obtained is 
that m the spectra of the minerals giving the yellow line 
I have so for examined, I have never once seen the lines 
recorded by Crookes and Thaldn m the blue This 
demonstrates that the gas obtained from certain speci 
mens of cliveite by ihemical methods is vastly different 
from that bbtained by m> method from cert un specimens 
of brtiggente, and since from the point of view of the 
blue lines, the spectium of the gas obtained from cliveite 
is more cdraplex than that of broggente, the gas itself 
cannot be more simple 

“ Even the blue lines themselves, instead of appearing 

1 Prtc Roy Soc, vol I ill p 14 




548 


NATURE 


[October 3, 1895 


tn bloc , vary enormously in the sun, the appearances 
being — 

4922 (49*1 3) - 30 ‘i«cs 
4713 <47« S) - t"** 

“ These are not the only facts which can be idduced to 
suggest that the gas from clivcite is as complex as that from 
broggerite, but while, on the one hand, the simple nature 
of the gases obtained by Profs Ramsay and Clfeve, and 
by myself, must be given up, reasoning on spectroscopic 
lines, the observations I have already made on sev eral 
minerals indicate that the gases composing the mixtures 
are by no means the only ones we may hope to obtain ’ 

It will be seen that the laboratory separation of D, 
fiomthe lines 5048, 5016, and 49« was tompletc, and 
we now know th it they belong to different series 


These lines have now been differentiated by Runge and 
Paschen by a different but equally satisfactory method 

Nor is this all The difference between the results 
obtained by Thaldn and myself seemed susceptible of 
explanation by admitting a fractional distillation, accord¬ 
ing to which D, and 417 came off first, and 4922, 5016, 
and 667 later on (F ig 2) 

Here also I got the same result as in the diffusion 
expenment referred to by Drs Runge and Paschen 
rhey found similarly— 

I c, bright Mar* bright. 

D s Wifi 

6678 

All these various lines of evidence tend therefore to 
complexity, and there can be little doubt from the con 
vergence of all these lines of work, the results of which 



1 atcr on in the same month, I returned to this subject, 1 agree among themselves, that we are in presence of at 
md showed that the lines it Dj and 447 behaved in one least two distinct gases, the complete spectra of which are 
way and that at 667 behaved in another those given by Drs Runge and Paschen 

I wrote as follows 1 I The second point is that there is no connection what 

“(i) In a simple gas like hydrogen, when the tension of | ever between cither of these gases and argon Argon is 
the electric current given by an induction coil is increased, of the earth, earthy, but helium and gas X are distinctly 
by inserting first a jar, and then an air break into the I celestial, even more celestial than I thought when I 
circuit, the effect is to increase the brilliancy and the claimed for them last May 1 the dignity of “a new order 
bteadth of all the lines, the brilliancy and breadth being of gases of the highest importance to celestial chem 
greatest when the longest air break is used istry ' It was supposed at first that the spectra con- 

“(2) Contrariwise, when we are dealing with a known | tamed any number of common lines, next that there were 
compound gas, at the lowest tension wc may get the two coincidences m the red between the new gases and 
complete spectrum of the compound without in y trace , argon, one I found broke down with moderate dispersion, 
of its constituents, and we may then, by increasing the I the other has yielded to the still greater dispersion 
tension, gradually bring m the lines of the constituents, employed by Drs Runge and Paschen , and, more than 
until, when complete dissociation is finally reached, the this, I have not found a single coincidence between argon 
spectrum of the compound itself disappears and any line in the spectrum of any celestial body what 



1 1 * - Diagram ihowlng the order in which the lines appear 11 hpectrum when brSggant* » holed 


“ Working on these lines, the spectrum of the spark at ever This happens, as everybody knows, also „in the 
atmospheric pressure, passing through the gas, or gases, case of oxygen, nitrogen, chlorine, add the like 
distilled from brdggerite, has been studied with reference The third point is as follows So far I have worked 
I,ne * ^ ( h yd ro lf en )i D »i 667) and 447 upon some eighty minerals, and I have found the 

l he first result is that all the lines do not vary equally, yellow line in sixteen, among the lines which 1 have 

a* they should do if we were dealing with a simple gas already reported to the Royal Society are included all 

“The second result is that at the lowest tension 667 is the stronger ones in the various senes determined by the 

relatively more bnlhant than the other lines , on increas German physicists, but I can now add that in the region 
mg the tension, C and D, considerably increase their over which my work has extended, there is scarcely a 
brilliancy, 667 relatively and absolutely becoming more single line m their series which I have not either seen or 
feeble, while 447, seen easily as a narrow line at low photographed in the spectrum of some celestial body or 
tension, is almost broadened out into invisibility as the another The following tables will show the results I 
tension is increased in some of the tubes, or is greatly have already obtained with all the nx senes of line* 
brightened as well as broadened tn others (Fig 1) indicated by Drs Runge and Paschen 

1 Pnt Roy Sac vd Ivui p 193 1 Pfc Roy Sac vcl bna p i,j 

NO. 7353, VOL 52 ! 



549 


October 3, 1895] NATURE 
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2764 . 


2764 

s 

*677/ 

S«76 

447* 

4026 

3820 

3 J°S\ 

3634' 

3S»7 

3555 

3SI3 


3479 

3472 

3466 

346i. 

7066 

47*3 

4121 

3868 

3777 

3652 

3599 
3567 
3537 1 , 
3517 1 
35°3 
3491 
3482 J 


5016 

J?65 

531 

3355 


3785* 

7282 

5048 

35 


C 100 
C 100 
C 25 


Suror Nebula. 


Bellatm 
Be lb true 
N III y ' 


In the tables, under “Sun,” C, followed by a number, 
indicates the frequency as given by Young, E indicates 
the lines photographed during theeclipse of 1893. Under 
“star or nebula” the references are to the tables given 
in my memoir on the nebula of Orion (PAtl Trans vol. 
clxxxvi (1895), p. 86 et sea N «» Nebula of Orion) 
Hydrogen, helium, ana gas X are thus proved to be 
those elements which are, we may say, completely repre¬ 
sented in the hottest stars and in the hottest part of the 
sun that we can get at Here then, in 1895, we have 
abundant confirmation of the views I put forward in 1868 
as to the close connection between helium and hydrogen. 

J Norman Lockyer. 


RESEARCH IN ZOOLOGY AT OXIORD 1 
'T'HE second volume of the Linacre Reports, which has 
A lately been printed, shows that the zoological 
laboratory at Oxford continues to be a source of pro¬ 
duction of many interesting and valuable contributions 
to knowledge. 

In the course of a little more than one year the 
colleagues and pupils of Prof Lankester have published 
a number of memoirs and essays, which, when collected 
together, form a bulky octavo volume, illustrated by 
numerous lithographs and woodcuts 

There is, as might be expected, considerable range in the 
interest and importance of the several items composing 
the volume, but not one of them could have been omitted 
without lessening its value to the zoologist At least four 
of the memoirs are of such importance that they may be 
considered to be standard works to which reference must 
be frequently made in future by naturalists of all nation¬ 
alities. Of these, perhaps, the most important is Prof 
Foulton’s memoir on the structure of the hair and bill of 
the duck billed Platypus, which contains not only an 
excellent account of certain histological features of this 
rare animal, but some extremely suggestive remarks, 
derived from this research, on the relations of hairs and 
scales 

Dr Benham’s beautifully illustrated essay on the brain 
of the interesting Chimpanzee “ Sally," which recently 
lived and died in the Zoological Gardens in London, 
forms an important chapter in “ Man’s place in Nature ” 
The careful comparison which Dr Benham gives of the 
large and valuable senes of anthropoid and human brains 
which he has examined, makes this memoir one of special 
interest and importance. 

Mr Bourne's monograph on the post embryonic 
development of Fungia gives us, at last, detailed informa¬ 
tion and good illustrations of a subject which has long 
interested zoologists 

The descnption of Prof LankestePs collection of the 
species of Amphioxus and the genera allied to it, which 
has been carefully and ably written by Miss Kirkaldy, 
forms a memoir which will be welcomed heartily by 
zoologists in all civilised countries. 

The other contributions to this volume are of less 
importance, perhaps, than those referred to above, but 
they are all useful additions to our knowledge of many 
widely separated branches of zoology, and being carefully 
written, and the result of work done under excellent 
advice and guidance, cannot be neglected by those who 
are specially interested in the branches of zoology of 
which they treat 

With such a volume of good useful work Lefore us, it 
is truly lamentable to read in Prof Lankester’s editorial 
preface of the general indifference prevailing in the 
governing bodies of the Oxford colleges towards the 
progress of natural knowledge. The University of Oxford 
ana the colleges together are the possessors of very large 
endowments for the cultivation of learning in all its 
branches. IJo university m the empire is so fortunately 
1 “ Th» Ijoacra Reports.’ VoL tt, 
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situated, as regards funds as Oxford is at the present day, 
and yet the just cl urns of the most progressive sciences 

r i her vast resources are persistently neglected, and 
remains in the position of i follower rather than a 
leader in most of the scientific movements of the day 
rhe efforts that Prof I ankester has so successfully 
made to stimulate his pupils to investigate natural things 
have been mode in spite of and not as they should have 
been with the warm support and sympathy of the collegiate 
systems that prevail in Oxford 

During the past tin years only four fellowships have 
been awtrdcd to young zoologists of promise by the 
Oxford colleges The recipients of this support have 
eith produced valuable work which his ieffected great 
ciedit upon themselves ind the enlightened action of the 
colleges to which they belong Not one of them has 
joined the ranks of the idle fellows which ibound in the 
old universities of this ountry The experiment c innot 
thcicfbre be s ud t) be if uluic It is is if ict the most 
conspicuous success of iny of the college enterprises of 
the piesent diy Why thin it in ty lx. isked nave not 
other colleges followed the example thit has been set ? 
The answer to this question is to be found in the fact 
tint in eonseejutnet of the unfortumte competition that 
exists between colleges to swell the tanks of their 
undngiaduatcs the in c me of the endowments is fntfored 
iw ty in the salaries of the heads the stew irds the 
bur&irs ind the tutus of the piss men Whither the 
time will soon come when i ridled iteration will be 
made in the idmmistratnn of the college endowments 
it is difficult to sty but there can be no doubt that 
the piesent stite of iffurs as legirds the support of 
naturil science in Oxfoid is little short of scandalous 
ind should c ill for the serious mention of men of 
influen e who h ive he r interests at heart 

Prof I ankester is 11 be congratulated on the efforts he 
his pu son illy made is shown by the two volumes of 
I he 1 in icrc Repoits to stimulate research in his own 
branch of science at Oxford and it is to be most sincerely 
hoped that in i little while his enteipnse will meet with 
the recognition from the colleges that it deserves 

Syuni-y I Hickson 

DhhP S OUVDIVG IN THE PAUIIC 
A DII PI R spot in the ocean than any yet known h is 
*"*■ been recently found by H M surveying ship 
Penguin Unfortunately the observation was not com 

F letc as a fault in tht wue caused it to break when 4900 
ithoms had run out without bottom having been 
reached 

Commander Balfour reports that this occurred in lat 
’3 40 S, long 17 f 10 W about 60 miles north of a 
sounding of 4428 fathoms obtained by Captain Aldnch 
m 1888 A previous ittempt to reach bottom had been 
foiled by a similar accident to the wire when 4300 fathoms 
had passed out and the rising wind and sea prevented 
any further attempt at the time As the deepest cast 
hitherto obtained is one of 4655 fathoms near Japan, it 
is at any rate certain that the depth at the position named 
is at least 245 fathoms greater 
It is hoped that before long a more successful attempt 
to find the actual depth will be made 
September 28 W J L Wharton 


LOUIS PASTEUR 

/’'IN Saturday afternoon, M Pasteur died at Garches, 
^ near SL Cloud, where he had gone for the summer 
in order to be near Pans, and at the same time to be 
near the large establishment for the preparation of 
antitoxic serum 

In 1868, Pasteur suffered from an attack of paralysis, 
the result apparently of a cerebral haemonhage, but 
although traces of this paralysis remained, he enjoyed 
NO X353, VOL 53] 


fairly good health until 1887, when he developed symp 
toms of heirt ind kidney disease, probably a recru 
descence of the diseases issociated with his earlier 
paralysis Foui years ago he suffered from influenza, 
which appears to have left further weakness of the heart 
Last winter he was unable to dp any work and in fart 
was confined to bed for several months but when 
summer came he was able to go to his country house at 
Villencuvc I Liang, near St Cloud, where he remained 
in comparatively good heilth, though easily fatigued, 
until about three weeks ago, when he seems to have felt 
th it the end was approaching It is stated th it about 
three weeks ago he kissed his giandchildren fondly and 
pressed e ich for some time to his breast sobbing as he 
did so On being isked what was the matter, he said 
The matter s that I must so soon leave them He 
appeared to be no worse at this time but about a week 
liter symptoms of ui uni 1 began to develop he berime 
comatose ind on Wednesday last the ui imic poisoning 
became more marked and by i-ndiy it was evident th it 
there < ould he only one termination to the illness 

In 1891 (N \n Rf March '>6) we gave a sketch of his 
life from the pen of Sir J imes P igct s mu fc ature s of 
which m ly now be repeated Louis 1 asteur was born 
on December .7 182-’ at Dolt in the Jui 1 where Ins 
father an old soldier who hid been decorated on the 
htltl of battle worked hard as a tanner hither and 
inothci tike si cm to hive been eimest thoughtful 
people wh ise one ambition seems to h ive been to make 
a man of then son 

In 18 5 they removed to \rbois and as soon as he 
was old enough to be idmittcd as a day boy Pasteur 
began his studies in the Commun il ( ollege, and there 
after the first >e u or two he worked hard and gamed 
distinct on He then in turn studied for a yeir at 
the college of Bcxingon ind it the 1 cole Not male 
He w is oily f lurteen when lie first applied for admission 
but it w is not until he liad studied foi 1 year th it he 
went in for tht examination and in 184<> it is recoided 
that he was fourth on the list of successful competitors 
At 1 very eirly period he devoted special attention to 
chemistiy under Duiay it Besangon and then under 
Dumas at the Sorbonnc, and Balard at the Ecolc 
Normale Hue too, in the Ecole Norm lie he com 
menced tint study of molecular physics especially 
m rel ition to the formation of crystals which led up 
to his now classical investigation on the isomenc 
crystals of the tartrates ana paratartrates of soda 
and immoma In 1847 he took his degree of Doctoi 
of Science ifter which he was appointed Yssistant and 
then Professor of Chemical Physics in the Unncisity 
of Strissbuig In 1854 he wis appointed Dean of the 
l 1 acuity of Sciences at Lille where he spent three years 
in oigamsing the new school and commenced those 
experiments on fermentation which seemed to follow 
naturally on his researches on the tartaric acids He 
found that certain processes of fermentation were set up 
by distinct micro organisms, under the action of which 
organic salts and even inorganic substances were broken 
down, and others were formed in their place Three 
years later he was appointed Director of Studies in the 
Ecole Normale in Pans, which office he retained until 
1867 During this same penod he was Professor, first of 
Geology, then of Physics, and latterly of Chemistry m the 
Ecole des Beaux Arts He also held the position of 
Professor of Chemistry at the Sorbonnc 
As early as 1856, before his recall to Pans, the Royal 
Society of London awarded to him the Rumford Medal 
for his researches on the polansation of light In 
1869 he was made a foreign member of the Royal 
Society, and in 1874 the Copley Medal was given to him 
It is interesting to note in connection with his recent 
action as regards the Order offered to him by the 
Emperor William, that, during the bitterness caused by 
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the war, M Pasteur sent back the Diploma of Doctor 
M' en to him by the University of Bonn in 1868 and 
subsequently teamed a message from the students call 
»ng him an impostor and 1 quack In 1881 Pasteur 
was elected a member of the French Academy sue 
ceeding to the scat of M Littre About the some time 
he was made an honorary Dottoi of Science of the 
University of Oxford In 1887 lit was appointed per 
pctual secretary of the Academy of Sciences but in 
1889 owing to the failure of his health he was compelled 
to hand over the duties of this position to M Bcrtholet 
At the conclusion of his ltseirrhcs on crysttls and 
" me fermentat on 1 astcur commenced an inquiry into 
the diseases of the silkworm tnd in no invcstig ition 
that he undertook were his method ind thoroughness 
more fully exemplified than in this When he com 
menced his inquiry he had never even seen 1 
silkworm but for four years lie spent several months 
of each yeai in tracing the germs of the pebnno disease 
thiough the various stages of development of the worm 
egg larva chrysalis and moth He found what he 
described as corpuscles which he indieited were 
the contagious elements of the disease Thesi were 
taken up from the niulbeny leaves on which they 
lnd been previously deposited by diseased moths 
some of the worms died but otheis went on to the 
chrysalis and even to the moth stage still affected by 
these corpuscles ind the eggs laid by these moths 
were also found to contain them He vv ts convinced that 
the only wty was to breed from moths not affected bv 
the disease and ‘ to this end he invented the plan which 
has lieen universally adopted and has restored a source 
of wealth to the silk distilets each female moth when 
ieady to liy eggs is placed on t scpaiatc piece of linen 
on which it may 1 vy them all after it h is laid them and 
has died it is diied and then pounded in w iter and the 
watei is then examined microscopically If* corpuscles 
aie found in it the whole of the eggs of this moth and the 
linen on which they are lnd 11c burnt if no cor 
puscles are found the eggs are kept to be in due time 
h itched and yield healthy silkworms 

1 asteurs experiments on fermentation began to have a 
■note direct beinngon disease when Sir Joseph Jastei 
applying the principles to the changes that occur in 
wounds was able by his mtiseptic practice to exclude 
putrefactive and septic germs from wounds and so to 
prevent those terrible sequele which were the terror of 
surgeons of the pist generation 

I hen came Pasteurs great work in bacteriology his 
attenuation of the anthr ix bacillus and of other pathogenic 
oig tnispis by which he procured a vaccinating virus, cap 
able of producing a mild form of the disease ts a result of 
this attack vaccinated animals were protected against the 
attacks of the non attenuated organism This was first 
proved in connection with fowl cholera, then in connection 
with swine ery sipelas but the most important application 
at that time was m connection with anthrax His work on 
hydrophobia is still fresh in the minds of alt Pasteur’s 
work does not end with his death He had collected in the 
Institut Pasteur, which was raised as a memorial to his 
lifes work, a band of able and well trained investigators, 
who are imbued with the spirit that animated his mind 
and soul -men who under his advice and encouragement 
are working out the details of the great works that he 
initiated, who are endowed with some of his great mental 
pow er, and who have been fully trained under his eye in the 
methods of direct experiment and accurate observation 
men who have been taught by him “ n avance* nen qui 
ne puisse fare prouvd dune facon simple et decisive, 
a rule always practised by himself 
France may well offer a public funeral Louis Pasteur 
was one of her noblest sons—on honoured one during 
his life, and deeply lamented now that be is dead 
In Pasteur not only has France lost the greatest French 
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man but the w orld has lost one of its greatest benefactors, 
not only of this age but of all time Letters and tele 
grains of condolence have been sent by men of light and 
le iding in many n itions and they indicate the sorrow felt 
unto the ends of the earth No greater testimony than 
this eould be given of the esteem in which the memory of 
the great investigator is held The blessings which the 
human nee owes to I asteur hive been recognised for 
some time, and now that the mind which gave them 
birth is at rest one great outburst of grief arises The 
expression of sorrow in F ranee is full and sincere At the 
funeral which is irringed to take place next S iturday the 
1 resident of the Republic will be present and other 
representatives of the French Government together 
with a multitude of fello v workt rs and fr ends who revere 
Pisteurs memory The funeial procession will fitst pro 
cecd to Notre Dame where a solemn requiem will be 
chanted in presentx >f the Archbishop of Paris lhe 
body will afterwards be placed in one of the vaults of the 
cithednl until the rclcbr ition of the Centenary of the 
Institute of Frince n three weeks time when it will be 
removed to its final resting pi ire It has been arranged 
that the body of the great investigator shill be fin illy 
interred at the Institute wli ch lie irs his name and which 
will form a fitting m mument to him 1 he representa 
tives of smna who will be isscnibled m Pans for the 
Centenary will auompiny the transfer of the mortal 
remains of their foremost fellow woiker so that while 
they unite to celehnit the foundation of the Institute of 
Frame tiny will join together in sorrow for the deep 
loss which s< enec has ust lined 

NOTES 

1 in eleventh Intemiti nl l e detic Conference was peiel 
at Berlin on I lesdiy Rej rcscntativcv were present from 
Austria Bclgiim Franc Italy Jajan Norway Servia Span 
Sweden Switzerland and the Umled States The proceed 
mgs were opene 11 y Dr 11 sse the I russian Minister of I ubhc 
F ducxlion 

A nxw mete r 1 gir 1 1 ervvtory is reported to have been 
>pened on the Brocken in the Hare Mountains on Tuesday 
rhe observati ns 1 l line 1 there will be usef il f r discussion in 
connection with th se made at the cl servatory on Ben Nevis 

Si* David Sai imoxs hvs arranged for an exhibiti n of 
horseless carriages n Tuesday Oct iber 15 at the Tunbridge 
Well* Agricultural Sh w t nun 1 whnh has been lent t him 
for the iccasion The carnages will enter the nng at three 
o clock p m The entraice money received will be used for 
pnxes t lx. awarled at the show of thi Tunbridge Wells and 
South Last cm Counties Agricultural Society next year for the 
best horseless carnages intended to be used f r agricultural, 
trade and private parp ses Invitation tickets fir the exhibi 
tion may be secured in rder of application by Fell ws and 
Members of the following Institutions sending an aldrcssed 
envelope to one of the Secretaries—the Institution of Cml 
Engineers the Institute < f Ftcctncal Engineers the Institute of 
Mechanical Fngineers the Royal College of Phyoacians and the 
Royal College of Surgeons 

The Medical Schools attached to Loodcn and provincial 
hospitals commenced a new session on Tuesday with the 
cust unary introductory addresses. Prof J R Bradford at 
University College, discussed the positions occupied by biology 
anatomy, and physiology in the medical curriculum Dr A P 
Laurie addressed the students at St Mary’s Hospital on the 
' medical profession and unhealthy trades At the London Hos 
pital, Dr J Hughhngs Jackson wss presented with his portrait 
and a puce offptate, in recognition of his great services to the 
London Hospital and Medical College, of his distinguished 
poabop m the profession, and of the advance he has effected in 
medical smeacs by hit laborious investigations and profound 
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innght(into the diseases of the nervous system The presents 
non was made by Sir James Puget, who also presented the 
1 rues to the students Mr G D Pollock advised the students 
it St George s Hospital as to their methods and aims of work 
A valuable address on the more important developments of 
modern medicine, especially in the department of bacteriology, 
was given at Westminster Hospital by Dr b M Copeaan 
Dr W J Mickle discoursed on psychological medicine at 
Middlesex Hospital and Dr G D Ath read a paper at Guy s 
Hospital on “Our Profession, our Patients, our Public and our 
1 reas. ’ The introductory address to the students of the London 
School of Medians for Women was given by Miss Ellaby 

Til a annual exhibition of natural scientific specimens of the 
South London Natural History Society will be held at the St 
Martins Town Hall, Charmg Cross, on the evening of 
October 17 

AloarRAU bust in bronze of the late Dr Robert Brown, 
the botanist, has been presented to the Montrose Town Council 
by Miss Paton, a kinswoman of the botanist, it has been placed 
in a niche in the house where Dr Brown was bom in 1773 

Thk Lancet announces that a subscription has been opened in 
Bristol to provide for the purchase and retention m that city of 
the celebrated collection of relics belonging to Jenner in con 
ncction with his introduction of vaccination The collection is 
at present the property of Mr Frederick Nockler, of Wotton 
under Edge, and was exhibited by him at the Bristol Exhibition 
in 1893, and since then in London, at each of which placet it 
attracted a considerable amount of attention 

Was any record obtained of an earthquake in England on 
September 13 ? A correspondent informs us that at 12 35 a m 
on that day, four slight but very distinct shocks were felt two 
miles north west of Southampton The shocks caused the 
room to shake, and a deep grinding noise was heard , they 
occurred a few lecondi after each other, but the interval between 
the thud and fourth was a little longer than that between the 
previous tremors The last shock appears to have been the 
most intense 

Os Saturday, September 14, the ceremony of breaking 
the soil preparatory to the erection of the new building 
of the Brooklyn Institute, was performed in that aty The 
estimated cost of the new building is several millions of 
dollars, as its projectors intend it to be one of the finest and 
moat complete of its kind erected The Institute, which 
has a membership approaching 4000 has never yet had a 
suitable home and it m confidently anticipated that rapid strides 
in membership and usefulness will be made when the present 
scheme has been earned to a conclusion 

We much regret to have to record the death, from Injuries 
received whilst tiding his bicycle, of Prof C V Riley, of 
Washington Prof Riley, who was fifty two yean old and a 
native of England, died on September 14. He was for many 
yean State entomologist of Missouri, and from 1878 till 1894 was 
Government entomologist of the United States, and as such did 
very much in devising and applying means to destroy noxious 
insects. Hu successful experiment in checking the ravages of 
the white scale in California, a few yean ago, by introducing the 
parasitic lady bug, Vtdalta cardtiudu, was among the most 
brilliant triumphs of economic entomology Prof Riley has 
written and published much He was one of the original Fellows 
of the American Association for the Advancement of Science, 
and President of the Zoological Section in 1888, when he 
delivered an address on the causes of variation m organic forms. 

Auihokitii* have differed much as to the character of 
crystallised bromine Gmeliu Kraut s Hand book describes the 
solid substance as steel grey and similar to iodine, whereas 
Schutzenberger says “ solid bromine is a crystalline, brown red 
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mass, and not grey blue, as it is often described n The Zeit 
schnft fsir Anergatuscke Ckemu (x. I and 2) gives a ahort ac 
count of its preparation by Henryk Arctowski by a new method 
A very concentrated solution of bromine in carbon bisulphide 
when cooled to -90°, deposits the halogen in the crystalline form 
and free from the solvent When thus obtained, bromine forms 
a mass of fine needles of some millimetres length, winch have a 
fine dark carmine rul colour like that of chromium tnoxide 
Solid bromine obtained in mass, has a crystalline fracture, and 
has no well defined metallic lustre like iodine, at the best it has 
a dull black metallic appearance 
Ths boiling point and the critical temperature of hydrogen, 
concerning which Prof K Olszewski made a preliminary state 
ment in Nature some little time ago, have since been determined 
by him with every precaution against error, with the result that 
hu first estimate is proved to have been very near the truth In 
the current number of Wiedemanns Annaleu the process u 
described in detail The “expansion method,’ which had 
already been successfully employed to determine the critical 
pressure was again utilised the critical temperature being the 
temperature at which liquid hydrogen, when slowly released from 
pressure, first boils up, and the boiling point bang the tempera 
tore attained when the pressure is reduced to that of one atmo 
sphere The chief difficulty was, as usual, that of determining 
the temperature accurately Prof Olszewski succeeded here by 
using a coil of thin platinum wire immersed in the hydrogen, 
whose varying resistance indicated the amount by which it was 
cooled Thu coil was placed in a cast iron cylinder into 
which hydrogen was conducted from a reservoir under 180 
atmospheres pressure The cast iron cylinder could be brought 
down to a temperature of - 2IO* C , not far from the absolute 
zero, by means of liquid oxygen But the critical temperature 
of hydrogen was found to be still lower viz. - 234 5* C , and had 
to be found by extrapolation The boiling point was - 243 5* C , 
or -4063*1* 

In a report on the Cooaa coal field, published by the Geo 
logical Survey of Alabama, Mr A M Gibson describes some 
remarkable effects of the great “ cloud bursts’ which devastated 
that region in 1872, and are still conspicuous after a lapse of 
over twenty years Clean cut channels, in one case sixty feet 
wide and three or four feet deep, are described as extending 
down the mountain sides. They were formed by the direct 
force of the downpour of waler, and along them were earned 
great masses of rock—one weighing a hundred tons—earth, 
trees, &c , which formed moraine like masses at the base, or 
were scattered far over the lower ground 

Vol. vi of the new series of Reports of the Geological Survey 
of Canada hu recently been published, and contains the annual 
reports for the years 1892 and 1893, two special preliminary 
reports on particular districts (namely, parts of Ontario and 
Nova Scotia), and chemical and mining reports illustrated by 
numerous statistical diagram* Among the matters of general 
interest, we may note the results of Mr Low’s exploration of 
Labrador He finds that the interior of Labrador is well 
wooded, instead of being a treeless wilderness as generally 
supposed, and finds evidence that the continental ice cap took 
its nse in the interior of that country In the chemical report, 
Mr G C Hoffmann records a remarkable minenlogical dts 
covery In the k a o l m i t ed pert hits from a pegmatite vein are 
found spherules of metallic moo, mostly minute but at times 
measuring u much as a millimetre in diameter, and having a 
siliceous nucleus. Mr Hoffmann refers to similar spherules 
'described by him some yean ago {TVatu Key Set Canada 
voL tfii. sec 111 p 39), on the Joint surfaces of a quortwte, and 
coosxkn that the explanation suggested in that care app&os here 
again—that the mm has been reduced from lunorute by the action 
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The Canadian Geological Survey has published the second 
part of vol hi of its monographs on “Pateosow Fossils," 
in which Mr White* ves describes and figure* fossils—chiefly 
Gastropods and Brachiopods—from the Guelph and Hudson 
River formations 

Wk have received from Mr J If Knowles, of Lavender 
Hill, S W , a catalogue of various books of science which he 
has for sale Many interesting and valuable works on Omith 
ology, Botany Astronomy, and other sciences are included 

Messrs Jarrold and Sons have just published an abridged 
edition of ‘ The Official Guide to the Norwich Castle Museum 
at the small price of sixpence The chief author of the book is 
Mr T Southwell, who has produced a work that should be in 
the hands of all visitors to the museum which it so well describes. 
The httle work is admirably compiled and is illustrated by 
numerous figures in the text 

The valuable senes of reprints now being published by Mr 
Engelmann of Leipsig under the title of Ostwald ■ “ Klassiker 
derFxaktenWissenschaften has recently had four more volumes 
added to it These numbered 63 to 66, contain respectively the 
following papers — ‘ /ur Entdeckung des Elektromagnetumus, 
by H C Oersted and T J Seebeck , “ Ober die Vierfach 
Penodiachen Functionen Zweier Vanabeln, ’ by C G J 
Jacobi “ Abhandlung ueber die Functwnen 7 weier Vanabler 
mit vicr Penoden by G Rosenhain , and “ Die Anfange des 
NotOrlichen Systemes der Chemischen Elemente, by J W 
Doeberemer and Max Pettenkofer 

We have received part 1 vol vi of the Transaction: of the 
N irfolk and Norwich Naturalists Society by which it appears 
that the Society has just completed its twenty sixth year, and to 
be financially in a prosperous condition, now numbering 275 
members, amongst whom we recognise many well known names 
The presidential address, by Dr Plowright, was mainly devoted 
to the consideration of some obscure points m the life history and 
development of the various forms of Pnccima, which he showed 
had by no means been worked out, and indicated the direction 
in which further investigations should be pursued Amongst 
the papers read before the Society, and published in their 7 Yosts 
actions, is a very interesting one on “ Neolithic Man in Thetford 
District, with illustrations of the various types of flint imple 
ments found in the nver gravels of that neighbourhood The 
usual “Report on the Herring Fishery of Yarmouth and 
Lowestoft is also published, which having been continued 
for fourteen consecutive years, in the absence of trustworthy 
statistics on the subject elsewhere, should be possessed of value, 
and the same may be said of the very fall meteorological notes 
by Mr A. W Preston A chatty paper cm “ Old time Yarmouth 
Naturalists, by Mr h Dan by Palmer, should also be men 
tioned as giving some particulars of the more noticeable of the 
old time naturalists, for which that omithologically rich section 
of the east coast has always been remarkable There are fifteen 
published papers in all, each of which speaks well for the 
vitality and usefulness of the Society 

The additions to the Zoological Society’s Gardens during 
the past week include two Bonnet Monkeys [Macacos 
ttnicus, 9 9) from India, presented respectively by Mr 
Thomas Mackenzie and Messrs Davies and Sons, a Chim 
pantee (AntkrofoyttkocHS troglodyte, l ) from West Africa, 
presented by Captain G C Denton, a Piping Churn [Piptle 
cumomnms) from Uruguay, presented by Mr P du Prf Gren 
fell | four Green Luard* ( Lacorta vtndts), three Wall Lizards 
[Lacorta murahs), European, presented by Mr C W 
Tythesidge, two Laughing Kingfishers [Dottle giganita) from 
Australis, deposited, a Common Seal [Photo vttuhna) from 
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QUA ASTRONOMICAL COLUMN 
Return o> Fayes Comet — A telegram from Kiel, received 
on September 28 announces that Faye’s comet was observed by 
Tavtlle at Nice on the 26th At iah 34 8m , Nice time, it was 
in R A aih 8m ns and Ded 1*54 S It is accordingly 
well situated in the north western part of the constellation 
Aquarius crossing the meridian a little before 9pm At the 
time of observation it was noted as “ feeble 

FLUMEN 1 3 AND Fl HBMBRIS Oh COMET 0, 1895 (SWIM) — 
Dr Berbench has computed the following new elements of 
Swift s c imet from observations made at Mount Hamilton, 
August 21 Nice, August 31 and Strasaburg September 16 
These elements represent the comets orbit with a greater 
degree of accuracy than those previously deduced, and the 
ephemens determined from them closely represents observations 
made at Pans In continuation of the ephemera given m 
Natuee of September 5 we pnnt the following, from Edinburgh 
Circular No 46 — 

T = 1895 Aug ao, 88480 M T Berlin 

“ i<?7 47 7 8| M = Soa 654 

= 170 16 17 3} I895 O log 0 a O $65825 
■ 259249; 0 112686 


c 40 22 I 

Tpit nuns for Berlin Midnight 


= 7 059 yean 


1 24 41 
1 25 9 
1 25 31 

\% s i 

12619 
126 31 
126 42 
126 53 
1 27 s 
1 27 19 

1 27 35 

» *7 53 


tiff 

+4 3*9 
4 33 9 
4 >5 3 
+4 7 « 
+ 3 59 5 
3 52 5 

3 46 3 

3 406 
3 3S« 
3 3* 9 
3 *9«> 
3 27-0 
3 259 
+3 *5 7 




o 29 


It will be noticed that the comet is diminishing in brightness, 
and on October 12 will only be half the brightness at the time of 
discovery, August 20 

y Viroinis —Of the many double star orbits which have 
recently been computed by Dr See, of Chicago, none presents 
more features of interest than that of y Virginia This famous 
double star has been very persistently observed since its dis¬ 
covery in 1718, but none of the orbits previously determined are 
consistent with the most recent observations Including some 
of his own measures, Dr See finds the following dements 
[Astronomical foamed, No 35a) — 

P *» *94 0 a - 504 

T - 183653 „ 1 = 31-0 

1 = o 8074 „ A at 370 O 

0 = 3 989 n ™ 1 8557 

Apparent orbit 

Length of major axis * 6 824 
, minor axis = 3 530 
Angle of major axis = 140' 4 
, ,, per last ron = 140° 4 

Distance of star from centre •* 3 062 
A comparison of computed and observed places shows, 
according to Dr See that these elements are probably the most 
exact yet found for any binary star It will be seen from the 
figures given that the lme of nodes coincides with the minor 
axis of tne real ellipse which is also the minor axis of its protec¬ 
tion , and, owing to the small inclination, the apparent ellipse 
is only slightly less eccentric than the real ellipse, so that the 
foci of the two ellipses nearly couetde Dr See points out that 
one of the consequences of this disposition of tne orbit is to 
make the movement of the radius vector in the apparent orbit 
very little different from that in the real orbit, wo that y Virgints 
famishes the best test we have for the exactness of the law of 
gravitation fa stellar systems “ If there is any deviation from 
the Kepierian law of areas, it must be extremely slight There* 
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fore the force is ccrtainl) central, and if it differs at all from the 
law of Newton the deviation must be relatively unimportant ’’ 
The orbit is also reinirVable for its great eccentncitj, which 
suniasxes that of my known stellar orbit 

I or mmy >ear» to come the ongulu motion will lieverj alow, 
md Dr See draws attention to the fact that observations of 
distance will be more valuable than angular measures m effecting 
a further improvement in the elements 


1IH ri/IKl) INTERNATIONA! ZOO!OGICAI 
C ONuRL S S AI ILYDEN 
UkOM first to last this Congress Ihe Session of which 
lasted from Seplembvr 15 to ai, wrs fivoured by e\ 
ceptionvlly hne autumn weather, and the quaint old town of 
I^eyden, where the meeting was held, us well as the island 
of Marken, the /onlogical Park at (iraveland (where apteryx 
thrives mil gnus ire kept in free pastures) the /< ological Station 
at liclder, the se 1 lieich of katwijk and Schovemngcn, and 
the port of Rotterdam to all of which places excursions were 
orgimsed, were unelci these cmumstances seen At their very 
last 

Xhe ehanctcr of the meeting was eminently international 
The daily bulletin although edited m french, contained in 
nouncements cf lectures ti he held and of |iapcrst» la read in 
I nglish ind lntumun and in the Sections these three elifTeient 
tongues often sutcei led 1 ne another rapidly and fraternally 
On the Sundiv evening prccetling the official opening there 
had lietn an informal mustering of the forces then elready 
isse mbled and 1 rof lluhreeht of Utrecht, who, as President 
of the Netherlends Zoological Societv gave a hearty weltonte to 
those present, hinted at the inad^isal dity of till wing the use of 
more thin these three Itnguigts 
Still besides forty two rt| resent etives from ( real Britain and 
the 1 nited States sisty three frim 1 ranee and Belgium and 
twenty from Oei unity md \ustrn, there were no less than eleven 
Russians, eight Semihnavums, and sixty four Dutthmen in 
sen! ed as membets whi hul to reslrut the use if their mine 
language to conversation among themselves 

The tot el mtmlier 1 f members intcnlied was 332, and not only 
the number but also the quality of the roolugists asseml led was 
such as to mike this international gathering really a very 
representative one wluch served to lmng together some of the 
veterans of the old guarel, and a great number of the younger 
generation of roolugists 

A glance along the list of those that weie present will show 
this et unie There we find Jnl \ let Caras, Th Limer, V 
llensen, \ Metzger 1 1 Schulze, R Semon.J W Spengel, 
R Virchow, Aug Weismann K (irobben, C h Julin, I de 
Sflyx Ioncchamps, ( I Utken, H field, O C Marsh, W B 
Scott C W Stiles H Blanchard 1 Bouvier, \ Cedes, A 
Milne hdwards I I’erncr, L \adlant J Anderson, Sir W H 
Mower S J llickson, John Murray, Adam Sedgwick R B 
Sharpe, R Tnmen d Arcy I hompson S Apathy, S Brusma 
C lmcrv, K Collett A kowalevsky, W Schimkeviteh 
Vi Salensky, W Blasius, N Zograff, V\ I^eehe, f A Smilt, 
Th Studer, van Wyhe Max Weber, \osmaer, Sluiter, van 
Rees, Lidth ek Jeude kerbert Jentink, Huhrecht, Hoffmann, 
flock, Horst, Lverts.Buttikofer M C Dekhuyzen, L Rosenberg, 
and van Bemmelen \erv many of these read papers in the 
Sections, three of them (John Murray, A Milne Edwards and 
Weismann) addressed general meetings, whereas on the 
Tuesday evening a lecture on the curiosities of lard life, 
illustrated by coloured lantern slides, was given bv Dr Bowdler 
Sharpe, of ihe British Museum, and was attended liy the young 
Queen and the Queen Regent 

The Committee of Organisation, to whose excellent arrange 
ments much of the success of the meeting was due, were Prof 
Huhrecht of Utrecht, Dr Jentink, Director of the Natural 
History Museum, Iweyden (President of the Congress), Dr 
Hoek (Secretary), and Dr Hont (Treasurer) 

There were six different Sections, a new feature of which 
was the inclusion of palaeontology with recent oology There 
was no separate Palaeontological Section 
In the first Section (general zoology, geographical distribution, 
with the inclusion of fossil faunas and evolution theory), Mr A 
Sedgwick, of Cambridge, gave an exposition of his views con 
ceming direct cellular continuity in the living organism In a 
later meeting of the same Section, Prof Apathy, of Klausen 
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burg (Hungary), demonstrated a senes of the most beautiful and! 
delicate microscopical preparations, which, already at an earlier 
date, have led him to conclusions very similar to those of 
Sedgw ick lust referred to 

l*ruf Henscn, of kiel, gave an interesting account of the 
f lankton expedition, Us aims and its results 
Prof Elmer, of Tubingen, spoke m this Section on the 
, and ont'-' '- 


subject of orthogenesis, ai 


>n the impotence of natural selection 


In the second and third Sections, devoted to living and extinct 
vertebrates their anatomy and embryology, papers were read by 
Profs /ografl if Moscow Vaillant, O C Marsh, BUtUkofer, 
Liitkrn, I eche Semen, Huhrecht, and van Bemmelen 
The fourth, fifth and sixth Sections embraced the invertebrates, 
one of them liemg specially devoted to entomology Messrs 
Warden Stiles (from the United States), Hickson, Blanchard, 
(«oto (from Tokyo), Perrier, kowalevsky, Schimkeviteh, Colson, 
Salensky, tnd |uhn were among the principal speakers in these 
Sections 

The scctn nil meeting whieh proved to be the most attractive 
w vs the one that was held on the last day of the meeting, when 
in the six mil Section temporarily presided over by Rudolf 
\irchow, Dr 1 Dulxus, the indefatigable naturalist, who has 
devoted the list six years to the collection of pvlvontological 
specimens in Sumitra and Java, give a full mount of the find 
ingof the remn inte of his Pithnantkropn credits 

The four fragments (a lemur, the upper part of a skull, anil 
two teeth) upon which this new species looked upon by its 
author vs an intermediate stage between the anthropoids and 
m in, was loan led were laid before the Seetion, together with a 
good many pieces intended fir comparison A most interesting 
discussion I 11 wed m whieh \ irehow, O C Marsh, Emil 
Rosenberg, S11 William Mower and lhof Martin took a 
prominent |iart Virchows contention was that the four 
fragments ell 1 n t belong to the same animal He attempted to 
dense arguments from patholugieal anatomy, which would show 
that the osteophytic outgrowths of the femur described by 
Dubois were indications tending rvthci towards the human thus 
towards the simian origin of the femur Nevertheless, he spoke 
in a very appreciative tone telling thi Section that he had only 
wished to put in a point of interrogation where Dubois’ aflirma 
tions did not appear to him to be as yet fully justified 

Prof Marsh was inclined, on grounds derived from his vasr 
expenence in palvontological excavations, to support mnny of 
Dubois coni lusionv He hail noticed exostoses of a similar 
nature as those of Pithecanthropus in fossil animals of quite 
different orders He pointed out the necessity of carefully 
comparing these remains with those from the Sivahk Hills 
Prof Rosenberg considering more especially the femur and 
the cranium from the point of view of the anatomist, tried to 
show that the four characteristics, bv which Dubois separates 
the femur of I lthccanthropus from that of man, are found also 
in human femora in some few cases even all of them combined 
The skull, on the contrary, is more that of a pnmate , but he 
did not agree with Dubois argument that certain pecuhan 
ties of its planum nuchalc tended to show that the animal had 
assumed a more erect gait Very similar peculiarities are 
found m the New World Cebus, wluch moves on all fours 
Rosenberg acknowledged, however, that the high intrinsic value 
of the fragments was in no way diminished by the doubts ex 
pressed by him, because the femur, even if human, would prove- 
Tertiary man to have existed m Java, the origin of man being 
thus pushed further back towards the earlier Tertiary period 
The results of this discussion, though not a decisive triumph 
for Pithecanthropus as a valid species, was a unanimous 
recognition of the great importance of Dr Dubois’ researches. 

Another interesting afternoon lecture, which attracted numerous 
members of different Sections, was given by Prof W B Scott, 
of Princeton, and was illustrated by lantern slides The won 
derfol continuity of the American tertiary formations, the vast 
geographical scale on which they are developed, and the excel¬ 
lent state of preservation of their fossils, was specially 1 ousted 
upon Skeletons of many members of the beautifully Continuous, 
phylogenetic senes were projected on the st 
Of the lectures held at the gem 
John Murray and Prof I" 
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to that of certain Islands m the Pacific Ocean, and Dr. Mi 
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and of its principal results In seconding a vote of thanks t j 
D r Murray, Prof Milne Edward* availed himself if the ippor 
tunity of complimenting him, in terms of the highest eulogy, on 
the completion of the CkaUtngtr Reports the cost of which has 
been so liberally met by the British (internment and the editor 
ship of which nos been in the hands of Dr Murray since the 
■death of the late Sir Wyville Th< mson 

Prof Weismann s lecture t j the general meeting treated of a 
much more abstruse and compile ited subject vir Germinal 
Selection Under this name he introduced what he holds to be 
a supplementary hypothesis to that ol Natural Selection, and l y 
which he explains the fact that useful venations appear to be 
protected from their very first ipj earance so that, when natural 
selection would require thim they are indeed always there 
The simultaneous development of hamumnus variati ins f 
different parts of the same organism was at the same time 
elucidated on similar principles 

It may be noticed m passing that these theorelieal views if 
Weismann s approach very clisely to views expressed as the 
result of quite different senes of paleontological observations 
ly W B Si tl and others It is clear thitan explination of 
certain groups f facts is yet wante I Weismann will have to 
show that his speculations do indeed bnilge this gap 

In the three general meetings other questions of international 
significance were settled In the first one presided over 1 y the 
Minister of the Interior Mr van Houten, the pn/e to which 
the name of the [resent 1 mperor if Russia is attached was 
iwvrded to Dr K T Scharff of Dublin In the second one 
of Wednesdiy September 19 thee ntlusiuns of a repirt of M 
B uvier on the quest! n of bil lie graphical ref rm were unam 
mously carrie 1 and seven members if the Controlling ( omnus 
sion n vminatcd vi/ Messrs Spengel Sidney Hickson W B 
■S ott Blanchard lloek Schimkevitch and f-ang 

An ither cvmmissi >n f r the definite t sdification of the rules 
f roological mmencliturc was appe inted and consists f 
Messrs Blanchird Victor Carus Tentink Selater andWarlell 
Stiles 

In the final meeting Sir William I lower was nominated to the 
presidency of the next /oolrgical Congress, in 1898 Upon the 
proposition of the I resident of the C ingress, in the name if the 
Committee of Orgamsoti in It was decided to meet in I ngland 
the exact place of meeting I ung left to the conxiderati in f the 
|>ermancnl Bureau 

During the C ngress as hns alrealy been anniunced in 
Naiuhi three of its most eminent members—Messrs Weis 
mann, Milne Edwards, and Sir Wm blower—rereived the 
honoraiy degree of Doctor in Science (Section of /jology and 
Botany) from the Senate of the Ulrtcht University, upon the 
proposal of the faculty of Natural Philosophy 

On Saturday the meeting cl ysed and the memliers united 
in a farewell banquet in the concert hall, where the Minister if 
the Interior was again present 

On Sunday, the 33nd, the Amsterdam Zoological Society 
Natura Artts Magutra invited the members to a luncheon party 
ind to a visit to its well known gardens and aquarium 
After this the memliers of the Congress definitely separated 
There is not one of them who has not extended the circle of his 
personal acquaintance amongxt his fellow workers in the field of 
■zoology And this extension of the feelings of international 
scientific fraternity is one of the great advantages of these c ismo 
poll tan gatherings 


rHE IN 1ERNA 7JONAI CONGRESS Or 
PNySIOJOGISTS AT BERN 


Y/T ONDAV, September 9 Presidents, Profs Chauveau and 
Bowditch Dr Boruttau (Gottingen) demonstrated on 
a platinum wire contained in a glass tube filled with 6 per cent 
salt solution, electrical changes 'negative variation), analogous to 
those occurring upon stimulation of a nerve trunk The 
negative variation occurred not only upon electrical, but also 
upon chemical and mechanical stimulation of the Wire The 
apparatus used for the purpose were a Hermann’s repeating 
rheotome and a Thomson’s galvanometer 
Profc Ewald and Goltr (Strassburg) showed a dog from 
which they had removed, at three successive stages, large 
portion* of the spinal cord In all 158 mm had been removed, 
this involved all the spinal cord below the middle dorsal region, 
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inclusive of the caudx equina The dog had already survived 
the last operation two years The condition was as follows — 
(1) b mire muscular degeneration ol hind limbs, and bock 
muscles below mid dorsal region, (2) evacuation of Pices, 
and sphincter mi ext normal (3) large quantities of unne 
collected in bladder, but were eventually evacuated, (4) 
vascular tone normal Aiunul gave birth to young ones since 
last operation, and suckled them normally 

Prof lano (blorcnce) showed a special apparatus by which 
he could measure exactly motor reaction time He worked on 
the dt g and found that it was 32 6 sec for anterior paw, 27 32 for 
posterior After removal of parts if cortical layer of frontal and 
occipital lolics this rcactiin time was diminished upon xtimula 
tion of same regions it was increased 1 rom this the author 
c included that the rorticil cells especially of the frontal region, 
exert a constant inhibitory action oa the spinal cvrd 

Prtf Iainglcy (( ami ridge) gave a dtm instrati m n (1) the 
general anatomical relilienx of the sympathetic system, (2) 
cinnection of nerve cells ail 1 nerve fibres (3) reflexes from 
the sympathetic system 

Dr Mann (1 dmlnngh) nad a |aper occimpome 1 ly lantern 
slides an 1 gave 1 tern nstratiun in the position if the psycho 
m tor are is in the ral bit hedgehog dog anl cat The result 
of the authors rts arches was to show thit (1) the same general 
scheme of urringot cut f the psych) motor areas hi Ids gml 
thr mght ul the animal k ng I in, and (2) that there exist in the 
those animals lentns f v trying psych > m itor valne (higher 
and 1 >wer centres in tl e | hysiological sense) 

1 nf ( lule (/finch) iis ussed the growth of muscle an 1 
came to the conch sion lhit it w is periodic and that there exist 
in muscular fil res ehmges c rresp mding to these pen ids He 
further discussed uil vhowL I the cflcct if txcision of the 
infen r icrvical gmglion up n the biceps and psoas of tht same 
stde Within twi nty f ur h urs if this excision these muscles 
increase in woght ini have their resistance to mechanical 
strain crcttly diminished (rupture eixilv) 

Prof Vitrxi (BuLharest) pr luce I blindness in a monkey by 
removal of the rci| itil rcgin of the hram , two yeirx ifler the 
operati n the animal recovered t > a slight extent, its sight Upon 
examining the 1 run at the seat ol the lesion he ft und 1 tissue 
if new f rmativn this tissue was very v iscular and us extirpa 
tl 11 repr > lu< e 1 the bllo Iness Histological examination of this 
tissu showed the presence of nerv )us elements which tht aulh a 
regarded as f true new f rnution 

Dr Dem *or (Brussels) stained the brains if animals I > which 
he hi I given a strong lose of morphine or chloral hydrate by 
< I dgi s method Demoor ft und that tht plntoplasm of the cell 
processes in these mini ils presented 1 characteristic mannilhform 
aspect, whith was not to lit observed in normal animals The 
author showed his preporali ns 

Mondxy ifternoon I residents Prof Hensen and Moss — 
Pr if 1 linen (Lausanne) described the characters of a gastric juice 
blamed by the author and Dr b remont (Vichy) from the isolated 
stomach of a dog The esophagus was sutured to the duodenum, 
and a fistula was made from which the gastric juice was 
collected I be juice was without smell >r colour, was highly 
acid, and could digest its iwn weight of coagulated albumin 
The author further gave the result of hi* researches on the 
influence of the spleen on pancreatic digestion He f und a 
given quantity of blood from the splenic vein added to a 
pancreatic infusion, greatly increased its digexUvr pown whereas 
the same quantity of ordinary arterial blood did not 

Prof Stmff (Geneva) discussed the effects of an isolated lesion 
of one pyramid and showed that it produced degeneration in 
the pyramid only and not in the pyramidal tract 
Dr Gfirber (Wurrburg) described the results of his researches 
on the crystallisation of serum albumin He treated horse serum 
after Hoftneuter’s method (ammonium sulphate), and obtained 
four kinds of crystals The author showed diagrams of these, 
and gave the results of their analysis 
Prof Tigerstedt(Stockholm)descnbedanewapparatus,onthe 
principle of Pettcnkofei and Voit, for respiration experiments on 
man The author s apparatus is of such volume as to be ablt to 
contain several men at the same time 

rutsday Siermng — Presidents, Prof Rutherford and Hegir 
—Dr Hu, jfinr (Leipslg) supported Engelmann’s view that the 
propagation of die rhythmic cardiac wave takes {dace from fibre 
to fibre He could not confirm Kent’s results He found in 
ms mauls, including man, a single muscular bundle which 
showed croes ttnaUon, going from the inter auricular down into 
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the mitral valve The author divided thu bundle by a tnuuvene 
mcinon of 2 mm , and found that after thu the auricle and 
ventricle beat each with its own rhythm This bundle contained 
no nervous elements 

Ur Kaiser (Heidelberg) showed that upon pinching oft the lower 
two thirds of the partially emptied frog s ventricle this portion 
remained motionless, but on subsequently clamping the bulbus 
arteriosus, tension being produced in the ventricle, it recoin 
menced to beat Ur Kaiser explains thu result by supposing 
the existence in the frog s heart of a senes of neurons which 
are discharged by an impulse which starts m the sinus, so that 
the mechanism is that of a reflex action , he believes the 
pinching destroyed the continuity of the nervous apparatus, 
while it left the muscle intact 

Prof kronteker (Bern) demonstrated m a most sinking 
manner the effect of a sudden arrest of the coronary circulation, 
by injecting paraffin melting at 39° C into the descending 
coronary artery The heart at once stops and enters into 
marked fibnllar contraction, from which, except occasionally in 

B animals, it never recovers This effect is not produced by 
_ n. of the same artery , thu, in I rof Kronccker's opinion, u 
due to collateral circulation being at once established 1 rom 
thu experiment kroneckir infers that the cardiac rhythm is due 
to the activity of some structures which are exceedingly sensitive 
to sudden cessation of their blood supply, thu is not true of 
muscles or nerve trunks but is of a nerve plexus or a ganglion 
cell 

Dr Magnus (Heidelburg) showed a sphygmograph for use on 
a dissected out artery 

Prof Hurthle (Breslau) showed a new method of registering 
the arterial blood pressure in man The arm is made bloodless 
by means of an Lsmark s bandage, and introduced into a 
phlelhysmograph connected with a tambour Hurthle also 
showed a method for simultaneously recording the heart move 
ments and rendering audible the heart sounds 1 he latter was 
effected by a resonating box placed against the chest wall, to the 
box a wooden tuning folk was attached , the limbs of thu vibrated 
in unison with the heart sounds, and varied the intensity of a 
current ltd through the primary coil of an induction apparatus, 
and through a microphone placed between the limbs of the fork 
a telephone was connected »nh the secondary coil 

Dr White (London) made experiments to show that perfect 
cardiac perfusion was not obtained with a kronecker s canula as 
modified by Williams, the actual perfusion in a Williams only 
extending to the top of the end piece 

Dr /untx (Berlin) described a new method for determining 
the velocity of the blood, it consisted in injecting into the 
carotid artery, during arrest of the heart produced by stimula 
turn of the vagus, sufficient blood to bring the blood pressure 
bock to the normal Knowing the amount of blood which has 
to be injected, and the time thu takes the velocity oi the blood 
as well as the amount propelled by the heart, can be deduced 
Tuesday Afternoon —Presidents, Profs Wedensky and Tiger 
stedt —Dr A Dostre (Pans) showed that if fresh fibrin u placed in 

Ea neutral saline solutions one finds after a certain time two 
ins in the solution (i) Globulin coagulating at $4°, 
Globulin having the properties of serum globulin , and 
her, that protease and true peptone art. also present This 
action of saline solutions on fresh fibnn can be divided into 
different stages If fresh fibnn be submitted in the same 
manner to the action of the digestive juices, the same results are 
produced, it is then quite justifiable to speak of a "saline 
digestion of fibnn Fibnn submined to the action of oxygen 
ated water, and to that of micro organisms, gave the same 
results When gelatin ts similarly treated, gekitoses an pro 
duced, and the gelatin loses its power of coagulation 
Dr A Beck (Lemberg) discussed the velocity of blood in the 
portal vein The author found that the normal velocity was from 
aooo to 2800 ems per second, and that o 63-0 79 grm of blood 
flowed through 1 grm oflner tissue in twenty four hours The 
author used CybuUky s method 
Prof Bernr Hayetmft (Cardiff) read a paper on the change of 
shape of the heart dunng contraction The author found it difficult 
to kill animals with the heart m systole, this he finally did by 
injections of HgCl* Killing animals with the heart in diastole 
presented no difficult) The ammqls were firosen immediately 
after death, and sections of their hearts cut at different levels 
The author's results confirmed those of Ludwig and Ilesser 


Prof F Gotch (Oxford) The discharge of Malaftertenu 
oiectrum The electrical discharge of the organ evoked m the 
living fish by mechanical and electrical stimulation was investi¬ 
gated by the capillary electrometer, the frog nerve muscle 
galvanoacope, and the galvanometer Each apparently single 
shock of the organ was found to be multiple in character 
showing an imltal primary, followed by several secondary elec¬ 
trical outbursts The primary outburst had a latency of 4/1000* 
and a duration of a/tooo* The F M F » 120 to aoo volts 
The secondary effects winch follow the primary are plainly 
perceptible in the isolated organ after killing the fish, hence 
the multiple character of the angle secousse is due to the organ 
itself Lach of the secondary effects occurs at an interval of 
from 4/1000 6/1000 after its predecessor The primary aa 
well as the secondary effects are monophase in character , hence 
a veiy profound physiological effect is produced 

F W Tijnmlmiht 


FORTHCOMING BOOKS OT SC IE Nth 
MESSRS C GRIFFIN & CO ltd, will shortly issue - 
An exhaustive treatise on “ Petroleum the Geographical 
Distribution, Geological Occurrence, Chemistry, Refining, and 
Testing, , by Boverton Redwood and Geo T Holloway, 
m two volumes 1 The Chemistry of Gas Manufacture a 
Handbook on the Production, Purification, and Testing 
of Illuminating Gas and the Assay of the Bye Products of Gaa 
Manufacture, by W J Atkinson Butterfield , ‘ Chemistry for 
Engineers and Manufacturers, by Bloxam Blount and K G 
Bloxsm in two volumes vol 1 * The Chemistry of Engineer 

11m, Building and Metallurgy vol 11 ‘The Chemistry of 
Manufacturing Processes , "Electrical Measurements and 
Instruments a Practical Handbook of Testing for the Electrical 
Engineer, by Charles II \eaman Textile Printing a 
Practical Manual of the Processes used m the Printing of Cotton, 
Woollen, and bilk Fabrics, by C S Seymour Rothwell, with 
illustrative specimens (companon volume to the "Manual of 
Dyeing, by Messrs knecht and Rawson), ' Bleaching and 
Calico Printing a Short Manual for Practical Men, by Geo 
Duerr, with s]K.cimens designed specially to show various stages 
of the processes described , a third cditun, revised and enlarged, 
of the ‘Outlines of Practical Physiology, by Dr William 
Stirling a fturth edition of ‘‘Foods tneir Composition ana 
Analysis, and x third edition of ‘ Poisons their 1 fleets and 
Detection, both enlarged and revised, by A Wynter Blvth , an 
eleventh edition, revised, of Munro and Jamieson s “ Flectncal 
Pocket hook a third edition, also revised, of Seaton and 
Rownthwaite s ‘ Marine Fngineenng Pocket book , a new 
issue, revised, of “Griffins Electrical Engineers Price book,” 
brought up to date and edited by II J Dowsing , a second 
edition, revised, of “ The Design of Structures ’ by S Anglin 1 
and the thirteenth annual issue of “ The \ ear book of Scientific 
and Learned Societies of Great Britain and Ireland, ’ comprising 
I ists of the Papers read before Societies engaged in Fourteen 
Departments of Research during 1895 
In the Cambridge University Press s announcements we 
notice a senes of volumes dealing with geographical and 


Prof A II Keane, and will treat of Ethnology This will be 
followed by 1 The Geographical Du tn but ion of Mammals,” by 
R Lydekktr Mr H F Toxcr is to wnte on the ‘ History of 
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Glauber, “The Collected Mathematical Papers of the late 
Arthur Cayley, vol ix j “ A Treatise on Spherical \stronomy,” 
by Sir Roberts Boll, ‘ Catalogue of Scientific Papers compiled 
by the Royal Society of London, 1874-1883, vol xi , a second 
edition of Heaths "Treatise on Geometrical Optics, "A 
Treatise on Abel s Theorem, ’ by H F Baker, “ A Treatise on 
the Lunar Theory ’ by E W Brown, “An Elementary 
Treatise cm Electricity and Magnetism.” by Prof J J Thomson, 
" A Treatise on Geometrical Optics,” by R A. Herman In the 
Pitt Press Mathematical Senes ‘‘Euclid,’' hooks xi and 
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xu , by H M Taylor, and in the “ Cambridge Natural Science 
Manual! 1 Mechanic* and Hydrostatic* Part ul Hydro 
statics, by R T Glasebrook, “ Electricity and Magnetism," 
by the same, “Solution and Llectrofysu, ’ by W C 1> 
Whetham, “Sound," by j W Capstick, ' Loasil Plants a 
Manual for Students of Botany and Geology, 1 by A C 
Seward, "The Vetebrate Skeleton,’ by S H Reynolds, 
“Text Book of Physical Anthropology by Prof Macaliater 
and a second edition of “ Practical Physiology of Plants, ’ by 
1 Darwin and F H Acton 

Messrs Swan Sonnenschein and Co s list includes — 4 Teat 
Book of Lmbryology Invertebrates by Drs Korschell and 
Heider, part i, translated and edited by Dr F I Mark and 
Dr W M Woodworth, with additions by author and trans 
lators parts u and in translated and edited by H T 
Campbell, “Textbook of Paleontology for Zoological 
Students,’ by Theodore T Groom, illustrated, “The Indian 
Calendar, ’ containing complete tables for the verification of 
Hindu and Muhammedan dates for a period of 1600 years (a d 
too to IOOO) for the whole of India, by Robert Sewell of the 
Madras Civil Service, in collaboration with Sankara B&lknshna 
Dilohit, noth a table of eclipses by Dr Schium, “ Practical 
Plant Physiology, by I rof Wilhelm Detmer translated by 
S A M x>r, “ Introductory Science Text books —“ /oology,' 
by B Lindsay, with illustrations and diagrams , “ Elementary 
Biology,” by Dr II J Campbell second edition, with appendix , 

Organic Chemistry, by J Wade, V oung Collector Senes 
“Fishes, by the Rev H A Macpherson, “Mammalia 
hy the Rev H A Macpherson, “Birds Eggs and Nests 
by W C J Kuskin Butterfield 

Messrs Longmans and Co s forthcoming books include — 
4 The Romance of the Woods reprinted Articles and 
Sketches, by Fred J Whishaw ’The Life of Joseph 
Wolf, Artist and Naturalist by A H Palmer The 
Life of Sir Henry Halford, Bart , F R S , President of 
the Royal College of Physicians, Physician to George III , 
George IV William IV , and ti Her Majesty Queen Vic 
Iona, by Dr William Munk “ Darwin, and After Darwin 
an t xposition of the Darwinian Theory, and a Discussion on 
Post Darwinian Questions, by the late Dr George John 
Romanes, IRS Part h Post Darwinian Questions Heredity 
and Utility The Life and Letters of George John Romanes, 
F R S ,” written and edited by his Wife, “ Studies of 

Childhood, ’ by Prof James Sully, and in a new genes of 
“ Physical and Electrical Engineering Laboratory Manuals, 

“Elementary Physics, by John Henderson, “The Magnetic 
Circuit in Theory and Practice, by Dr H du Bois, translated 
from the German by Dr E Atkinson 

Messrs George Philip and Son » announcements include — 
Maps —Topographical Map of the Argentine Republic, in io 
sheets, scale I 3,000,000, by II D Hoskold. Geological 
Map of the British kies, forming part of the International Geo 
logical Map of Europe, scale 1 1,500,000 Philip’s Topo 
graphical Map of England and Wales, in 40 sheets, scale 
1 300,000 Philip's library Map of India, scale 1 5,000 000 
Philip’s Large Map of Western Australia scale r 1,500000 
Philip's New Map of Liverpool scale 6 inches to 1 mile 
Stcis —“ Telescopic Astronomy, by A. fowler,‘‘The Anatomy 
of the Human Head and Neck, illustrated by means of 
movable coloured plates, with description, by William S 
luroeaux, “The Ox,” its external and internal organisation, 
illustrated by means of movable coloured (dates, with desenp 
turn, by Prof G T Brown, “The Oarsman’s Guide to the 
Navigable Rivers and Canals of the British Isles,” by Members 
of the Cruising Club 

Messrs Crosby Lockwood ai d Son hope to issue —“ Rural 
Water Supply a Practical Hand book on the Supply of Water 
md Construction of Water Works for Small Country Districts, 
by Allan Gicenwetl and W T Curry, “Dangerous Goods 
their Sources and Properties, and Modes of Storage and Trans 
port,” by H Joshua Phillips , “ Practical Masonry a Treatise 
on the Art of Stone cutting," comprising the construction, set 
lug out, and working of stain, arcnes niches, domes, &c , with 
fifty lithographic plates, by Wm R Purchase , “ Refrigerating 
and Ice Making Machinery,” by A J Wallis Tsyler, and new 
editions of “The Metallurgy of (sold, by M Eiafcr, with 
twenty five additional plates and working drawing*, and chapters 
n recent milling operations in the Transvaal, and the future out 
look in the South African Gold fields, and “ Practical Tunnell 
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rag by F Simms, with large additions on recent tu n nel l i n g 
practice by D K Clark 

We find m the list of the S P C K —“ The Romance of 
Science ’ Senes, “ The Splash of a Drop,' by Prof Worthington, 
with numerous diagrams , “ The Work of the Spectroscope,” by 
Dr Huggins, “ Time, by Prof Boys Manuals of Science— 

‘ Physiology, by Prof Macahster, * Ancient History from the 
Monuments Babylonia, by Prof Sayce, a new edition, edited 
and brought up to date, Simple Methods for Detecting Food 
Adulteration, by J 4 Bower with diagrams Gosse’s Fven 
rags at the Microscope, a new edition, revised by Prof P 
Jeffrey Bell, ‘ Iceberg, Prairie and Peak some Gleanings 

from an Emigrant Chaplain a Log, by the Rev Alexander A 
Boddy, “ The Zoo vol iv by the Rev T Wood, with 
coloured illustrations 

Among Messrs. A and C Black s new books will be —The 
last part of Prof Newton a “ Dictionary of Birds ’, “ Artistic 
and Scientific Taxidermy and Modelling,’ by Montagu Browne, 
Vol 1 of “Zoology, 1 by Prof Ray Lankester, • Text book 
of General Pathology and Pathological Anatomy, by Prof R 
Hi >ma, translated by Dr Alexander Bruce, two volumes, illus 
trated , ‘ Introduction to the Study of Fungi by Dr M C 
Cooke, illustrated , “ Dynamics by Prof P G Tail, “ Milk 
its Nature and Composition, by Dr C M Aikman, illustrated , 
and a new edition of Black’s General Atlas of the World,” 
with twenty six additional maps of the North American States 

Messrs Cassell and Co Limited, promise —The Century 
Science Senes, edited by Sir Henry Roscoe, 1 R b , “ Charles 
I yell his I ife and Work, by Prof T G Bonney, F R S , 
“ British Birds Nests How Where, and When to Find and 
Identify them, by R Kearton, with illustrations of nests, eggs, 
young Ac in their natural situations and surroundings, 
* 1 opular History of Animals for Young People, ’ by Henry 
Scherren, with thirteen coloured pistes and numerous lllastra 
lions in the text ' The \ear book of Treatment for 1896,’ 
twelfth year of publication, illustrated 

The Religious Tract Society promises —‘ Rambles in Japan 
the Land of the Rising Sun ' by Canon Tristram, with forty 
five illustrations, “A Visit to Baxhan and Argob, by Major 
Algernon Ilcbcr Percy, illustrated, ’ Plants of the Bible, by 
Rev George Hcnslow illustrated "A Primer of Hebrew 
Antiquities by Rev O C Whitehouse, illustrated, “Hidden 
Beauties of Nature, by Richard Ken, illustrated , “Consider 
the Heavens a Popular Introduction to Astronomy,” by Mrs 
William Steadman Aid is illustrated “ A Popular Handbook to 
the Microscope by I-ewis Wright, illustrated, ‘ I ighthouses 
their History and Romance, by W J Hardy, illustrated 

Messrs Sampson Low and Co will publish by subscription 
’Twentieth Century Practice an International Encyclopaedia 
of Modem Medical Science by leading authorities of Europe 
md America edited by Dr Thomas I Stedman, in twenty 
volumes Their other scientific publications include the second 
edition of 4 A History of Scandinavian Fishes , " A Manual of 
Obstetric Nursing, by Marian Hurafrey, vol u , and new 
editions of Hofmann s ‘ Treatise on Paper Making,” and 
Davis s 4 Practical Treatise on the Manufacture of Bnck, Tiles, 
and Terra Gotta, both fully illustrated 

Messrs Whittakfcr and Co announce the following works — 
“ Transformers for Single and Polyphase Alternating Currents, 
by Gilbert Kapp translated from the German , 44 The Inapec 
tion of Railway Material, ’ by G R Bodmer , 44 The Chemist a 
Compendium a Pocket book for Phaimagjsts and Students, ’ 
by C J S Thompson , Modem Prating, a complete hand 
book of printing ’ by J Southward , a new and enlarged 
edition or 44 Coal pit* and Pitmen,” by R Nelson Boyd, 44 A 
Practical Trigonometry for the use of Engineers, Architects, and 
Surveyors, ’ by Henry Adams 

Messrs Rivmgton, Percival, and Co will issue —“ Clinical 
Illustrations of the Diseases of the Fallopian Tubes and of Tubal 
Gestation," by Dr C J CulbngWorth, 44 Mensuration,” by 
Rev A D tferke, 4 Begmners Text Booka of Science " 
Series, "Chen»*try,” by G Stallard, "Geology,” by C L 
Barnes, 44 Electricity and Magnetism,” by L Cumming, 
“Heat,” by (j Stallard “Mechanics’ (treated expert 
mentally), by L, Cumming, “Physical Geography, byC L 
Barnes 

In Metals, Putman (Sons list we find —“Wild Flowers of 
the North Eastern States, ’ drawn and carefully described from 
life, by Margaret C Whiting and Ellen Miller, with 308 
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illustration* , “ A Natural Method of Physical Training,” by I 
Fdwin Chcckley, illustrated from photographs, new edition, 1 
"The Law of Psychic Phenomena, a working hypothesis for 
the study of hypnotism, spiritism, mental therapeutics, Ac , liy I 
T J Hudson 1 

The Clarendon Press has in active preparation — 44 A New | 
F nglish Dictionary ’ portions of D, edited by Dr J A H 
Murray, and of F, edited Uv H Bradley, “ British Moralists of 
the Eighteenth Century, edited by I A Selby Btgge, twovols , ' 

‘ Index Kewuists,” compiled at the expense of the late C R ! 
Darwin, under the direction of Sir Joseph D Hooker, by B 
Daydon Jackson, two sols , and “ An Introduction to the Algebra 
of (hiantics,” by L B I Iholt i 

Messrs t. Bell and Sons ha\c in the press “ The 1 
Mechanism of Men of War, by fleet 1 ngineer R. C 
Oldknuw, UN , “ Tirpedots, Torpedo Boats and Torpedo I 
Warfare, ’ hy latut J Armstrong, R N , " Nasal Gunnery, i 

liy Capt if G Carl wit, KN , “Naval Architecture, the 1 
Designing uid Construction of a Warship” by J J Welch I 
Logic a Handbook for ihe Use of Students ’by 1 Rylind , 

4 Gas Manufacture, by J Hornby 

Messrs James MacI chose and Sons, Glasgow, have in pre 

I nrat ion a volume on ‘ I)e if mutism, including Chafers on the 
duration of Deaf Mutes, by Dr J K fovt and W II < 
Addison , a new edition of a 1 realise on Diseases of tlte 1 
far ’ liy Dr Thus Harr An Aceount of Ihe Institution ami 
Progress of the 1 utility rt I hysuians end Surgeons of Glasgow, j 
by Alexander Dune in j 

Messrs W Blackwood and Sons announcements include 
‘ Introduct iry 1 ext Books of Metiorology, lyDr A Huchan, 
ntw eilition with cobured charts and engravings. Pages I 
Advanced I ext Book of tieology new edition revised and ] 
enlarged by Prof laepworlh, l)r Mackay s * Llements of 
I hysiography, rewritten and enlarged, 1 lementary Algebra, 

44 Mental Arithmetic 

The following additions will lie made to Messrs (reorgeNewnis 
4 library of Useful Stones “The Story of the I arth in 
last Ages by Prof II C Seeley, with original illuslrall ms 
from the author s collection, and “ The Story of the Solar 
System liy George 1 Chambers 

Mr I dward Ainol I will issue 4 The I xploration ol tht 
Caucasus, by I) W hreshfield, in two volumes, illustnted 
•( ycling for Health end Pleasure by L II l'orltr, revised 
ind “Strength, or, the Development and Use of Muscle, by 
G A Sampson 

Means W ind R (himberss list contains —I rainent 
Lngioeers 4 1 ivu> ol Watt, Stejihenson, 1 elfonl, and 
Brindley ‘1 homo* Alv* Fdis m tht Story of his 1 ife and 

Inventions , a re issue of ChamKrs s Lueylopedia, in ten 
monthly volumes 

Mr 1 isher Unwin gives notice of —“The I veigrven a 
Northern Seasonal, part n , 4 Fleetncity for I veryliody,’ 
illustrated The Cnminology Senes (a) 4 Criminal Sociology, 
by Prof F Fern, (J) “ Our Juvenile Offenders, by W 
lmuglas Mormon 

Messrs A D Innes and Co will publish 44 A Naturalist 
in Mid Africa, by G F Scott 1 lliot, with numerous 
illustrations 

To Mr Walter Scotts "Contemporary Science Senes will 
lie added 44 1 volution ui Art, as illustrated by the I ifc IIistones 
of Deagns,” tyr Prof A C 11 addon 

Messrs W H Allen and Co, have in preparation “ 1 erne, 
British and Foreign,’ by John Smith, ana a new edition of 
llerachel’s " Popular I eetures on Scientific Subjects ’ 

In Messrs Macmillan and Co ’s announcements we find 
the following —“ Sir Joseph Banks's Journal,” selections edited 
by Sir Joseph Hooker, kCSf.PRS Sketches In Sport 
and Natural History,” by tty. late Dr George Kingsley, with 
memoir by his son Charles Kingsley j “ A. Historyof Mankind,” 
by Prof Fnednch Rat/el, translated from the second German 
edition by A T Butler, with prefitce by Dr F B Tylor, with 
4 hirty coloured plates, maps, and numerous illustrations in the 
teat, in thirty monthly parts, and in three vols , “ Studies 
m the Art Anatomy of Animals,” hy Ernest I Thompson, 
illustrated, 44 The Cambridge Natural Hiatury," edited by 
S F Harmer and A 1 Shipley, vol v, l’enpatus, by 
A. Sedgwick, F R S , Centipede*, 4c , by F G Sinclair, 
Insect*, by D Sharp, F R S , 44 The Structure and De¬ 
velopment of the Made* and Fern* (Archegomata),” by 
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Dr Douglas Houghton Campbell, “The Scenery of Switxer 
land,’ by Sir John Iubhock, “A Handbook of British 
Lepidoptera,’ by Edward Meynck, 44 The Structure of Man, ’ 
by Prof Wiedcrsheim, translated by IT M Bernard, and edited 
by Prof G B Howes, illustrated, “ A Text book of Com 
parative Anatomy ’ try Dr Arnold Lang, translated into 
English bj Henry M Bernard and Matilda Bernard, vol u , 
“Dictionary of Chemical Solubilities," by Dr Comcy; “A 
System of Medium., ’ edited by Dr T Clifford Allbutt, F R S , 
live vols “A System of Gyn ecology, ’ edited by Dr William 
Playfair and Dr T Clifford Allbutt, FRS , “Flements of 
Palaeontology, by Prof Karl A von /ittel, translated and 
edited by Dr Charles R Fastman , 44 Principles of Mechanics, ’ 
by the hie Prof II Ilert/, translated by D E Jones, 
Lvolution and Man s Place in Nature * by Rev Dr Henry 
Calderwood, su >nd edition, m great part rewritten, 44 Mis 
ccllaneous Triers hy the late Prof H Hertz, translated 
liy D 1 Jones 1 leetro Physiology, ’ by Prof W Biedermann, 
translated by Miss F A Wells "The Scientific Basis of 
Anilytical Chemistry, by Prof Wilhelm Ostwald, translated 
by Dr George MacGowan , 4 Text book of Botany,” by Prof 
Strasburger and others, translated by Dr H C Porter “The 
life of Agassi/ by |ults Marrou, two vols , “ColumbiaCollege, 
Contnbutu ns to Philosophy, Psychology and Education ’ , 
Columbia Lmversity Biolomial Series “ Tishes, living and 
I ossil, ’ by Dr Bashford Dean , Columbia University Priss 
Publu. itions Statistics and Sociology, bv Prof Richmond 
Mayo Smith An Atlas of I ertihzation, by Prof 1 dmund 
B Wilson 1 foments of Geometry, ’ by George C Edwtrds, 
44 The Theory «f Soil >logy by F 11 Guldingx , 44 Alternating 
Currents by D C Jickson, “A Lalmratory Course in 
Lx|<erimental I hysies, hy W J I oudon and J C Mcl ennan , 
44 An F xercise B i >k of 1 lenient ery Practie el I hysies, ’ ljy R A 
Gregory, 4 1 lementary Textbook of Physical Geography for 
High Schools lyK S T»rr 


GbOIOOY Al THb llRIlI^II ASSOCIATION 
A IT1 K Ihe prcsidentul address, which was of great local 
interest end listened to with much attention by e luge 
eudlem e Mr H inner read two papers beanng on the Coralline 
and Rcxl Cne's This veteran geologist, who, with the late 
Mr Searles \A< si jun , did so mueh to unravel the age of the 
various Tertiary dqxisits in Cost Anglie, rendered much service 
to the Se< lion n zt >nly by the contnbuli W of papers and in the 
discussions lut by attending ihe numerous excursions, and 
nlocing his knowledge and experience at the service of those less 
acquainted with Plioeene and Pleistocene rocks 
Taking the 240 more abundant molluscan species found in the 
Coralline Crag apart from those which are represented by rare 
or even unique species, he finds that their assemblage points, 
mure dislim tly than the mere aggregate of fossils, to the Southern 
character of the fauna, 57 per cent being extinct, only one 
species is not found south of Britain, and not less than 36 per 
cent are characteristically Southern The following summary 
gives Ihe prmeipol fills on which this conclusion is based 

Summary of the abundant and ihanuhrtdu Sfecu r of Molim 1 
ocrurrtnir in the Coralline Crag 
Nol known as living (37 per cent) 89 

Living in distant seas 8 

, „ the Mediterranean 133 

,, , the West Furopean area 9 

„ not south of Britain 1 


Sftius of Etooptan Mollnsea incurring abundantly in the 
Coralline Crag 

Southern and not British (38 per cent ) 43 

British (rare) and Southern 9 

(35 per cent) 51 

British (characteristic) and Southern 91 

•> and not Southern 1 

Total 143 

Total number of species 436 
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In his second paper Mr Harmer acknowledged that the Eocene 
shells and prohably some others found m the nodule bed at 
Waldnngfiefd wire undoubtedly derivative , but he contended 
that it was possible that other* belonged to the period which 
elapsed between the deposition of the Red Crag at Walton and 
that at Butley This conclusion was mainly based on the fact 
that many of them are found in sit& in the Belgian Crags c f this 


ante of palms, and the dimimuion^ra numbers and variety of the 


Mr Burrows foil iwid with a paper on the distribution of 

I iraminifera in the Crags In tne Upper Crag or Newer -,-,—----<- 

1 h une there an 29 species of common North Atlantic reptiles. A paper by Mr R B White described various deposits 
horaminifem m thi Red Crag 20 species , and in the St 1 rth in Colombia (New ( ranada) t > which he attributed a glacial 

*-•*- ' ’ ’ "- T —•’—— °— ’ origin, he recognises moraines, erratic blocks breccias and 

ci ngl nnirates in places m stly made up of volcanic materials, 
lwt elsewhere made rf thi debris of sedimentary rocks The 
paper concluded with some novel speculations as to the cause of 
the lee Agi 
“ B Hi n 


iieds 163 of which 66 occur X m* the Coralline Crag Se me 
t f the Coralline Crag 1 oraminifm appear to have lieen lense 1 
fr >m older deposits Notes wen given on the age of the diflerent 
jwrtions of the C irallini Crag now r formerly esposed at sev eral 
important localities 

Nest came two papers on Southwold the first bv Mr If B 
\\ k <lw ml on a section recently expcsid liy denudation at the 
N rth Cliff an la second n net nt 1 oast erosion there I y Mr 
Spilli r The \ irwich Crag is succe ded by chalky boulde r elay 
in 1 that 1 y a fnsh witer loam peaty earth and a recent beach 
deposit m which a human skeleton wis found this star Mr 
S] liter s paper gave an account t f the erosion if the North Cliff 
duiing 1 st rm m May last and ly measurements taken since 
and inparisen with a map previously made by Mr Whitaker 
he 1 included that different pe ints on the coast had been eroded 
it tl 1 following rate — 

I isten Bavenls 1< si in 6 years 20 

1 isti n High Clift 13 22 

t vehithe Cliff 6 84 

In t» 1 sh rt i apeis which followed thi Riv fc Hill attn 

I Ui 1 the fermation of some boulder clays to rapid deposit ly 
thi igtncy of water under the influence of floating ice end ice 
refts ar ndusi n strongly controverted by several advocates of 
U11 l<en I ict thtory who were present A third paper by tht 
saint 1 it he r described traces of an ancient watercourse seven 
miles long in Suffolk 

A paper by Messrs Reul and Ridley described their recent 
researches by boring and an examination of the depc sits above 
the water level at Hoxne The fillowing is the section dis 

II ae I revealing tht apparent existence of a temperate flora be 
tween the morainic deposits and the Arctic plant bed \ grant 
was mode by the Association to enable Mr Reid to cmtinue 
this w >rk with a view of determining the relation of the 
1 ale lithic remains to the Glacial epoch 


Mr Clement Keid foliowtd with some illustrations of the 
glacial sections at Cromer, showing the great chalk boulders, 
the contortion of the chalk and the contortion, crushing, 
brccciation, and shearing of tht boulder clay at that locality 
Prof W B Scott gave an illustrated description of the “ " 1 
’ ’ J -* • -— — Tertiar ■■ 


Lands, and showed that this a 


Tertiary time* the 


the beginning of l he hocenc period up to Pleistocene tunes 
I videnct of change in climate is given by the gradual disappear 
ana tht J -*“- J -'**■“ 


Mr B rh mpson described a number of pre glacial valleys 
Northampt mshire lelrnging to the following chief types 
v w valleys without drift and having old filled up valleys no 
hind (a) valleys with roik 


( mv elly surface soil ilxut 2 

Bilik earth, towards the Iasi l obtain pti milti, 
cypnds benes of ox horse, elephant (?) and 

1 silt olithic implements about 13 

Sandy gravel sometimes carbonaceous with flint 
flakes about I 

i eaty clay with leaves of Arctic plants (i) about 4 
1 ignite, with wood of yew, oak (?) white birch and 

seeds of comil, &c about 1 

Green calcareous clay with fish fob a/a fuctnabi 
Bythtnia tentaculata cypnds hanunaUHt rtfiem, 

Larex about 4 

Boukler clay 

The day s work was closed by a paper from the President on 
some Suffolk wells, six of which penetrate some distance into 
the chalk 

Tuesday was devoted almost exclusively to papers on glacial 
subjects, opening with an interesting communication by Prof 
hollas on artificial glaciers, or “ pointers,” made of pitch Thu. 
paper was illustrated by pitch models split longitudinally, lan 
tern photographs, and models ui Canada balsam, images of 
which could be thrown on the screen The main point to which 
attention was directed was the power of the viscous substance to 
carry grains of nee, sand, or pigment uphill when confronted by 
a barrier, or when dnven into a narrow gorge The conclusion 
drawn was that ice and pitch conformed to the laws of fluid 
motion, and this was further illustrated by the flow of water 
over a raised model of Ireland, when the currents conformed to 
the directions of former ice movement The pitch sometimes 
travelled over heap* of loose material Without dtsturbsng them 
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other (3) streams re excavating old drift filled valleys (4) 
re excavated valleys with the drift only left m the form of nvir 
gravel dtnved fr m it In his account of some Snowdonum 
urns Mr W V\ Walts concluded that one of the shallow 
lakes in C wm Glas was in a very shallow rock basin, and the 
ther dammed by screr and stream detritus Glaslyn and Llyn 
I ly law though finding ixit over moraine, had rock barriers at 
depths f fr jm thirty to fifty feet below the lake surface so that 
they ire either confined in tme rock basins or else are very 
much shall wer thin is generally supposed 

I he Committee fc r expl onng the suj posed glacial shell lad at 
Clava hoj d to brine important results out within the year and 
that engaged in exploring the Calf Hole cave also hoped to 
finish Its lists of fc sails in the same period In rejx rting on the 
In el flint drill near Ightham Mr Harrison described 
excavati ns made intc a gravel 658 feet abovt the sea on the 
face of the ehalk escarpment worked flints chiefly scrapers ami 
flakes h ere found in great cpi intity In the discussion Sir John 

Ivans expressed scepticism as to the human crigin of the 
suppose 1 worked flints 

The C ommittec in C nst 1 rosion published a final report 
which contains an abstract jf previous reports, and a considerable 
amount of new information from Kent Suffolk Sussex, Hamp 
shire Norfolk Yorkshire the Northern counties Lancashire, 
and North Wales The ( innmtlee concludes that the work of 
devastation is much aided by the abstraction of shingle and 
sand an 1 also by the ercc tion of unsatisfactory sea walls and 
groynes They further recommend that the subject should 
become the work of a del irtmental Committee of the House of 
Commons The twenty first ind final report of another long 
standing CommiUn gives a useful summary of jjnnciples guiding 
underground water supply and then resigns its task to the 
local scientific sureties, which are urged to communicate all 
information received to the Geological Survey Office at Jertnyn 
street, where careful records are now kept Such a course 
naturally will give increased value to the information daily 
supplied tr inquirers from that office In the last paper Mr 
Holmes gave further information on an ancient silted up stream 
course which flowed between the high ground of Warlcy, 
Billencay, and Maldon on the one hand and that if Lamdnn, 
Rayleigh, and Althome on the other, into the Blackwater I he 
deposits of this nver were covered by the highest (oldest) navel 
terrace of the Thames system A paper by Messrs Lomas 
and Kendall dealt with the stnx produced by modern glaciers 
The first paper on Saturday was that of Prof Marsh on some 
I uropean Dinosaurs He exhibited a diagram placing American 
and European forms side by side and showing that the European 
types filled up gaps in the Amdrifcan senes In many of his 
restorations be differed decidedly from those which have been pre 
viously published, some of which he characterised as being like 
nothing “ in heaven above or in the earth beneath, or m the 
waters under the earth ’ The Connecticut Tnassic footprints he 
attributed to Dinoeaurs and not birds The Committee appointed 
to endeavour to recover the miming portions of the Cetioaaurus 
skeleton in the Oxford Museum bad been unable to cany out 
their work within the year, but they had now determined on their 
course of action, and obtained the requisite permission, so that 
they hoped to complete the work before the Liverpool meeting 
Mr Montagu Browne communicated a description of a section 
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on tht new Manchester, Sheffield, end Lincolnshire Railway, 
exposing Kinetic rocki in Nottinghamshire, and gave a Ust of 
fossils derived from these beds. 

The first part of Monday’s sitting was devoted to papers by 
authors from Prance and Belgium M G F Dolmi* con 
sidered that in Upper Tertiary times there were two great seas 
in Western Europe, one was to the east, not very far from 
Eastern England, in Miocene tunes, and extended over the 
Netherlands and North Germany, the other, or old Atlantic, 
was to the west of England, and extended m gulfs into France 
and Portugal, probably communicating with the Mediterranean 
Sea along the Guadalquiver Valley In Pliocene times the seas 
occupied similar positions, but the land was rather higher, and 
agulf on the Atlantic aide appears to have reached Cornwall 
The English Channel was dosed, and the Eastern Sea appears to 
have been open only towards the north M Van den Broeck s 
paper described the present state of knowledge of the Upper Ter 
tiary strata of Belgium He had determined that the Upper Oligo 
cene strata did not exist in Belgium, but that the Upper Pliocene 
was probably prevent there He concluded that the line of 
march of the Miocene fauna was from east to west, for Miocene 
forms present in Belgium were absent from England That the 
Miocene formation had been once present in England he inferred 
from the fact that half the Belgian Miocene fauna was to be 
found in the Coralline Crag A communication from M M 
Boole described the finding of remains of EUfkat ourtduittalts 
and E tmiti/ttus in association with worked flints, some of them 
of elaborate workmanship, but others of St Acheul type, and 
mammoth tusks, one of which was a 85 metre* in length , one 
flint was found under a tusk of S mendumatu 
Prof John Milne s report on Japanese earthquakes wag given 
in foil to Section A, but a short account of his work was com 
municated to Section C The author has prepared a catalogue 
of 8331 shocks recorded in Japan between 1885 and 1893 The 
instruments used have recorded earthquakes which must have 
travelled right through the earth with a velocity greater than 
if ita interior were composed of glaas or steel They also indicate 
movements corresponding with variations in barometric pressure 
and strong winds, and even a diurnal variation possibly due to 
the evaporation of moisture and the condensation of dew 

Dr H J Johnston Lavia reported on the activity of Vesuvius 
during 1895 (The substance of his report has already appeared 
in Natuxk for August 8) The Committee on coral reef explor 
ation presented an interim report on the negotiations between 
the Royal Society and the Admiralty as to beginning the work 
of sounding and boring Mr Osmund Jeffs reported that a 
number of the geological photographs collected by his Committee 
had found a home at the Museum of Practical Geology in 
Jermyn street and that the rest would shortly be deposited 
there Prints to the number of iaoo had been received and 
catalogued, but numeroui localities, and particularly the Eastern 
Counties, were as yet poorly represented The report contained 
some valuable recommendations for the apparatus suitable for 
continuing the work, and the Committee proposed to carry on 
its collection, and to make special efforts to induce local societies 
and individual! to fill up the blanks in the collection, and to make 
it a thorough photographic survey of geological phenomena 
throughout the United Kingdom A valuable appendix to the 
report contained a list of such of the photographs as had been 
employed in illustrating geological works Dr Hatch’s paper 
on the auriferous conglomerates of the Witwatersrand showed that 
gold occurred only in the matrix of those rocks, and not m the 
pebbles, it had probably been introduced by subaequent utfil 
tration Mr E A Walford, in a report ana paper, described 
the succession of limestones, clays, ana sandstone* which have 
been revealed by sinking between the Stonesfield slate and the 
Inferior Oolite in OxfordAire, and traced these divisions north 
west and south east, correlating the upper calcareous division 
with the Eulloman, and the middle sandy division with the 
Northamptonshire Estuarine senes. 

The early part of Tuesday was devoted to papers on deep 
borings, and the later part to work chiefly on invertebrate palm 
ontology The President described the succession of rocks 
revealed by the experimental bonng at Stuttoa The section 
which heeds the top of the next column give* that succevaton 
The lowest roclu are likely to be of Carboniferous or Silunan 
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Drift (river gravel) 16 

London clay and Reading beds 54 

Upper and middle chalk 7 *> 

Lower chalk, with very glauconitic marl at the 

base (almost t green sandstone) *54* 

Gault 49* 

P»1 coc02c rock, with « high dip 
Mr J hranciv gave the methods and results, hitherto unpub 
liabed or incorrectly stated, of the attempt to determine the dip 
of strata mu. with in deep wells at Ware and Tumford After 
rejecting various magnetic and mechanical appliances, the 
following device wai> hit upon The bonng tools were lowered 
with extreme precautions to prevent any torsion during the 
lowering, and by means of steel points connected with them the 
direction of a known diameter was marked by vertical chases on 
the circumference of the core while still «>» n/d, during the 
raising of the tool no twisting occurred, a wax mould of the 
top of the core i» nt& was then taken, and again the lowenng and 
raising were done without twisting The core sras then broken 
and lifted, and by means of the diameter marked on it u» ri/d, 
confirmed by a known line on the wax mould, the direction and 
amount of dip w as ascertained 10 teat the method the bonng 
was continued, and after the top of the core had been ground to 
a flat surfocc, steel punch marks along a known diameter, mam 
tamed by careful lowenng and raising with the same precautions, 
were impressed on the surface, and again the core was broken 
and lifted 1 his observation was within a degree of the previous 
one , >0 that there is probably only a negligible error, or none, 
m the observations The dip of the Silunan rock at Ware at 
838 feet below the surface was l’ west of south, at an angle of 
41* Similar expenments at Tumford, earned out with rather 
less success, gave the dip of the Devonian rocks at 994 feet as 
17* west of south at 35* from the honson These dips com. 
snond with those of the Secondary rock* off the Wealden axis 
The south easterly dip which hat been published for one of 
these instances is incorrect Mr 1 former, in a paper which fol 
lowed, advocated that the survey of deep seated rocks by bonng* 
should be systematically earned out Inf the Geological Survey, 
the expense being provided for indirectly hy the appreciation of 
real property, and directly by royalty, wherever success attended 
the operations 

Prof Claypole desenbed some whole specimens of CladodonU 
from the Devonian rocks of Ohio, which showed that many 
species hitherto defined from single and isolated teeth can no 
longer be maintained The Upper Devonian shales of the same 
region have yielded many genera of large Placoderms , the head 
of Dwukihys measured from 3 to 3 feet in length , Titanuktkys 
was still longer and the jaws of Corganuhthys alone measured 
34 inches in length, ending in teeth or points from 6 to 9 inches 
in length All these genera are closely allied to Coccostau 

One of the most important papers of the meeting was that by 
Prof Nicholson and Mr Marr on the Phytogeny of the Grapto 
litei They are led to believe that a character of essential lm 
portancc in dealing with the classification of the Graptobtes, and 
one which, in all probability, indurates the true line of descent, 
is found in the shape and structure of the hydrothecse, the point 
of next importance as indicating genetic relationship being the 
“ angle of divergence 1 These views are illustrated by reference 
to forms belonging to the “ genera ” Brytgraptus, DtpUgnpttu, 
Tttragraptu: and Dtdymagraptut , which appear in turn in this 
sequence Out of nine Tttragrapit (and the authors know of 
no other forms referred to this genus which are represented by 
well preserved examples), eight are closely represented by forms 
of Dtdymegraptitii which are closely comparable with them as 
regards characters of hydrothecse and amount of “angle of 
divergence,” whilst the ninth is comparable with a £Hdym»- 
grapttts as regards "angle of divergence” only Moreover, 
four of the Tetragraph are computable as regard* the two 
above named important characters with forms of Dukegrtphts 
and Bryegrapttu with eight or more branches, and the 
author* confidently predict the discovery of forms belonging 
to these or closely allied many branched “genera,” agree 
mg with the remaining Tftragraptt in what they regard 
as essential characters. They give details showing pouts 
of agreement of each group of the various senes, udud 
mg a two branched, a four branched, aad a many branched 
form, and point out how difficult it is to understand how the 
extraordinary r esemb la n ce* between the various species of 
Tetragraptm and Dtdymtgraphu (to take one example) have 
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5 r “ en * **> “ uwlUY supposed, all the specie* of a “ genu* have 
descended from a common ancestral for each genus, in the one 
<a*e four branched, and m the othtr case two branched On 
the other hand, it is comparatively easy to explain the more or 
less simultaneous existence of forms possessing the same number 
o fjttpc s, but otherwise only distantly related, if they are 
different ancestral types Phenomena somewhat analogous have 
been detected amongst the specie* of Ammonites and Brachio 
pods holloaing these inference* to their legitimate conclusion, 
the authors point out how “genera, like DtpUgrapitu and 
MonograpiHS, may contain representatives of more than one 
‘ family of graptohte* according to the classification now m 
vogue which would account for the great diversity in the 
characters in the monograpttd hydrothec-e 
Messrs Garwood and Muir foUowtd with a paper on the zonal 
divisions of the Carboniferous system The followup zones arc 
recognised by them — 

Zone of Preductus c f txUlburgtnsu 
„ , lahssvHHS 

, giganttus 

„ Ckoneitt papihottacr,a 

,, Sfnnftra oc top heata 

Mr Garwood has traced the zone of P laitssimtts occupying the 
same pc sition relative to that ol P gupwtius from Settle, m 
Yorkshire, to the Northumbrian coast near Howick Bum In 
conclusion, tht authors hope that their work may be continued 
by a Committee and one was appointed by the Section and 
confirmed by the General Committee of the Association 
Prof T Rupert Jone* in the twelfth report on Paleozoic 
Phyllopoda, gave a risunU of these organisms referred to in 
previous reports, and appended some valuable notes and two 
tables by Prof Lapworth of which the first gives a general 
correlation table of the Lower Paleozoic rocks , the second, the 
horizons of the chief species of Phyllopods A third table gives 
1 list of the geological order of species After hearing interim 
reports from the Committees on Luryptends, and on type 
specimens, the Section listened to a paper by Dr Woodward 
on Decapod Crustaceans from the Cretaceous rocks of Vancouver, 
m which the following new species were described CaUuuuusa 
WkUeavtilt, Palaoeorystcs Hanxyi Plagufkikalmui (t) van 
omtrtnus, and Homolopsts htchardsow Many of these forms 
approach contemporaneous F uropean types The closing report 
was that on erratic blocks The Yorkshire Boulder Committee 
and that of the Hull Geological Society are promoting a 
systematic survey of the ground New work has also been done 
in Lincolnshire, Shropshire, Cheshire, South Wales, and Ireland 
A very pleasant feature of this year«. meeting has been a 
senes of afternoon walks or drives, carefully planned by the Local 
Secretary, Mr Ridley , in many of these the President took the 
leadership and several members of the Section attended The 
list of these included Bramford, Sproughton, Orford Sudboume, 

S id Chillesford, Wood bridge and Sutton, TatUngstone 
, toxhall, and Cromer At several of these localities 
in* had been freshly scarped or reopened by the Local 
Committee and by the landowners It is much to be hoped that 
in future similar opportunities maybe afforded of acquiring as fall 
a knowledge of the geology of the neighbourhood In which the 
meeting is held 

ZOOIOGY AT 1 Hr BRITISH ASSOCIATION 
A S this Section was occupied with dredging excursions on the 
" Saturday and Wednesday, only lour days were available 
for sectional meetings, and as the number of papers and reports 
to be discusKd was large (nearly fifty), the sittings were con 
tinned late into the afternoon The majority of the papers 
dealt with marine zoological subjects, and fishery questions 
received special attention 

After the Presidents address on Thursday, the following 
reports of Committees were taken - 
On the marine zoology, botany, and geology of the Irish Sea 
The report deals with nine dredging expeditions held during the 
past year, and discusses the additions made to the known fauna 
Statistics of the dredging results art. given to show (i) the 
relative richness, per haul, of the shallower over the doeper 
waters, and (s) the relatively large number of genera repre 
sented by the species in one haul, pointing to the conclusion 
that, as a rale, allied species are not found together The sub- j 
marine deposits round the Isle of Man, and the currents of the 
Irish Sea are also discussed * j 
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On the migration of birds The nine years observation* are 
now being tabulated for presentation at next meeting 
Investigation of the zoology of the Sandwich Islands Valuable 
collections are bong made and brought home, and unless these 
are made now they can never be done, as the extinction of much 
of the present fauna is not only inevitable, but will he immediate 
Research at the Zoological Station at Naples. The British 
Association table has been occupied bj Mr M D HU1, who 
has been investigating the maturation and fecundation of the ova 
of Lchinodermata and Tunicate 

Research at the Marine Biological Laboratory at Plymouth 
Thu Committee have enabled Miss Florence Buchanan to work 
out the blood forming organ m the larva of Magelona, Mr E J 
Allen to work on the nervous system of the embryonic lobster, 
and Mr Sumner to work at the Echmndenn fauna of Plymouth 
Investigation of the fauna and flora of the West Indian 
Islands 1 he Committee reported upon the progress made in 
working up the collections 

On an Index Generum et Specierum Ammahum In Mr 
Sherhom’s hands the Index is making satisfactory progress 
On the physiological applications of the phonograph. The 
Committee are studying the marks on the cylinder of the phono¬ 
graph by nucrophotograph* and by recording curves, and they 
propose to make these available for philological purposes m the 
study of dialects 

The following papers were then taken I— 

On the Stereormthes, by C W Andrews They are a hctcro 
geneous group of extract birds, found in Patagonia, whose chief 
points of resemblance lie in their large sue and reduced power 
of flight home of them, at least, have no special affinities with 
the living Ratitie They are not repre sen ted in Luropean 

had* and reflection* on budding in compound Ascidian*. by 
l*rof W L Ritter (California) The author argues for the 
polyphyletic origin of the compound Ascidian*, he considers 
that there is no homologue of the “epieardram” of Cbothna 
in either Goodsina or Betrylhu , he suggest* that budding has 
arisen in small Ascidians as a compensation for diminished power 
of sexual reproduction , he believes that physiological necessities 
have modified the course of development by budding, so that 
the endoderm now produce* some organs originally formed from 
ectoderm 

A new classification of the Tunicate, by W Gar*tang The 

author gave his reasons for proposing to modify the classifica 
tions given by llerdman and by Lahllle, by adopting some of 
the feature* of each scheme In the mam he proposes to follow 
llerdman in the primary divisions, and Lahllle in the sub¬ 
division* He consider* Pyrosoma to be related to the pelagic 
forms such as Salpa, and not to the fixed Ascidians He makes 
use of the branchial sac largely in classification This paper 
gave nsc to an interesting discussion 
On the presence of skeletal element* between the mandibular 
and hyoid arches of Htxtuukus and Lmmargus , and on the pm 
sence of a sternum in Btxanckus gruttu, by Dr P White 
On the Cnixlonta, by Prof W B Scott. This and some of 
the other paper* gave nse to considerable discussion, and the 
Section did not adjourn till about five o’clock 
In the course of the day * proceedings it was moved by Prof 
W A Herd man (President of the Section), seconded by Dr 
P L Sc later (past President), and earned unanimously, that the 
zoologists of this Section desire to present to Dr John Murray 
their congratulations on the completion of the CkaUmt*r 
publications, and their best thanks far his splendid services to 
science This resolution was duly conveyed to Dr Murray, and 
a letter of thank* from him was received by the Section later 

in the meeting 

Friday was devoted to papers erf discussions on the marine 
fisheries Prof McIntosh fad off with a paper on some of the 
results of scientific investigations a* applied to the fisheries. He 
gave a useful summary of what had been effected by the Scottish 
Fishery Board j he showed that the three mile Omit was m 
sufficient to protect the spawning fishes, and in conclusion urged 
that scientific investigations on the fisheries should be earned 
out by Government and not be left to Umversrties 
Prof Haddoo followed with a report on the Royal Dublin 
Society s Fishery Survey, and also gave an account of the 
Fishery School at Rmgsend, near Dublin He pouted out the 
speeiaf conditions of the Irish fishery grounds, the lack of access 
to muketi and of fish curuu on the west* 

Dr Bash ford Dean (U S Fish Commission) gave an account 
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of oyster cultural methods expen menu, and new proposals 
He pouted out thedifficulties u "spat' collecting, and showed 
that if these could be ov ercome the problem of raising oysters 
successfully would be solved. He dwelt on the effects of bad 
aeration, and of changes of temperature, and on the difbculty u 
retaining the embryos in closed areas, such os the mart ttaolc 
at Toronto and the Brln&uy lake tn France F molly he dis 
<ussed the cultural methods recently patented in the United 
States 

Prof W A Herdman and Prof R Boyce gave a paper on 
oysters and typhoid, in which they explained the investigations 
they had made on the normal and abnormal bfe conditions of 
the oyster, including the effect of pathogenic organisms The 
oysters were laid down in various kinds of water, and fed on a 
variety of substances, both in the laboratories at Liverpool and 
also at the Port Enn Biological Station Some of the results 
obtained are the beneficial effects of aeration, the superiority 
of natural food (protophyta, Ac ) over artificial (oatmeal, &c ) 
the deleterious effects of stagnation great toleration of sewage, 
inimical effect of typhoid feud matter, the identification of 
Bactllus typhosus in oystets fourteen days after infection The 
observations are stilt m progress and a Committee of the British 
Association has been formed for the purpose of carrying on the 
investigation 

Dr H C Sorby read a paper on the oyster culture in the 
Colne district, which was to be visited by a ]»rty of zoologists 
from the Section the Wednesday following He described 
the grounds where spat was obtained, and the celebrated 
Pyefleet creek where the “natives’ are fattened for the market 

Mr I T Cunningham gave the last of the fishery papers on 
fish and fishing grounds in the North Sea Thu author du 
puled the idea that the great quantities of young plaice in the 
eastern ports of the North Sea arc derived from the spawn and 
embryos carried across by currents, and that these plaice when 
they grow large supply those parts of the North Sea that lie 
further west lie suggests that the plaice on the German side 
are a smaller race, and that they correspond in dutribution to a 
tract of warmer Atlantic water He urged the necessity for a 
scientific investigation of the North Sea fisheries, and for 
experiments in rearing young food fish in artificul ponds A 
discussion followed in which the authors of the papers, the 
IVesident, Mr Alw-ud, Mr A O Walker, and others took 
part 

In the afternoon a discussi m took place on zoological bibb > 
graphy, opened by Dr Ilaviland Field with an account of his 
scheme for the establishment of an international bibliographical 
bureau, to be located at Zurich The organisation is now nearly 
completed, and the bureau is expected to start work in January 
1896 Dr Field asks England to form a National Committee 
to organise a service of correspondents, and to give a grant 
towards the Bureau A Committee of the British Association 
has been appointed to consider the matter and report 

Dr Field also read a paper on the date of publicatnn of 
zoological papers, in which he urged that the date of distribution 
be adopted as “ publication 

Rev T R R Stabbing gav- 

in zoology proposing that on _ _ _ _ 

into a succinct form all the moat indispensable knowledge in 
each branch of zoology 

Prof G Gilson (lawvain) described the septal organs of 
Owtnta fusiformis Prof 1 Y Edgeworth read a paper — **— 
statistics of wasps, and Mr W Garstang exhibited a i 
and efficient collecting reservoir for the surface tow net 
tow net was experimented with on Saturday s dredging ex 
pediuon and was found to work eery satisfactorily 

On Monday forenoon, Prof L C Mall gave an account 
<iBostrated by the lantern) of our present knowledge of the 
ca u ses and conditions of insect transformation He pointed out 
the fundamental distinction between the metamorphoses of 
insects and those of other animals The metamorphoses of 
marine animals were larval, those of insects adult metamorphoses 
—the mlgatory stage bang late in the bfe In insects the 
migration was unklUskir by the adult the feeding by the 
young This caused considerable difference between these tiro 
stages, the adult insect becoming more add more highly organ 
ned and specialised and the larva more and more degenerate 
Thu marked contrast brought about the necessity for a quiescent 
pupa wage between This paper led to some ducusswo on 




Dr H. p, Sorby exhibited a senes of marine animals caught 
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in the Suffolk estuaries, and mounted as lantern slides after 
various methods of preparation 

Dr Sorby gave on account of hit apparatus for catching minute 
marine animals, and for mating the number of organisms in 
given quantities of sea water 

Dr F Fronkland read a paper on conditions affecting 
bacterial life in mer water, in wwch he showed that in a senes 
of monthly observations on the water of the Thames bacteria 


entangled, 

bunshmi 


three conditions which might affect the bacteria, and which he 
’ ’ temperature, sunshine, and the volume of 
a powerful germicide, but its effect ceases 
de|>th in muddy water The amount of microbes 
was round 10 v iry with the amount of flood water Storage has 
a very beneficisl effect in purifying river water from bacteria 

l’rof A C Iiaddon made on appeal to zoologists to urge up m 
Government and scientific societies the necessity for an mime 
diate exploration of oceanic islands of the Pacific He pointed 
out that the great depths of the sea would remain for long 
unaltered that the Antarctic was probably not undergoing any 
rapid change but that the firona and flora of the islands, and 
the customs f their inhabitants were all undergoing change 
from year t > year and therefore ought to receive our tint 
attend m 

A paper on the CoccuFe of Ceylon, by Mr E I Green, 
illustrated by lxtauliful plates, was read by Prof Howes 

Dr II O 1 rbes gave a paper. Criticisms on some points in 
the summary of the results of the Challenger 1 xpedition in 
which he dealt with the supposed greater sire of the sun in 
Carbomfen us limes and also with the views of Dr Murray in 
reference to the occurrence of similar forms in Arche and 
Antarctic regi ns Finally he pointed out that the evidence fir 
an Antarctic cintimnt in Tertiary times is really supported hy 
the Chall ngir cilleetion* rather than the reverse is held by 
Dr Murray 

A paper in the marine fauna of Houtman t, Vhr >lh >v Islan Is, 
West Australia 1 y W Saville Kent showed that the anomali us 
character if the fiuna of Abrolhos con only be occ unted f >r liy 
the assumption that an oeran rurrent setting in from the 
equatorial Indian Ocean penetrates as far south as this lslan 1 
group 

Dr Gregg Wilson read a paper on hereditary polydactylism, 
and also one on the reproduc ton if the common crab Dr 
Wilsi n was if ipimin that an increased sire limit w uld be a 
very distinct pr itection to the crab A ck se time at the end 
of the year would protect the female at a time when there ts 
most dcstructi n 

On Tuesday I rof Lloyd Morgan gave an account of his 
experiments on mstincti n young birds He reared young moor 
hens chicks Ac for the purpose of determining how far the 
activities of loc motion (swimming diving, running flying), 
feeding bathing kc are instinctive or congenital, and how fnr 
their detimteness is a matter of individual acquisition It was 
found thit timidity had a congenital basis but was perfected by 
imhvidual acquisition There was no instinctive avoidance of 
insects with warning colours but such avoidance was rapidly 
acquired by the inimdua) Thtre appears to be little support 
for the view that what is individually acquired is then passed m 
by hereditv 

Dr Bashfsrd Dean gave an exhibition of ova and larva, of 
Amut Leptdou us and Aafenser, with some notes on the early 
development rf the Ganoids, in which he brought out that 
Embryology supports the views derived from Iakeontology 
Dr Dean considers that Lepidosteus is the oldest or most 
primitive, and Amut the form which comes nearest to the 
Teleosts 

Dr Otto Moos (Munich) discussed some questions relating to 
the morphology and distribution of Medusa: He exhibited 
some plates of supposed deep sea Mcdus* from the Albatross 
expedition showing the prevalence of a purplish tint, which he 
supposed to be the complementary tint to the green phosphor 
escent light given out by many deep sea animals 

Mi J E Moore’s paper on spermatogenesis in buds, 
showed that the spermatic dements of pigeons have a marked 
tendency to form multmucleate mas s es The whole coarse 
seems to correspond more closely with eUsmobrancht than with 


lie showed that there were two types (1) Proterostybc, i- 

only m man and marmosets, and (3) Oputbostybc, known only 
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m rabbits and some other rodents, ...„ „ r .„ 

On the development of the teeth in certain Insectivora by M 
T VVoodward , on the poison apparatus of certain snakes, by 
(» S West, on the value of myology in the claauJicaiion of 
uunali by > G Panotn, and on ultimate vital units, liy 
Mw, Nina Loyard, concluded the ordinary sittings of the 


Section 

A notable feature of the meeting v 


1 the very successful 


charter*d from the Railway Company fir hedging outside 
Harwich Many bants of the dredge, and of vanou* forms of 
tow net, both surface and bottom, were made off the Nare and m 
lilt neighbourhood of tha Gunfleet bank targe quantities of 
material were obtained, including representatives of moat groups 
of tht Invertebrate The specimens picked out were arranged 
in i number of large glass jars and on tht return jt urney 
1 rof Htrdman gave n demonstrati n on the most interesting 
firms obtained On Wednesday the 18th the second roolugical 
excursion took place to Wyvenhoc to inspect the Colne Oyster 
fishery by invitation of tht Mayor and Cor]>0ration cf 
Colchester The party were taken < n b>trd the new stum 
oyster dre lgtr of the fishery B aril and hauls of the dredges 
wereobt lined at various points in the estuary of the Colne in or ler 
t > show the c mdition ol the oyster ground Large quantities 
of the 1 jlyz in AUyonuhnm qelatincmm and of ommor 
Astidians especially 4uidtella urtpnri were foun 1 associate 1 
with the rysters I he steamer then proceeded to the 1 jefliet 
creek where three millions of the famous Cilchester ‘natives 
are n w fattening here the party landed and inspectetl the 
(kicking sheds where the) were entertained to an oyster 
lunehe n On returning t the steamer dredging was again 
carried rn further lown the estuary s is to see as much as 
] ssthl of the groun 1 and thi dtffere it ages and conditions of 
the jstcr Lvery ficihty was given to the party for examining 
this Unix rtant fisbiry and a m st favourable impression was 
lecillicl if the healthiness of the ground the purity of the 
w atcr an 1 the excellent conditi n of the stock 


GFOURAPHY AI THT hRJTISH 
ASSOCIATION 

'THE Imlliant International Geographical Congress recently 
-*• held in Lond m seems 11 has e iff rdid sufficient intellectual 
dissolution f ir most British geogra| hers this year and many 
familiar faces were absent from Section 1 Comparatively few 
jwpers were presented fir reading and several of these were 
lead by the Secretaries as the aulhois could not attend It is 
1 ulitml whether papers presented in this way should be brought 
Itefoie the Assoeiation for fair discussion is impossible unless 
the author is present to support his arguments and answer 
questions 

If bection b retained its usual popularity this year—and the 
large lecture hall was occasionally crowded—it was nit because 
1 f the sensational character of the communications miule there 
was not even a luly traveller t rea I a paper A characteristic 
if the meeting was the exceptioml scientific value rf the papers, 
which dealt less with exploration than with research 

During recent yean the 1 resident if bection L has almost 
always been a practical geographer with a commanding kn iw 
ledge of one branch of his subject and thu year the succession 
was worthily upheld by Mr If J Mackinder, the Reader in 
Geography at Oxford, whose experience of higher education in 
geography enabled him to formulate a scheme for restoring that 
science to its proper plaoe in a rational umveraty system The 
older universities have not responded as was expected to the 
proposals of the Royal Geographical Society a* to the institution 
of Chairs of Geography, and the tune seems to have come for 
the Society to take a fresh departure either independently or in 
conjunction with a new university not blind to tne value of the 
experiment which has been tried and found sntufactory in 
Germany A Committee of the British Association has been 
appointed, without a grant, to investigate the teaching of 
geography in thu country, Mr Mackinder being chairman and 
Mr Herbert son secretary 

The President s contention that geography is not “ the science 
of all things,’ but a correlating study dealing with the results of 
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all sciences relating tc the earth front a special standpoint, was 
driven home by many of the papers presented to the meeting 
Mr W B Blatkte demonstrated by his greatly Improved 
cosmosphere the astronomical relations of geography, the com 
bination of a terrestrial globe with a transparent celestial gkdy» 
on which the constellations are printed, forming a great advance 
on the old armillary sphere, while the ingenious device of re 
moving 1 celestial and terrestml hemisphere allowed of the 
working of plane proMcms on the section as readily as of 
spherical problems on the surface of the outer sphere 

Climatology was discussed in the report of the Committee on 
the climate of tropical Africa which was presented by Mr 
Ravenstein the chairman It shows the results already obtained 
from the six stations in tropical Africa equipped by the Assocu 
tion The Committee was reappointed With a small grant and 
with a change of secretary Mr II N Dickson taktng the place 
of Dr If R Mill 

Dr John Murray gave 1 sketch of the central prohlem of 
oceanography—the circulation of the oceans, and the Section 
instructed the President to write 1 letter to Dr Murray con¬ 
gratulating him on the completion of the CkalUutpr Reports, the 
most import tnt contnbutnn to physical geography of recent 

Mr II N Dickson summarised the result of the recent inter 
nali inal ulisirvati ns on the North Atlantic, tn which he took 
part xnd ty the ai 1 of lantern diagrams showed that the dts 
tnlxition of the tern] erature of the surface water was intimately 
associated with the distribution of mean atmospheric pressure 
over the ocean amt that e nsequently the temperature of the 
Atlantic water wav an important factor in determining the 
weather av well os the climate of Western Lurope 

Mr A Trev ir Battyc rea 1 an interesting paper on the 
struggle fir existence in Arctic regions dealing with bio 
geographic il problems lxit unfortunately there was no time to 
discuss it A biological discussion which greatly pleased the 
audience but was perhaps somewhat inappropriate to the 
Section arose in Mr Borchgrevink s paper describing his 
recent experiences m the far Siuth and a proposed plan for a 
private Antarctic expedition Sir Joseph Hooker, the veteran of 
Ross s Antarctic voyages who was receded with great enthusiasm, 
referred to his adventures in the Antarctic seas and while con 
gratuUting Mr Borrhgrevmk on his work in the Norwegian 
whaling trip expressed little h pe of great results following x 
private expedition Sir William blower had the mteting with 
him in declaring that no more attempts should be made to send 
out ships 1 n the pretext of looking tor whales or seals bat with 
the h pc of gaining si icntific information 

The return to Vardo cf the fVindtoarJ after landing Mr 
Jackson m I ran* Josef Land occurred during the meeting, and 
Mr Montchore Secretary of the Jackson I farms worth expedl 
Uon, gave a brief account of the start of the land party 
In the historical aspect of geography Mr J L My res coo 
tributed a diseussun of the maps of Herodotus, which enabled 
in interesting contrast to lie drawn between tht il prwrt methods 
i f the ancient wt rid xnd the scientific inductions of to-day 
Tht papers descriptive of exploration dealt with Africa and 
Asia Captain Htnde s experiences in the C ongo State, and Mr 
G h Scott I lliot s admirable expedition for the scientific study 
of the Kuwenron region have already been before the public in 
other forms Mr H fe Low per s journey through Tarhuna 
and Ghanan in Tripoli was new, and the atchaological features 
wl ich he ibstrved seem ti be deserving of further study 
The Rev W Weston gave one of the most valuable travel 
papers—in account of his exploration* m the Japanese Alps, 
This range occupies the centre of the hugest island, with summit, 
rising to elevations of >ver tojaoo feet The snowfrll on the 
western side is enormous on account of the moisture m the 
prevailing wind, while the eastern side of tbs range remains 
comparatively free of snow Although the snow line in summer 
is as low as 7000 feet m places, there ere no signs of glacial 
action The volcanic mountains abound in hot mineral springs 
of high repute as baths, and ores of copper and silver are mined 
in several places Ihe flora and fauna are both nch, and the 
people retain their ancient politeness and hospitality, while many 
curious customs and beliefs survive amongst them 

Mr John Dodd, who was not able to be present, sent an 
exhaustive memoir on Formosa, where ha had resided from 1864 
to 1890 As a trader he had been much m contact with the 
aboriginal tnbes of the mtenor, and he gave a graphic account of 
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their mode of Ufe and thsa relations with the Chinese colonists 
The resources of the island Were described end the prospects of 
foreign tnde d i s cerned Frobfibhr no European b to well able 
as Mr Dodd to speak from experience of the latest irrreiiiei to 
the empire of Japan 

Dr A Markoff drew attention to the geography of Ruman 
Ask especially with reference to the SrberUn railway 

Major TMfwin gave an epitome of the work of the sixth 
Internstiodi Geographical Congress. 

Mr Miller Christy directed the attention of geographers to 
the remote islet of Rockall off the west coaat of Scotland which 
has never been property studied and he suggested that U would 
be a good field of research for a hardy ya^tsman Thu paper 
provoked a lively discussion m which the value of Rockall as a 
weather forecasting station was referred to and the practical 


difficulties m the way of utilising it considered 
The Section authorised the President to write a letter of con 
dolence to the parents of the late Mr Joseph Thomson exprem 
ing the high opinion umvenally held as to the value of the work 
he did in Africa and the warm affection with which his genial 
personality was regarded by every geographer 


Committee shows that the work of technical edt 
developed and mostly in the right direction Much of the 
instruction given was of a very elementary character but this is 
lost what 11 needed by the type of student for whom it u m 
tended It is satisfactory to note that a course of experimental 
science was followed by a number of teachers The Instruction 
was confuted almost entirely to experiments suitable for class 
demonstration and where possible for repet t on by evening 
school pupils The words of Mr C H Botham ley the Diree 
tor of Technical Instruction in Somerset as to the use of such 
practical work are worth repeating here Since the ch ef 
object of science teaching in evening schools is not so much to 
impart a knowledge of useful facts (though that is important) 
at to train pupils to use their eyes in their daily occupations to 
obaerve accurately and to reason correctly from what they have 
observed it is clear that if this end is to be attained the pupils 
must see things for themselves and not limply be told things 
and the experimental proofs must be complete and tl e reason 
ing bated on them mutt be sound We will go further and 
say that tiie only real scientific knowledge is obta ned not from 
seeing experiments performed but by do ng them Clear and 
accurate class demonstrations are undoul tedly go id but prae 
tfcal work earned out by the pupils thenuelies is far better 
and the more fodbties that are given for such work the firmer 
will b« the foundation upon wheha superstructure of technical 
education can be built 

Amoko the recent apoo atments we notice the following — 
Dr A HeydweiDer Pr vat docent in Physics and Physical 
Chemistry at btrassbuig to be Extraordinary Profcsaor at 
Breslau Dr Leo Cruenhut to succeed the late Prof Borg 
Chanlc * 1 Laboratory Wiesbaden Dr 
K W v Delia Tone Pnvat docent in Zoology at Innsbruck 
to be Extraordinary Professor Dr K Zickltr to the full Pro 
fessorship of Flectroteebnology at the BrUnn Technical High 
School and Dr Duetlewskl to a similar post in the Techmsche 
Hocluchule at Lemberg Dr t Yung to succeed the late 
Carl Vogt as Professor of Comparative Anatomy and Zoology at 
Geneva Dr B Weinste n to oe Extraordinary Professor of 
Physics In Berlin University Ik Max Verworn to be Extra 
ordinary Professor in Physiology »t Jena Dr Herbert Hurst to 
be Demonstrator m Zoology and Mr Vaughin Jennings to be 
Deroonstwor inGrology at the Royal Collie of Science 
DubHn |Dr J P Kutnen to the new HamsCfcairof Pliysms 

ssaffissasssj’' 

- A . T . rec ^ n L Matriculation Examination of the City and 
< “S Cgitral Tachmcai College seventy as candidates pre 
sented themselves and sixty two have been admitted to the 
*** t * ken M Solomon to 
whom the dothworken Scholarship of /fio a year and free 
education has been awarde 1 
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SOCIETIES AND ACADEMIES 

Pams 

Academy of Sciences September at —M Fiseau m the 
chair—On a specimen of black diamond from Brasil by M 
HennMoissan The s p ec imen 11 from Bahia Province and weighs 
630 grams (about 3073 cants) Its surface is in put rough 
appearing when slightly magnified as if gas had escaped there 
firms while in a petty condition It resembles the microscopic 
grains of crystallised carbon produced m the interior of suddenly 
cooled silver sad iron masses Thu specimen is parous and has 
lost weight since removal from the sou to the extent of sixteen 
grams —On the existence of phlonnc glycosuria m dog* after 
section of the spinal cord by M R Ltyine On the adminw 
tration of phlonsme glycosuria follows almost as in the case of 
healthy dogs and differs from the Utter ease merely m the pro 
duction of a less total quantity of glucose —A brochure entitled 
The actual hn its of our science a presidential address to the 
British Association at Oxford delivered August 8 1894 by the 
Marquis of Salisbury (translated by M W de Fonvielle) has 
been printed in the Correspondence of the Academy —On the 
composition of pflagfine by MM A B Griffiths and C 
Platt The violet pigment of the Medusa (Ptlagta) has the 
composit on C*H 17 NO T and is termed by the authors pftagfrne 
It is soluble in alcohol ether and acetic acid very soluble in 
carbon d »lphide and insoluble in water It g ves no character 
lstic absorpt on bands 
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1 IF RIG 

Justus ion luilg hts Itfi ind Work (1809 73) By 

W A Shenstone PIC (I ondon Cassell and Co, 

Limited 189$) 

O those who listened it is now twenty years ago 
to the F inday I ecturc given by the late Prof 
Hofmann within the wills of the Royal Institution to 
the h dlows of the Chemical Society of London or to 
those who have since lead the report of this eloquent 
md enthusiastic discourse in the Trutsaitions of the 
Chemical Society the tixk of preparing a new account 
of the life and labouts of 1 leb g would appear to be a 
my difficult one 

But to s ly merely that Mi Shenstone has succeeded 
in th s difficult task, would be scauelyto do justice to 
his admirtble 1 ttle volume which his evidently been 
veiy < irefully compiled ind which while it possesses 
liter try charm of us own gives t clear ind at the same 
time critical summaiy of the work and writings of the 
great chemist which m ikes it for popular read ng at 
ill events prefci tblc to Hofmanns brilliant lecture Mi 
Shenstone is ei ldtntly a m ister of exposition and if in 
ictding through the piges of his book the scientific m in 
encounters one 01 twost itemcnts 01 expressions ofopinnn 
vlh vhicli he rinnot igiee he will be re idy to condone 
these delinquencies in view of the generally excellent 
st> lc of the whole And notwithst inding the remark in 
the preface that the object has been not so much to 
dwell upon I cbigs priv ite life as to tell whit he was 
what he did ind why all chi mists and all those who 
ire versed in the hist uy of s lencc tdmire and esteem 
him so greatly the book as 1 b ographical sketch is 
superior to the heture As pointed out by the author 
it is quite true ind is remarkable as it is true that few 
people nowadays even imong students of chemistry 
know much about I ltbig s scientific work and his sen ices 
to the great dep irtments of ipplicd chemistry in pbysi 
ology medicine and agncultutc 1 lebig’s extract of 
meat, I lebig s potash bulbs and I lebig’s condcnsei arc 
the only things which a present d ly student can usually 
recall if asked to give in account of Liebigs work and 
these he seems gcnci illy to regard as trivial inventions 
deserving of little rematk Liebig’s life, cut short is 
one would say in these d lys of general longevity, at the 
early age of threescore ye its and ten, was full of activity 
The Royal Society Catalogue of Scientific Papers gives a 
list of upwards of three hundred papers published by him, 
of which some five and twenty were issued under joint 
authorship with Wohler his life long friend and associate 
And the Annalen which to this day are familiarly re 
iierred to as ‘ Liebig s contain in the first 165 volumes 
issued during his lifetime all the long array of memoirs 
which embody the results of the researches of the master 
and his pupils 

Up to the age of sixteen little promise of future 
greatness was given by the restless boy, at once the 
plague of his teachers and the sorrow of his parents, 
as he was told by the Rector of the Gymnasium. This 
penod of his life, marked chiefly by conflict with his 
schoolmasters, reminds one of Darwins early days at 
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Shrewsbury And examples of this kind of which many 
are now well known, fill one witji wonder that the school 
m ister does not yet recognise the need for greater elasticity 
in the prevalent system of education 

The ideal schoolboy is an orderly machine, always 
obedient receptive submissive, ready in the picket field, 
■ind with real or simulated enthusiasm for football, de 
spising all other games, and conservative to the backbone 
He is the darling of the master, who sends him home 
with glowing reports and arms full of prize books. It 
seems never to occur to any one that there may be 
natures to which the clissical languages and history 
make no appeal who have not the gift of the mathe 
matician, and who do not even care to play it cricket or 
football If suth appear in 1 public school they have a 
bid time of it dngging out then miserable days at the 
bottom of the form, regarded as fools by the masters 
and as muffs by the boys And yet among these school 
f ulures there may be I lebigs or Darwins, or at any rate 
there may be and commonly there is, the material out 
of which good and useful citizens are mode, if only they 
had a chance to show what they can do 

It is not surprising th it Germany should cherish the 
memory of Liebig for to his example md influence she 
undoubtedly owes the development and activity of her 
chcmic il schools and it is interesting to note the relative 
progress made by the chief European nations in this 
direction In Liebigs youth the supremacy of the 
t nglish and h rcnch chemists was unquestioned Berzelius 
alone representing the scienci in Sweden It was, as 
Liebig himself says a wretched time for chemistry in 
1 German) 

! Since that day things hive greatly changed, the 
j C erman labor itorics h ivc outnumbered those of England 
ind hiance togcthi 1 and their output of scientific results 
has so greatly ixceedcd the achievements of all other 
Fuiopean countries as to hive formed a subject of not 
undcsri ved reproai h to the lest of them. 

At the present time however, things are not so bad, 
ind there is great hope from the renewed activity of the 
| universities and tethnical schools in France and in 
Lnglind as well is in other puts of Furope and in 
America during the last few years, that these other 
countries will in future contribute their full share to the 
work of experimental investigation and the encourage¬ 
ment of scientific education and thought 

It would be scarcely fur to the author of this “ Life to 
make any attempt to epitomise it, short and compact as 
it is 1 hose who arc interested must read the book, and 
those who read it will certainly be interested But the 
estimate formed by the author of the relative value and 
importance of the several kinds of service rendered by 
Liebig to the world seems to be scarcely in agreement with 
that which is more generally current among chemists 
and physiologists > irst in importance we should place 
Liebigs work in the domain of organic chemistry. 
Having shown how to analyse carbon compounds, he led 
the way in their investigation, and by the introduction of 
the theory of compound radicles laid the whole foundation 
of modern organic chemistry Scarcely second in im¬ 
portance was the establishment of the system of practical 
teaching in the laboratory at Giessen, which certainly set 
’ an example soon followed by all the universities on the 
B B 
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continent, and led to the erection of laboratories in Eng 
land, not in the great unit ersities, to their shame be it 
said, but at such places as University College, London, 
and the College of Chemistry 
Liebig’s researches m connection with physiology and 
agriculture were of the utmost importance in their day, 
but chiefly by reason of the stimulus afforded to 
inquiry, for while the whole, or nearly the whole, of his 
chemical work remains as firmly established as ever, the 
greater part of his physiological theories in relation to 
plant nutrition, to fermentation, and to animal physiology, 
have been either superseded altogether, or so modified as 
to be no longer recognisable 
The author will probably see fit, on further reflection, 
to alter some of the views expressed in his own remarks , 
but enough has been said to show that Mr Shenstone 
has made a contribution to the “ Century Senes ” which 
will, we venture to think, be by no means the least 
attractive and interesting of these useful little volumes 
WAT 


THE SELECTION OF HEALTH RESORTS 
Climates and Baths of Great JRntam Vol 1 (London 

Macmillan and Co, 1895 ) 

HIS work is the outcome of the report of a committee 
appointed by the Royal Medical and Chtrurgical 
Society of London for the purpose of investigating 
questions of importance with reference to the climatology 
and balneology of Great Bn tain and Ireland 

The information contained in the volume—which deals 
with the climate of the south of England and with the 
chief medicinal springs of Great Britain—may be sum 
mansed as follows — 

(1) Information rec eived from medical practitioners in 
the districts dealt wnth 

(a) The results of personal investigations by members 
of the committee 

(3) I he analysis of published vital statistics of the 
localities in question 

That the treatment of the climatology of very small 
areas of these islands is a difficult and complex matter, 
is a fact patent to every one , it is every one’s experience, 
for instance, that one side of a bay or headland, owing 
to its exposure, may be tonic and bracing, whereas the 
other side, owing to a different aspect, or to protection 
by high cliffs and woodland, may be warm and relaxing 
But since meteorological data are of undoubted value in 
determining the suitability of an area for the residence 
of those suffering from various diseases, it is certain that 
some measure of the utility of the present work should be 
gauged from the detail and precision of these data , and 
the book will be found lacking in this respect Little 
blame is attachable, however, to the contributors, who 
have m the majority of cases made the most of their 
available information, the fact is, we have not yet at 
hand sufficient data to enable a scientific work upon the 
Climatic conditions of all the many small areas here 
dealt with to be penned, the records are so few, that 
it is very frequently found necessary to supplement in¬ 
strumental observations by personal impressions Thus 
we are constantly told that one place it frobaUy colder 
than another, that it is thought to have more mist and 
moisture is the atmosphere, and so on, and one so 
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frequently encounters such remarks as “there are no 
climatic records, but the impression is," &c, that the 
conviction is more and more borne home that it would 
have been well if the committee had first taken some 
steps, through medical men and others, to secure more 
scientific data before publishing the present volume 
With rare exceptions, precise meteorological data are 
confined to towns and their immediate neighbourhood , 
and to show the difficulty with which the committee had 
to contend in the case of one important county (»r 
Somerset), it is sufficient to state that this county pos¬ 
sesses at the present time only one station of the Royal 
Meteorological Society 

Then, again, atmospheric conditions and health arc so 
largely the outcome of geological factors, that in a few 
instances it is matter for regret that this subject is not 
treated with a little more fulness , and in such a work 
one would expect to find some observations upon the 
mean height, and the extent of variation from the mean, 
in the ground water level, know ng as we do the ini 
portant bearing which this has upon health and disease 

So far as the information relates to the healthiness of 
the various areas treated of; and their suitability for 
residence by pitients suffering from various diseases, 
much will be found of real value , but here again the 
contributors hive had to face great difficulties—difficulties 
which in many respects are practically insurmountable, 
and hen again the work presents some shortcomings 
In making deductions from vital statistics, it would have 
been better and safer to have done so from as many 
returns is possible, and not to have rested satisfied, as 
in so many instances, with the actual records of just one 
brief year , and it would, moreover, have been more 
serviceable to those who would like to make their own 
deductions is to the relative advantages of different 
areas, if instead of the actual number of deaths being 
given, the rates of the more important diseases had been 
worked out for each locality As it is, it would be a 
matter of no small labour to decide which of the many 
areas dealt with stands best with regard to relative 
immunity from any particular disease 

In the reports of local practitioners there is occasion 
ally some evidence of the touch of a loving hand, the 
attractions and healthiness of the part being enthusi¬ 
astically attested to , and for this reason, again, it will be 
no easy matter to conclude, from a perusal of the work, 
ns to which is the most desirable spot to select, but at 
least one is not hkely to fix upon Dartmoor, which an 
informant asserts has on an average 319 wet days in the 
year Most of this local information, however, is very 
fair and impartial, and the conscientious and judicial 
manner m which conclusions are drawn by the different 
authors from the information at their hands is a striking 
feature of the work 

The committee points out that m a work comprising 
information of many sorts and from many sources, it is 
inevitable that a certain amount of error must have crept 
in, but as a matter of fact, the reader will discover 
scarcely any error of commission, what blemishes the 
work possesses are undoubtedly on the score of omission 
There 11 one glaring instance of contradiction which we 
have noticed, and which will serve to present a good 
example, to the lay mind, of how doctors disagree. On 
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p 38 we read The influence of get air in causing 
in eraia is apparent on many pai ts of the coast and on 
p 47 It may Ik. stated that the infrequency of an-emia 
in the lot il inhabitants is n i d >ubt due to their proximity 
to the Atlantic 

To instance the difficulty which frequently presents 
itself of amving at just conclusions from the statistical 
inform iti >n acquired by the oinnuttei let us ask our 
selves whit inference may justly be drawn when the 
phthisis rate is h gh in certain health resorts It is scry 
properly pointed out that much of this excess is d lubtlcss 
due to phthisical immigiants t a spot which is known 
to be congenial to phthis cal patients Quite true I But 
if we cinnot ascertain ti whitixt »/the late is influenced 
byphthisual immigrition how is one to know whether 
the local conditions per » ire fisounblc or not to the 
disease in question? It is conceivable in this relation 
th it certain limited areas of Lngland with comparatively 
mild and equitable rlimitcs h ive now a native population 
stiongly predisposed to phthisis from the fact that then 
inccstors were originally phthisical immigrants atti i ted 
tithe spot so that even if it were practicable that the 
v til stitistcs of v sitois could be sepirately compiled 
the I ic il ind clim it c idv int iges or disadvantages «f 
the in 1 n respect of this disease could ncvei be put 
ujmn 1 scient he basis fi in vital ietums done It is 
well known morcovei thit deductions dnwn fiom 
meteoi logic il d ita n the sc re of the suit ibility of 
the v ir ous areas for the residence of those suffering 
f im different diseases must be made with m my reserva 
t ons th it the subje t d cs not admit of generalisations 
fo tnt r ih 1 the suitabil ty of the climates of certs n 
health lesorts tor different p itients is governed to such 
an extent by that w ondei fi 1 pe s n tl factor that makes 
the s ime spot bn ng 11 me ind rel ixing to inothei 
benevolent ti a icitain discisc n one and malign int to 
that disc isc m tnolhci tl it ficqucnlly the tndividuil 
< in only irnvc it the conclusioi as to which irea su ts 
him bf st by an actual peisonal experiment And thus 
it t imcs about that perhaps iftei all the surest lines 
upon which a pliysicnn can act are in the main cm 
pint d is ti his patient \\e have lived long cnoigh 
in these islands to know by experience which aic the 
w irmest driest and most sheltcied spots, which aie the 
d impest and which are the 11 st bracing and relaxing 
ind it is quite a question whether meteorological data 
will help the physician mu h farther He will generally 
select for his patient what has been proved by the ex 
periencc of many gcneiations to be a congenial site and 
nothing short of a cautious experiment with the patient 
himself will suffice to tell him which of several alternative 
sites suits his patient best but to this end the experiences 
and v tews of other practicing physicians would be of 
immense value and one is tempted to ask whether a 
work embodying and summansing as many as possible 
of these experiences would not serve even a more useful 
purpose than the flrst 500 pages of this book 

1 he chapters dealing w ith the medicinal waters of Great 
Bntam are well wntten useful, concise and impartial 

The committee hopes to deal in a further report with 
the climatology of the remaining districts, and with those 
mineral spnngs which are not lhcluded in the present 
volume 
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OUR BOOK SHEir, 

t,/ i 11 I Mon tl s F mtttons HUptiquei Par 
Charles Henry r*4 pp (Parts Nony 1895) 

Vn mtioductoiy course of elliptic functions intended for 
those who have a fa r acqu untance with integral calculus, 
should consist of three stages In the first stage the 
subject would be ipproached as a development of integral 
calculus the addition tlicoiem and periodicity obtained, 
and a large number of applications made to problems 
whose solutions cm bi expressed in the notation of 
elliptic functions Difficulties of the multiple interpreta 
tion of the squaic toots of v triable functions would be 
pointed out and left In the second stage m elementary 
inttodui tion to the modern descnptive theoiy of functions 
of a complex vai able would be furnished containing a 
fanly full account of the theory of doubly period t 
functions illustrated at cvciy st ige by examples fiom the 
functions whose existence has been foreshadowed in the 
first stage The third st igc would be a systematic de 
velopmcnt of the elliptic functions with the help of the 
clunentaiy theoiy of functions finishing not beginning 
with the diffeientnl cuu ition ind the applications to in 
tegral calculus Such 1 course would tequiie at least 
twenty five houi lectures and the unfamiliai chaiactei of 
the second and third stages would make a careful tevision 
necessary 

I he present little volume is ronctintd with the thud 
stage on the whole there can be no doubt that it is the 
mo t suital le handbook which has yet appeared for the 
use of tcichcrs engaged in such a course as sketched 
above 1 he elliptic functions aie obt lined by the infinite 
double sei es for p{u and certainlv the ide i is the right 
oni th >ugh it is easier to begin with the scries for p (u 
I he dftcrcntnl equatH n is hence ohtained and the 
following rhaptei attempts t> establish the functions 
on that basis It seems pieferable that th s should lie 
postponed and treated only by Riemanns methods 
Chipteism ind iv intioduie the functions (1/ and tru 
is is quite proper but t v ould seem much better that 
the addition e juation obtained in chapter v should be 
obt 1 ned independently of the 1r functions ind by Abel s 
method vith the help of a plant cubic curve The 
functions »,(#) «r/w) 1r (//) ire then obtained and hence 
it is prived that the fund ons yjpu , aie single 
valued functions of u It is 1 distinct step in the right 
dncction to make the statement that these functions 
sjpu r, are single valued but the f ict ought to 
be obt uned before ind independently of the investi 
gation < f their ictual values The sime remark holds in 
regard to the functions in m tin u if \=*sn u it ought 
to be shown thit J1 r* is single valued before its 
ictual value is obta ned ind the l emark emphasised by 
proving that such a function as *J(l -sn u)( 1 -1 sn u) is 
equiUy a single valued function of u The fict which 
, is obtained that all doubly periodic functions aie 
rationally expressible by pu and p u ought to be com 
pared with tht fee t that all doubly periodic functions are 
rationally expressible by sn u and enudnu ind it ought 
to be clearly seen that when we are dealing with Jacobi s 
functions m u is no more a function of the same kind is 
sn u than is *Jpu e, of the same kind as pu when we 
are dealing with Wcierstrasss functions In these two 
cases respectively enu and -Jpu c, are factorial func 
tions which ought to be carefully distinguished from 
the two fundamental functions whereby the algebraic il 
irrationality under consideration is resolved 
With these criticisms and the remark that the accounts 
of the transformation and of Jacobi s 6 functions are not 
so full as one desires we may conclude strongly recom 
mending all who desire a useful class book, to which 
however, many explanations and illustrative examples 
must be supplied, to adopt the book. H F Bakfr 
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LETTERS TO THE EDITOR 
[/hi Editor dot: not hold kunulf rtsfonstblt for opinions tx 
prttstd bp his comspondontt Nntktr can ho undtriokt 
to rotum, or to cerrtspond with tho wrttors of, ro/octod 
manuscripts tatondod for this or any othrr part of Natuxi 
No nottct u iaktn of anonymous communications ] 

Clausius’ Vinal Theorem 

Thf question raised by Colonel Basest, m Nati kf for August 
29, illustrates the importance of keeping in mw a clear state 
ment of what a genual theorem such as that of Clausius with 
resjiect to the vinal asserts, and the essential relativity of the 
fortes which are regarded as acting on the particles, and of the 
kinetic energy of the system The theorem asserts, I think, 
that if the motion of the system of particles be continued over 
any interval of time, f,, the excess of the mean value of the 
kinetic energy of the system for that interval of time over the 
vinal for the same interval is equal to the excess of the value of 

—2 m-?^ at the end of the interval over its value at the he 
4/1 dt 

ginning, p being the distance of a specimen particle from the 
t rigm and m its mass, and the summation being extended over 
all the partieles ot the system 

It may be noticed here that the mean value of the kinetic 
energy of a system for an interval of lime r, is equal to the 
action of the system for that interval taken per unit of the lime 
in the interval 

rhtre can be no doubt that the theorem is true, and will be 
vended by any test case to which it can bt applied The proof 
given by Clausius himself is perhaps the simplest, but the follow 
mg mode of amving at the theorem is instructive in some ways 
Refer the particles to a system of rectangular axes in the ordinary 
way, and adopt the fluxional notation for velocities and accelera 
tions Thus taking a specimen particle, which is at the point 
r, y, at time /, regarding, as we are at liberty to do, the 
velocities Sc, jt, t, as functions of the position of the particle in 
the motion, we have 

and two other equations for Y, /, which can he written down 
from this by symmetry Multiplying these equations by *,y, » 
respectively, adding, and rearranging, we easily find 

(v. ♦!,♦/.)* 

+ »+» + *) 
Integrated from t = o to t — /„ and extended to all the 
particles, this gives 

i 2 »i j\l* + y* + 4 Wt a - ISJ' 1 (Xa + V + l~)dt 
+ t + 

The expression on the left [which may bt written 
2m j [Stdx + ydy + •*</.)] 

is nowhere asserted, so far as I know, to be kinetic energy, Ixitz 
is the time integral of the kinetic energy (that is the action o( the 
system) for the time interval r, Dividing both sides by /j we 
git the theorem as stited above, namely 

' j'‘Tdt m - I *j Vr + \y + /a)It 

when T denotes the kinetic energy of the system at the in 

It is clear that if /, bt taken very great, and the velocity and 
the distance of each particle from the origin be always mute, 
he term on the left is neither infinite nor sero, while the last term 
on the right becomes vanishingly small Thu is Clausius' case 
of “ stationary motion,” in which it is justifiable to write 

JL f'Tdt m -^2 J\xx + Y y+ Z*)dt 
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1 he expression on the nght u the t mol, and u in the circum 
stances stated undoubtedly equal to the time average or mean 
value of the kinetic energy, as the equation asserts 
If R bt the force acting on a particle in the direction towards 
the origin along the line joining the origin with the particle, and 
p the distance of the (article from the origin, we have 
V» + Vy + Is = - Rp, 

and the theorem for stationary motion may be stated thus, 

Meun value of T o mean value of i2Ry, 
where the summation takes in each particle once, end once only 
I el us amilv this to the ease taken by Lord Rayleigh, anil 
alleged by Colonel Basevt to contradict the theory, of two 
particles each of mass m, at a distance apart r( — a p), revolving 
round their common centre of gravity Here, taking the origin 
at the common centre of gravity, we have constant values of the 
virial and of T namely t2Rp = Rp and T = mV 3 Thus, 
mV*jp a R, which, as Lord Rayleigh remarks agrees with the 
law of centrifugal force 

If we take the motion relatively to one of the two particles, 
regarded is it rest, we get the same result The relative velo 
city of the other particle becomes aV, and the corresponding 
kinitir energy imV‘, the distance of the origin from the other 
particle 2p, and from itself zero Since the acceleration of the 
moving particle relatively to the particle now supposed reduced 
to rest, is double Us acceleration relatively to the common centre 
of gravity, the force now considered as teting on the moving 
particle must be taken as aK Thus we hast 2«V J = j2R x ip, 
or as before mV /pm R 

If we do not suppose the origin to coincide with one of the 
particles reduced to rest in this m inner, but to coincide for the 
moment with the position of one of the particles, the velocity of 
each particle is A the force towards the origin on that distant 
from it r is k, and wt have 1 = mV*, J2kp = iRe, since n iw 
p - r Hence once more mV J /p R 

Similarly, any i ther origin and axes of reference would give 
the same result Colonel Basest has, it seems to me, overlooked 
the feet that in the theorem it is the forces acting on each 
particle relatively tv the assumed axes and the corresponding 
motions that must lie taken into account, and that m the case of 
a system of particles between which exist forces < f mutual 
attraction, the stress between a given pair can only enter once 
into the value of i2kr \ (,ltsv 

Bangor, September t 


■K) 


and if we put r _ u and " 


surrender at Colonel Bases i’e 


‘XU?’ 

this may be written 



(«p), (ir ) 0 j'u *dt + J'v d "dt = j'ttdv + J'tdu, 

if you please s > t > write it This corresponds t > Colonel 
Bases i s equatu n, except that I have written v for lus v 

But now m jidu, or m Jdoes represent kinetic cneigy 
And m j'udi or - m j * d ^dt lx the vinal The equation 

shows that if fir a certain tune t, the right hand member, 
vanishes, then on the average of that time t, the two terms on 
the ngh* are equal and opposite 
The form 5kr is a rather slippery one If in the example 
which Colonel Rasevi quotes from Lord Rayleigh, you put 
Y* + \y for R/, it comes out easily lor we may lake for 
origin the centre of the circle of radios p Then 


\ m* f \ ml. f and Xx + Vymfy. 

And therefore 

Hmtfi a 2 \mff, 

S H BUMUSY, 
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Colonel Bases i a criticisms of Clausius' vinal theorem are 
not justifiable 

In the first place, the left hand side of his equation at the foot 
of p 413 should be Mr - [ux], _ 0 , since the latter term it not 
necessarily zero even for periodic motion, eg it equals I if 
r = exp (sin /) 

In the next place, though this difference’ ob\ lously vanishes 
for periodic motion when tht “suitable value given to/” is a 
multiple of the period, yet for this same value of / the areas 

Jtuix and j xdu will net vanish, indeed for ns value of / can 
the former vanish, as it n presents J(dx/d/)*di, which is the sum 
of essentially positive quantities Hence »c can have but 
j ud r za - Jxdu when xu = 

Thirdly, though in the cast of stationary motion the areas J udx 

and - I xdu may not be exactly equal for any value of /, yet 

their difterence can only fluctuate within certain narrow limits, 
so that when multiplied by 1/1/2/ it becomes vanishingly small if 
J is large cn nigh, which is til that Clausius asserts, 

1 ourthly, Clausius does not take m j udx to represent kinetic 

energy, but this expression divided by 2/ 

Eifthly, tht fact is overlooked that R refers, not to single 
1 sir tides Iwt to peur of particles , so that in Laird Rayleigh s 
11st, JSKr = 4Rr, and not Rr is asserted, there being only 
one pur of particles in question, and tht virial equation dot 1 
therefore give R = im*/p, tht ordinary law of force for uniform 
circular motion 

I astly, there is no ground whatever for taking JVi md JSRr 
is equal terms, there being absolutely no connection between 
them except that both represent energy , indeed, by this assump 
lion Colonel Basevi obtains a formula whith gives for the pressure 
in in ideal gas only half its proper value 

l hrist Church, Oxford Robert F Bvvnks 


Hutton's “ Theory of the Earth " 

It is t la. doubted whether any work, with the exception of 
I yell s ‘ Principles, has hail a more important influence on tht 
science of geology than Hutton s 1 Theory of the Earth,’ in 
which for the hrat time the true mode of studying tht science 
was set forth and its fundamental facts outlined 

The th-jry was first propounded in a paper of some ninety 
hve pages, written in 1785 which appeared in 1788 in the first 
volume of the Trameutiont of the Royal Society of Edinlairgh, 
uid was at once attacked liy a number of hostile critics 
Ten year* later, in 1795, it was repubhxhed in Edinburgh, 
greatly extended, and including the results of much additional 
work, in two good sized octavo volumes These included the 
sulntance of a number of papers published by Hutton after the 
appearance of the firat outline, as well as answers to his various 
critics, and is the work which has become a classic m the >* lence 
The work, however, in its published form is evidently incom 
plete, for on the title page it is stated to consist of four parts 
and, in the table of contents, volume i is called port 1 and 
volume 11 port 11 \ olurac 11 , furthermore, concludes abruptly 

with the following words ‘ Therefore in pursuing this object, 
1 am next to examine feels, with regard to the mineral part of the 
theory and endeavour toanswerobjectionsorsolvedifficullies 
which may naturally occur from the consideration of particular 
appearances ” 

Parts 111 and tv , so far as I can ascertain, if written, were 
never published In the library of the Geological Society of 
London, however, there is a manuscript of Hutton s which is 
apparently a portion of one or other of these ports It is bound 
in book form, and was presented to the library by Leonhard 
Ilorner, Esq , and in a note by that gentleman, presenting it to 
the Society, it is stated to be one of a senes, and to have been 
given by Dr Playfair, the populanser erf Hutton s work, to 
Lord Webb Seymour, and on the death of this nobleman to 
have passed to the Duke of Somerset, who gave « to Mr 
Horner It bean no title, and consists of six chapters 
numbered from iv to lx , and was evidently continued in 
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another manuscript, as the last page, forming the conclusion of 
chapter ix , bean the words “ chapter x ” at the lower comer 

The manuscript treats chiefly of a subject the investigation of 
which has been so prolific of results in recent yean, namely 
granite c vntacts, and especially the contact of granite masses 
with “ schistus.” He shows that the granite was not a 
“ primitive " rock on which the schist was deposited, but that it 
was intruded through the latter in a molten condition, and holds 
that it was the agent by which mountain chains were upheaved, 
supporting his proposition by a description of the rebUions erf 
these rocks in various parts of Scotland and elsewhere, among 
them the Island of Arran To the description of this last- 
mentioned locality a whole chapter is devoted, m which the true 
nature of the pitch stones is also set forth, and the derivation of 
the febutes from them by a process of dentnfication is recognised 

It is merely desired m the present letter to draw attention to 
the feet that at least some other volumes of this manuscript are 
extant, and to urge upon those who may know where they 
might be sought, or who may by chance come upon them, the 
importance of preserving them, and of placing tnem if not in 
the Geological Society's library with the fragment above referred 
to, at least in some library where they may be at once secure and 
available fur use 

The liook is one of the most remarkable which has appeared 
in the history of geological science, and all who are interested in 
the science must desire to see it secured and preserved in its 
completed form Frank D \dams 

McGill University, Montreal 


Abnormal Atlantic Waves. 

It happens that I have 1 nly quite lately seen a letter on this 
suhject in Naii re of March 7, from Mr E C Slromeyer of 
Glasgow It may perhaps he of interest to some of your 
renders to learn that on January 6, 1891, and about 4pm, 
the people of 1 unchal, the chief town of Madeira, and situate 
on the south coast (bat 3a’ 37’ 45 N , long 16* 55 20* W ) 
were astonished by the arnval of a great wave which burst with 
violence on the shore, coming seemingly from the S E or 
I S 1 The sea had lieen calm previously, and the wind was 
light At Machico, a village some fifteen miles to the east of 
1 unchal, a similar phenomenon took place contemporaneously, 
and also at Camara de Lobos, a village about six miles to the 
west At the latter place, where there is a small bay amongst 
the rocks, there were three risings of the sea, one much higher 
than the others The bottom of the bay was laid bore, and 
fishes were seen struggling in the mud The boats lying on the 
beach were more or less damaged, but I did not hear that othtr 
property was injured 

Two electric cables belonging to the Brazilian Submarine 
Telegraph Company connect L unchal with Lisbon Now, it is 
worth noting that early on the morning after the occurrence a t 
the great wave when the Company’s officials stationed at 
1 unchal went as usual to test the cables, one of them was found 
to be broken in deep water at a distance of seventeen or 
eighteen miles to the south of Madeira, whilst the other cable 
was in good working order It is an unsolved question whether 
the same cause that [woduced the great wave had also broken 
the cable or whether the two events were simply coincident but 
due to independent causes 

Slight shocks of earthquake are fell at distant intervals at 
Madeira, but no seismic disturbance was noticed near the date 
of the great wave 

As the wave came from the southwards, I asked a friend to 
make inquiry at Tenerife whether anything of the sort had been 
experienced there The reply was that nothing extraordinary 
had occurred on January 6 at Santa Cruz on the south coast of 
that island At Puerto Orotava, on the north coast, there was 
bright weather at the time, with light winds, and no wave had 
occurred, nor had any earthquake been felt 

James Yah* Johnson 

E unchal, Madeira, September 17 


Leaf-absorption 

A »ew weeks ago I threw some cuttings of the common 
Privet (Ltguitrum vulgar*) on the borders In the garden Of 
these cuttings some perished, while the remainder were drawn 
into the soilby the worms some with the cut end downwards, 
some only b> a single leaf, leaving all the rest of the cutting eu 
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phut air These Utler are, at the end of thu time, all ai fresh 
in<l healthily green as they were at the moment of catting oft 
iht parent puuit, notwithstanding the very hot weather we nave 
recently experienced It seems to me that thu u a clear proof 
that the rilt of leaves u to absorb as well as tvapora/t, a point 
on which much doubt has often been expressed G Paul. 

Harrogate, September 29 

It has been proved over and over again, and it is easy to 
prove, that the leaves of some plants, though probably not of 
all, are capable, under certain conditions—usually abnormal 
1 inditionv—of absorbing aqueous vapour or fluid water , but 
this actum can hardly be regarded as a function, though I am 
not prepared to say that absorption of moisture by leaves is in 
n 1 case a part of the every day life of a plant The return to 
turgidity of the leaves of a pUnt during the night is, however, 
in a general way, due, doubt'ess, to reduced transpiration, 
ruher than absorption from the atmosphere Yet in the 
absence of a counteracting current of water from the roots, the 
lstvcs of some plants, especially of those inhabiting almost 
rainless regions, but where the air sometimes reaches almost 
r >mplete saturation, absorb moisture At least, so it u asserted 
With regard to absorption by detachtd leaves or by leases 0/ 
detached branches, the develt pment of the action depends, apart 
from other circumstances, on the amount of vital energy left 
and this is determined to a great extent, hy age The common 
I rivet is a shruh of extr lordinary vitality, rare in our native 
vigenuon I hvrdly need add that proof of leaves being able 
I > slisorb water miy be had liy inserting withered leasts in 
w iter hy their upper halves, leaving the stalk out If not too 
Id, or too much dried, Iht wh >le leaves will regain turgidity, 
though the process miy lie s slow one 

W Bon ini IIpmsii v 


Tertiary Fossil Ants in the Isle of Wight 
In a paper inibliihed in Ns I IRE for August 22 p J99, by 
Prof C Lmery, on ‘ The Origin of Furopean and North 
American Ants, the author states that “ tht Sicilun amber of 
Miocene sge eontams genera which belong to the actual Indian 
and Australian fuma while the Baltic amber contains the 
genera hormira I asms and Myrmica ’ In the liembndge 
limestone in the Isle of Wight, of hocenc age, the same as the 
Baltic amber the following genera occur Formica, Myrmica, 
and Campunotus, and aome others not yet desenbed In my 
collection there ere a large number of these Hymenopteri, 
generally well presence!, and seem to be more numerous than 
tny of the other insects from the same licels It is only of late 
sears that any number of insects have been met with in the 
British tertianes, and it is well to record the two genera referred 
to 1 lrnuca and Myrmica, being found both in the Baltic amber 
and Bern bridge limestone Among the numerous fossil insects 
in my possession from the Lias, no trace of any ants has been 
i liserved, and it seems that they did not come into existence 
until tlie later Tertiary epoch P B Brodip 


THE NORAIAl SCHOOL AT PARIS 
T N t onnution with the e t lcbrations of tht centenary of 

the foundation of the F cole Normali in Pans, referred 
to at the time in these columns (vol li p 613), a pon 
dcrous tome has been published 1 containing the com 
plete history of tht school, and details concerning the 
most renowned of its alumni Opportunity is thus 
afforded of giving a sketch of the development of a 
school which has played an important part in the history 
of education for nearlv a century, and which hat been the 
training college of many of the most distinguished Pro 
fesson in F ranee 

I he most elaborate article in the volume is a detailed 
history, by M Paul Dupuy, on “ L’Ecole Normale dc l’an 
III ’ lhat article his furnished the particulars with 
reference to the early history of tne school given in this 
contribution 

When the Convention of the 9tb Brumaire, An III 
(October JO, 1794), P* S! »«d the decree to which the Normal 

l Le Cutarariw d« I'Ecolt Normale (Pans H whette et Cw ) 

NO. 1354, VOL. 52 ] 


School owes its foundation, it realised an idea which had 
occupied the attention of the University and Parliament 
for many years So far back as 1645 the University of 
Pans considered a proposal by the rector, Dumonstier, to 
provide the means for the education of teachers and 
principals After the expulsion of the Jesuits in 1761, the 
Parliament of Pans began to carry out the idea by insti¬ 
tuting fellowships and uniting at Louis le Grand the 
scholars of the small colleges of the University At the 
time when Parliament was taking these steps, Barletti de 
Saint Paul wts forming a framing school for teachers, m 
which his pnnciples of personal pedagogy were taught, 
and Bemardin de Saint Pierre pleaded for a college of 
instruction “J admire avec gtonnement," he wrote in 
1789, “ que tous les arts ont parmi nous leur apprentissage, 
exceptd le plus difficile de tous, celui de former les 
hommes " fo the influence which these educational re¬ 
formers hud in bringing the matter before the Govern 
ment of the Resolution must be added the impulse 
derived from Germany, through Alsace Alsace was 
then the only province of France able to furnish ideas and 
models for popular instruction It had been touched by 
the great ped igogic movement in Germany, and its great 
influence upon the three Revolutionary Assemblies makes 
it prominent in the history of the Normal School 

Practicill) cstty part of the educational system of 
Fiance owes us development to the Republic The 
Committee of Public welfare early concerned itself 
with the question of national education, and Com 
missions were ippointed to report upon the best 
means for developing in educational system In 
1793 a pi in wts put forward to establish normal 
schools for the training of teachers Nothing definite 
was formul ited, however, with reference to the Normal 
School until September 1794, when the Committee of 
Public Instruction adopted a senes of articles, the first of 
which was to the effect that “ there should be established, 
at Pans, a Normal School, where instruction in the art of 
teaching science should be given to persons already 
possessing scientific knowledge At the end of the fol¬ 
low ing montli, the N itional Convention, after a discussion 
of the scheme and the subjects to be taught, passed a law 
for the establishment of £colcs normales The idea was to 
establish these schools in v inous parts of France, but it 
wig not then tcaliscd, and the Normal School at Paris is 
the only one thit owes its existence directly to the law of the 
Convention Referring to the designation of the schools, 
an offiu il note rc ids “ The word normal, which has 
been ipplied to the schools newly decreed, is taken from 
geometry It expresses really the perpendicular or level 
In the sense employed in this case it announces that all 
knowledge belonging to science, to the arts, to belles 
lettres &c, will there be taught, and taught to all equally ’ 
Science was thus placed upon the same footing as the 
humanities I he methods and results of investigation 
were not to be known to a few, but were to be taught by 
the most eminent men it was possible to obtain The 
first programme of the courses and professors shows the 
scope of the instruction given 


Physic* 

Descriptive Geometry 

Natural History 

Chemistry 

Agriculture 

Geography 

History 

Morels 


Professors 

Lagrange and Laplace 

HaUy 

Monge 

Daubcnton 

Berthollet 

Thouin 

Buache and Mentelle 
Volney 

Bemardin de St. Pierre 
Sieard 


Analysis of the Understanding (reret 

Literature La Horpe 

A glance at this list will show that the professors 
were selected on account of their eminence in different 
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branches of knowledge rather than for purely pedagogic 
ability, though the object for which the school was 
founded was to instruct teachers m the principles of their 
profession Berthollet was the only one of the professors 
of science who paid any serious attention to thit subject 
in the official programme issued to the students his col 
leagues confined themselves to purely scientific matters 
Methods of research appe tr to have formed the subjects 
of the lectures rather than methods of exposition and 
education Lagrange and Laplace made this plain in the 
following announcement of tneir courses * To present 
the most important discoveries that have been made in 
the domain of science to develop the principles under 
lying them to notice the acute and valuable ideas which 
gave birth to them to indicite the most direct road to 
discovery and the best sources where details can l>e 
obtained to show whit is still to be done and the steps 
it is necessary to take these ire the objects of the 
Normtl School, and it is from this point of view that 
m ithematics will be taught 

On January 21 1795 the lectures commenced at the 
Museum d histoire naturellc the unphithcatre of which 
hid just been completed ind which was given up pro 
visionallyto the Norm il School In the presence of a 
1 trge assembly Likanal read the decree establishing the 
school ind was followed by Liplice Hauv tnd Mongc 
etch of whom lead their programmes and indicated the 
lines they intended to fallow Hut the excited state of 
Y mice during this period wts such that the students 
c >uld not be properly disciplined Political petitions ind 
manifestos frequently emanated from the school ind 
there ippoirs to have been in ilmost entire w tnt of 
orginisation The excessive petuhnee of the students 
showed itself during the hetures ind especiilly in de 
b ttes after the lectures the subjects of which were freely 
discussed ind criticised to tht frequent embarrassment of 
the professors h ventudly the debates weie suppressed 
in the cisc of the science futures Hauy substituted the 
■debates by 1 ibontoiy work tnd the professors of mathe 
niatics instituted debiting stcictics to be managed 
entirely by the students who were to mutually assist one 
mother These conferences were only organised for 
niathemitics and the> appeal to hue been installed it 
the College dt f ranee wncie thty were held everyday 
Ihe conference system of cducitionis a legacy from 
the Normal School of thi >cai 111 of the National Con 
vention to that si honl is also large!) due the place which 
science now occupies m the f rench system of education 
letters and scientt were taught by men of equal high rank 
and authority and the students selected etther br inch of 
knowledge according to the r inclinations and natural 
gifts Tne students at the school were drawn from ill 
parts of F ranee and m unta ned by the Republic But 
tht national exchequer at the time could not stand an) 
extra dram upon its impoverished resources It is there 
fore no mitter of surprise thit when the courses ended 
m May 1795 the school was closed 

In spite of its imperfect ons the School of theConvcn 
tion exerted great and benefi 1 tl influence upon the 
French nition Biot, in his histoty of science during 
the y rench Revolution compares the school to a 1 tst 
luminous column which rose so high from the middle of t 
desolate land that its great brilliancy covered France and 
enlightened the future And speakine it the I ans 
Academy of Sciences in 1833 Arago said with reference 
to the school It w as alw i) s net cssary to go b ick to the 
Lcolc normalc to find the fii st public instruction in desci ip 
tive geometry F rom that school thq instruction passed 
ilmost without modifiiations to the Ecole polytcchniquc 
I rom the Ecolc normale also d ites a veritable revolution 
in the study of pure, mathematics The demonstrations 
methods, and important theories hidden in academic col 
lections, were for the first time pi evented to students and 
encouraged them to rebuild on n6w bases the works 
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intended for education Arago thus showed that 
through the Normal School, science gained the nght of an 
important place in public education He insisted upon 
another point none the less important, viz that at the 
Normal School, for the first time, at least officially, public 
education was given by the first men of intellect in the 
country ‘ With some rare exceptions, scientific investi 
gators at one time formed in France a class totally distinct 
from that of the professors By bringing the first geometers, 
the first physicists, the first naturalists into the profes 
sonate tne C om ention endow ed the educational functions 
with unusual advantages the fortunate results of which 
are still felt In the eyes of the public the school that 
bore the names of I agrange, I aplace, Monge, and 
Berthollet could claim equality with the highest places of 
instruction The tirst Normal School in feet, in spite of 
its brief existence founded a tradition which was preserved 
during the Restoration and under the second Empire 
and which has had a decisive influence upon the history 
of education in France For this reason M Dupuy is 
justified in concluding his detailed history of the School 
of the Convention with the words ‘ The centenary that 
the Ecole normale has celebrated this yeir is therefore 
more than the ccntcn iry of its name it is that of the 
institution itself under its first form 

The second sttge in the history of the Normal School 
Ixgan in 1808 (that is four years after Napoleon had 
changed France into an Empire) with an Imperial 
decree establishing un pensionn.it normal dcstinl 
\ tecevoi lusqu \ trois cents jeuncs gens qui y 
scront founds 1 lart densugner Its lettres et 
les sciences This decree extending the orgamsi 
tnn of the Ftench University created two years 
before founded definitely the present school Before 
students were permitted to enter the school, they had to 
igree to remain in the teaching profession at least ten 
years They attended cl isscs at the College de F ranee 
the Ecolc polytechnique md the Museum d’histoue 
naturclle according to whether they intended to instruct 
in letters or in different branches of scienre An annual 
grant of three hundred thousand francs (/ta.ooo) was 
voted foi the expenses of the school The rcgula 
tions were bised upon those of the colleges of the 
old unversity st the students were prevented from 
taking part in the affuis of the political woild This 
orginisation however did not last long for in 1814 
there eimc the entrance of France by the Allies the 
abdicat on c f Napoleon and the trigic hundred days all 
of which with later events had their effects upon the 
school Iouis Will proposed to change the organi 
sations of the school and university, and a decree with 
this end in view w is passed in February 1815 But 
w hen Napoleon ri turned from Elbe a few days later, he 
entirely suppressed the new regulations, and re established 
the Imperial University in accordance with the decree of 
1808 And when the F mptre finally felt, the ministers of 
louis Will ibandoned the idea of changing the 
organisation and themselves supported tht Imperil! 
system fbe school existed up to 182a under these 
rules when it w is decided that its place should be taken 
by F coles norm ties particlles Four years later the school 
was re established but in order not to excite memoucs of 
the Revolution and the Empire it was named the Ecole 
prepai aioiro Only in the name did this school difftr front 
tht old Normal School and even that was restored by 
Louis Phillippe Duke of Orleans, who m August 1830 
shortly after he bet amt Kinf of the French issued an order 
that the school devoted to the education of professors 
and for some years carried on under the name of Ecole 
pr^paratoire is to reassume the title of Ecolc normale 
A little later the school was organised on the lines upon 
which the studies ire earned there to day 1 he duiation 
of the course of study which in the Ecole preparatoire 
had been two years was definitely fixed at three years 
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md the section' of science and letters were more clearly 
separated than they had ever been before After study¬ 
ing together dunng the first year, the science students, 
during the second and the third years, were arranged 
into two divisions, one of the physical and mathematical 
sciences, the other of natural sciences, the chemists being 
< lassihed with the naturalists In the second year the 
mathematicians and physicists had a few courses in 
(ommon with the < hemists and naturalists, but dunng 
the third year were ktpt altogether distinct 

The Government of Louis Philippe, which, in a way, 
tst tblished the fundamental system of pnm try instruc 
tion in J<ranee, gave the Normal School a film standing 
by instituting competition and new classes , it also took 
steps to provide proper accommodation for the students 
The buildings of the Plessis, where the studies were con 
ducted, weie falling to pieces, and it was recognised that 
new ones would have to be provided In 1838 the site 
in the rue d Ulm, now occupied by the school, was 
chosen , the plans wen. ptepared, and money lequired to 
execute them w is voted in the spring of 1841 
But six years passed before the work was done, and it 
was not until 1847 thit the school was transfeired to its 
new domicile, and the title of “tcolc normal supdneure ’ 
was inscribed over the door M de Salvandy piesided 
over the opening c eremony, and the director of studies, 
Dubois, who succeeded Cousin in 1840, lead a xummaiy 
of the history of the school Irom that time until 1848, 
when I ouis Napoleon became President of the French 
Republic, no change of importance occurred I he 
hist event which, of the whole of the religious re 
ictions favoured by the future Lmpcror of the French, 
foreshadowed rigorous changes in the school s rcgula 
lions, was the substitution of M Dubois by M 
Michelle, rector of the Hcsan^on Academy, in Jul) 
1850 I he new director took the link of inspector 
genci il,and the school ceased to be icpresented upon the 
Council of the University A year later, M Vacherot 
the director of studies, followed Dubois, and then M 
Jules Simon, whose lectures were suspended at the end 
of 1851, lesigned his connection with the school 1 he 
idea of suppressing the school altogether was afterwards 
seriously considered, but foitunately it was not earned 
into execution Attempts were made to limit the 
freedom with which subjects were dealt, and, for a 
time, Protestants ind Jews were refused idmission \ 
better period commenced in 1857, when Nisard succeeded 
Michelle as the director of the school, and l’astcui bee ame 
the director of scientific studies Five science 1 ellow 
ships weie ciealcd in the following year, and the holders 
of them earned on researches under Hcnn Saint Chir 
Deville and Pisteur, whose investigations increased the 
school’s reputation 

After the affairs of 1870, which deposed Louis 
Napoleon and established the third Republic, Beisot was 
nominated directoi of the school by Jules Simon, and 
occupied that position until 1880 Undei him, the con 
stitution of the school was sustained, and brought back 
to what it was under the direction of Cousin and of 
Dubois Beraot died in 1880, and the fifteen years 
that have elapsed since his death form the last period 
in the eventful history of the Normal School M F ustcl 
de Coulanges was the director from 1880 to 1883, and 
since then the present director; M Georges Perrot, has 
occupied that position In 1880 a section of natural 
sciences was re established, and this, with other improve 
ments in the internal organisation, has assisted the school 
to the high place it now occupies 

The second part of the volume, from which many of 
the foregoing details were obtained, is taken up with 
biographies of the directors (each accompanied by a fine 
photogravure of the subject) and of papers referring to the 
men who have helped to develop the different departments 
of the school Pasjgng over the former section, we arrive 
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at an account of the mathematical work at the school, by 
M Jules Tannery The high standing of this department 
may be judged by the feet that, of the six members of the 
Section of Geometry of the Pans Academy of Sciences, 
three belong to the Normal School ihe Section of 
Astronomy contains two old students one the present 
Director of thi Pans Observatory The school has con 
tnbuted to this Academy the names of Pouillet, Dela 
fosse, Pasteur, Jamin, V Puiseux, P Desams, Bouquet, 
Van Tieghem, Debray, Hubert, lisserand, Fouqud, 
Wolf, Darboux, Troost, Mascart, Lippmann, Duclaux, 
Picard, Appel, ind Pemer M Bertrand, the eminent 
Perpetual Scoctuy of the Academy, was one of 
the first imong the illustnous men who have made 
the school whit it is, and encouraged its students 
to scientific inv estigation After him, Cauchy dominated 
mathemiticil educition at the school Hcrmitc, 
Puiseux, Bnot and Bouquet wtic the close fnends 
and disciples of this profound gcometncian, who, dunng 
the early p irt of this century, gave mathematical science 
so great in impetus Of these, only Hermitc survives, 
ana he tcltbi it<d his jubilee a few months ago Among 
those who benifited by Hermites instruction and counsel 
stand out the names of Baill lud, Charvc, F loquet, and 
Pellet Appel, Picard, and Goursat are among other 
students who hive biought credit to their alma m iti> 

Verdct, vvlioxi electncal and optical researches arc 
known to evw> physicist, became maltre de conferences, 
that is, piofcssor, of physics in 1848, and held that position 
until 1866 Mast irt succeeded him for a few months, 
and was followed by Bertin Mourot, who remained at the 
head of the phv sic il department until 1884, since which 
> car M M \ mile, Bouty, and Brillonin have filled the post 

Of ill the teachers that the school has had, none 
have cxcitised gtc itu influence upon it than Saint 
Claire Deville 1 01 thirty years he devoted his activities 
to the advimement of science at the school and to the 
welfare of his students He succeeded Balard in 1851 
is maitn de c onfercncts in the section of chemistry, and 
at onie commenced to leorganisc the svoik and develop 
rescaich His idvice to students who looked to books 
to supply them with subjects of investigation, was 
“ Ferinez lnen vitt tous les liveres, vene* au laboratoire, 
paxstz > toute 11 joumtfe, foitcs y n’nnporte quoi, reprent/ 
pu exempli minutiluscmcnt un travail classiquc , vous. 
ctes intelligent, vous nc taidere/ pas h trouvez quelque 
rdsullat intci ressant His numerous pupils profited by 
his invitation to work whenever possible in the laboratory, 
and many of them became his collaborators Among 
these occur the names of Debray, Troost, Fouqut, 
Fernet, I tiny, I cchmier, Mascart, Isambert, Ditte, Joly, 
Andrd, Angot, Dufet, Margottet, Chappuis, Parmcntier, 
all of whom hite advanred scientific instruction and re 
search m 1 lance Henri Deville never refused an in 
vestigator icccss to his laboratory, no matter what line 
of work was taken up, and the result was that not only 
chemists, but students of natural history, astronomy, and 
even an ilchcmist, ivuled themselves of the opportunity 
After devoting the activities of a lifetime to science, 
Henri Deville died in July 1881, and by his death France 
lost one of its brightest lights 

Debray held a Fellowship at the Normal School 
when Henn Deville became the maltre de conferences, 
and the two gieat investigators worked side by side for 
thirty years He entered the school in 1847, and suc¬ 
ceeded his master as professor at the Sorbonne and as 
maltre dc conferences at the school in 1875 He died 
in June 1888 t hemistry is at present under the charge 
of MM Gemez and Joly 

The department of natural science in the school was 
established in 1880 The school had not existed until 
then, however, without paying any attention to the 
study of that division of scientific knowledge M Dela- 
fosse was maltre de conferences of zoology, botany, geo- 
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logy, and mineralogy so far back as 1827, and among the 
naturalists who taught one or other of the subjects before 
the new section was created were Hdbert, Lory, Fouqud, 
Van Tieghdm, Dastrc, Pemdr, Comu, Giard, Le Mon 
nier, and Bonnier rhe feature of the instruction now 
given is the large attention paid to field work Fre 
quent geological, botanical and zoological excursions aie 
made under the charge of the professors, both during 
the school year and the holidays At the marine biological 
stations, holiday courses are always offered Owing to 
the labours of Prof de Lacazc Dutniers, biological lahoia 
tones have been established at vanouspoints on the P rench 
coast Since 1881, many students of the Normal School 
have worked at the stations at Roscoff, Banyuls, Concar 
neau, Wimereux, and Saint W aast, and the knowledge 
they have thus gained from nature herself is far in aid 
vance of that received through lectures or from books 

Pasteur’s connection with the school has a melancholy 
interest at the present time Before he left the Faculty of 
Sciences at 1 illc, to become administrator and directoi 
of studies, he hid made his important researches 
on the t titrates of soda tnd immonia, and had com 
menced the study of fermentation He therefore wanted 
a laboratory in which to continue his researches, but the 
school could not at the time offer him one After 
1 little difficulty, one small room, tbout ten feet square, 
was obtained, wd in that restricted space he made some 
of his most valuable discoveries This accommodation 
however, was gradually increased In 1862 a large room 
was expressly constructed for Pasteups work, and was 
added to from time to time as the value of the researches 
c amed on came to be recognised I inallv, it was im¬ 
possible for him to cirry on his extensive lesearches 
under the hospitable roof in the iuc d Ulm, and he had 
to remove to a larger building A few years later his 
work for science and humanity was recognised by the 
construction, at 1 tost of more than /100,000, raised by 
intern itional subscription, of the Pasteur Institute in 
Pans, where the icsults of Ins researches are daily 
applied, and where the remains of the great investigator 
will finally rest 

[he valuable Annahs t/fco/e Normaie owe their 
commencement to M Pastern The journal was first 
issued in 1864, uid m tny important memoirs by members 
of the teaching staff, and by students, have appeared m 
it Pasteur was editor from 1864 to 1870, and was 
succeeded by Ilcnn Dcvillc, who held the position until 
1881, though the publication must have entailed pecuniary 
loss P inally, the Annalt f were placed upon a firm foot 
ing by M Zevort, Director of Secondary Education, who 
twelve ytais ago mcrencd the subscription list by pro 
viding for the introduction of the journal into a number 
of lyUes, and since then the assistance thus rendered has 
been continued by succeeding Directors of Higher and 
Set ondary Education M Debray held the editorship of 
the Anmilcs from 1882 to 1888, and M Hermite now 
edits it, with an editon il committee comprising many 
of the most eminent men of science in France 

Many other names, in addition to those already 
mentioned, have contributed to the gloty of the school 
The work of Galois, for instance, whose short life 
ended in 1832, while still a student at the school, 
has had great influence upon the development of mathe 
matics 

In the early part of this t entury, bttle attention was 
paid to astronomy at the Normal School The mathe 
maticians there produced a number of important memoirs 
on celestial mechanics, and made astronomical tables, 
but practical astronomy was entirely neglected When 
Le Vemer became director of the Paris Observatory, he 
obtained permission for a limited number of students to 
work at the Observatory while still retaining their position 
in the school Victor Puiseux and Paul Desains were 
the two first students selected, and they were succeeded 
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by Paul Serret and Mand Davy Le \ erncr thus opened 
a new career for students at the school, and the way they’ 
availed themselves of it is shown by the feet, that, in 1866, 
there were as many as fifteen of them upon the Obser¬ 
vatory staff Among the names of astronomers who 
were students at the school, are MM Tisserand, Rayet, 
Andrd, Angot, Stdphan, Simon, and Voigt, and at one 
time or another the school has provided directors for 
all the State observatories in Prance 

What more need be said ? The names and works of 
the school s alumni are known and honoured throughout 
the scientific world, and that is sufficient testimony 
to the character of the instruction rhe French 
Government is generous in its tieatment of the 
school, but the expenditure is returned tncieased 
a hundredfold through the works of the students And 
not only do these works benefit the Republic, they 
have an international value lheiefore the centenary 
’ttfich the school celebrated this year, interests all who 
afe concerned with the advancement of natural know¬ 
ledge R A GkeCjORY 


THE “ UtUMl ’ DISASTER 

A MON1H ago, the Swiss newspapers were full of 
various accounts of a destructive avalanche whuh 
took place at the Gemmi on September 11, at 4am 
The first report read as follows “ A large part of the 
Altels glacier got loose and slipped down, covering three 
kilometres of ground on the Spital Alp, two hours’ walk 
above Kandersteg Men (6) and cattle (300) have been 
killed by the slipped mass The bieak across the glacier 
may be seen from the valley with the naked eye Help 
has been sent up from the villages of I euk, Kandersteg, 
and Frutigen 1 (Allif SVAti' Ztg, September 12 ) More 
correct details afterwards decreased the loss of cattle by 
about one half and the whole damage is estimated at 
from 60,000 to 80,000 francs 

The part i ontemed will be perfectly fomihar to m tny 
English travellers p ew foot tourists in Switzerland nuss 
the Pass of the Gemmi, which bndges the beautiful lime 
stone mountains between Canton Bern and Canton 
Wallis at their western end I he tourist coming from 
the Noith leaves the broad Aare Valley of ( anton Bern 
and its lakes at lhun, and ascends gradual!) through 
the lateral kander Valley towards the glaciated chain of 
the Diablerets, Oldenhom, Wildstrubel and Altels on the 
southern horizon The characteristic group of snowy 
summits known as the Blumlis Alp closes in the south 
eastern rhe valley itself is bestrewn with gigantic 
remnants of old mountain slips, now clad with fir tree 
and a nch flora At Kandersteg it narrows, long moraines 
fringe the mountains, and the driving road is left for a 
a steep winding footpath which climbs die mountain-sides 
beneath the shade of densely grown larch and fir The 
main stream hurls over rocky escarp and raves in deep 
ravine A sudden opening in the wood discloses the 
tributary stream of the Gastern, its grey cliffs, and 
tumbling waterfalls , surely one of the most picturesque 
glens in the Alps 1 

Immediately beyond this point of view, the path 
descends slightly for a short distance and bends round 
the base of a wooded hill, known as the 'sturtnbergh , 
before it once moie rises to the mountain pasturage and 
chilets of the Spttal Here, the sound of cow bells rings 
over a grassy river flat, hemmed in east and west by 
mountain ndges, northward by a thick tongue of moraine. 
Only one steep, narrow passage defiles the northern 
rocks and marks the contact of the Altels range with the 
moraine tongue A dammed up lake basm, often dry in 
summer, lies on the other side of the moraine where the 
road leads to the cosily sheltered Schwarenbach Inn 
Three quarters of an hour’s farther walk on rocky shelving 
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ground takes the tourist past the Daubensee to the 
height of the Gemmi Pass and the Hotel 
Such was the walk to the Gemmi before the avalanche 
occurred Now the broad pasturage flat, the narrow defile 
above it to the Schwarenbach Inn, as well as several pas 
sages of the road below, especially the “ Stierenbergli, lie 
beneath masses of ruin and disorder F ir slopes have 
been felled at one blow Dismembered parts of cattle 
have been floated hither, thither, in the ice stream What 
mikes it the sadder is that all had been in readiness 



—lot break o Altelw Mountain —Dead o» end fragment* of chMct 11 the filregroun i 


on the Spital Alp for the departure of the herd boys and 
cattle on the follow ing day to their viU iges in W albs 
Although the cause of the disaster was the fall of the 
ice mass, it must not be forgotten that the actual 
destructive force is the wind pressure (‘ Windschlag ) in 
advance of the falling mass Living things and timber 
are flailed to the ground or borne to considerable 
d stances The mass of ice then bunes all beneath tons 
of weight and transports still farther tearing and breaking 
whatever it carries 
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The enormous rush of wind together with the terrifying 
sounds of the avalanche, gate the people of the neigh 
bourhood a rough awakening from their nights rest 
They thought an earthquake was convulsing them 
Only one witnessed the coming of the avalanche, that 
was the waitress at the Schwarenbach Inn, who had just 
risen to prepare an early cup of coffee for some of the 
guests She rushed out, in time to see the ice skimming 
the road s corner on its way to destroy the Spttal Alp 
Had the fall taken place half a day sooner or later, 
tourists must inevitably have 
suffered on the much frequented 
path 

Dr Albert Heim Professor of 
Geology at Zurich was at once 
telegraphed for to make a thorough 
investigation of the disaster Tne 
result of his examination will not 
be frilly published until the end of 
the year Meantime some of the 
more exact details may be stated 
here The accompanying photo 
graphs are a few of those taken at 
Prof Heim s wish immediately 
after the disaster 

The first shows the break in 
the ice on the Altels Mountain 
It occurred near the foot of the 
nevd or F lm snow region of 
the Altels glacier, at a height of 
3300 metres (nooo feet) The 
mass of ice which broke away 
measured about 300 metres in 
length 200 metics in breath, and 
30 metres in thickness It streamed 
down the steep dipping smooth 
slabs of limestone rock on Altels 
and spread itself out fan like on the 
Spital Alp 1900 metres high (6270 
feet) The verticil height of the 
fall was therefore some 4700 feet 
The immense impetus thus gained 
caused the ice to pursue its course 
up the steep incline of the 
Oeschincn Oral 1 he main 
part in the centre of the ava 
lanche fan dashed itself with 
its spray of ice dust and ddbns 
against the ndge, surmounted it 
in parts as high as 2360 metres, 
over 7700 feet, and pitehed many 
fragments upon different levels on 
the other or Oeschinen Valley 
side of the ndge The outer wings 
of the fan on the other hand, 
curved backwards that on the 
north side can be traced as a re 
turn stream from Winteregg to the 
Stierenbergli corner of the Gemmi 
road referred to above (Fig 2) 

This return stream did especial 
damage to the trees, and nothing 
can be more stnking than the sight 
of the long larch and fir trunks 
felled in one and the same direction and clean cut along 
a definite line One hillock has been stripped of its 
timber on one side while no harm has been done on 
the other The course of the avalanche has left its trail 
of stems up torn roots, ravaged chAlet, dead cattle, even 
cheeses may be distinguished jammed in the general 
heaps of ruin 

Tne result on the ice of its own motion and pressure 
during its fall deserves attention (F tg 3) The photograp 
shows the typicil form which the ice takes vu tnatofnar 
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rounded pieces of ice of ill sizes mixed in loose ice powder 
Fnction produces various marking's on the rolled ice 
There is altogether a remarkably small proportion 
of earned rock ddbns mixed with the ice The whole 
field of ice on the Spital Alp simply portrays a ‘ Staub 
Lawine," or dust avalanche on a latve scale In the 
course of a few years nature itself will nave removed the 
last signs of a wreckage which at present hundreds of 
willing hands are doing their best 
to clear away in part from road 
and Alp 

Maria M OtuviF 


17RNES1 tLLIX IMMANUEL 

HOPPP * was born in Frti 
burg, on the Umstrut (Saxony) on 
December 26 1825 At the age 
of nine he lost his mother and at 
eleven being left an orphan by the 
death of his father he was taken 
charge of and educated by the 
governing body of m endowed in 
stitution in Halle After the com 
pletion of his school course he 
commenced in 1846 the study of 
the naturil sciences ts a student 
of the University of Halle Ml 
grating early in his student s c areer 
to Leipzig he had the good for 
tune to lay the foundations of his 
knowledge of anatomy and phy 
siology under the three distin 
guished brothers Weber (Ernst 
Heinrich Wilhelm and Eduard) 
to study chemistry under tid 
mann and under the em nent 
physiological chemist Kail t ott 
hold Lehmann medicine under 
Oppolzer surgery under ( unthei 
and pathological anatomy undei 
Bock Hoppe spent the last two 
semesters of his students r our si 
in Berlin following the courses of 
Romberg Lingenbe kand Casper 
He took the degree of Doctor of 
Medicine in 1850 presenting adis 
scrtation De cartilagmum strut 
tura et chondrino nonnull 1 which 
he dcdicited to his former mister 
E H Weber and which indicated 
the impulse he had received 
towards anatomical as well as 
chemical investigation on the one 
hand through the influence of the 
Webers, on the other through that 
of K G Lehmann 
Having settled in medical prae 
tice in Berlin Hoppe was ap 
pointed medical officer to the 
workhouse and whilst occupy mg 
this post devoted himself to re 
searches, partly chemico physiological and partly clinical 
To the former class belong investigations on cartilage bone 

1 Though some weaki 1 ave eUpKd n c the death of thu em ent n A f 
«e once a brief account of h • 1 fi. and an attempt lo co m ran* del of 
the part wh ch he played n the advancement f jhy« vlog cal chem y 
may not prove tminteroMing to the eaden f Natuo* fn the prep-in 
lion of thu paper 1 have been greatly i »ted by the inf rmut eon 
ta nod in an artldo which appeared n the PVir chi jit,t of A g I 

J The ntbjoct of thu not ca changed I i name from Hoppe to Hoppe Styler 
•otnewhara about the year iMi 
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and tooth, as well as chemical analyses of certain so called 
transudations to the latter, studies of which the object 
was to discover the physical principles which underlie 
many of the phenomena revealed by the percussion and 
auscultation of the chest in disease In 1856, Hoppe was 
appointed Prosector in the University of Greisswald* 
where he qualified as Pnvat docent here, however, he 
only remained until 1858 when he was recalled to Berlin 



by Virchow in order to act as his assistant Virchow 
had just been appointed the first ordinary professor or¬ 
nithological anatomy in the University and Hoppe, as 
his only assistant was at first called upon to take a part 
in all the woik of the Pathological Institute whether 
anatomical or chemical Very soon however he 
was enabled to confine his attention to researches m 
physiological and pathological chemistry and to the 
superintendence of the chemical 1 iboratory of the Insti 
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tote In i860, Hoppe was appointed an extraordinary 
professor in the philosophical faculty of the University 
of Berlin In 1861 (he had now assumed the name 
of Hoppe Seyler) he was appointed to the chair of 
Applied Chemistry in the University of Tubingen, where 
he had as colleagues the botanist von Mohl, the physio 
logist Vierordt, the anatomist Leydig, the chemist 
Strecker, and the great physician Niemever 
It was whilst in Tubingen that Hoppe Seylerpublished 
(1866-1870), under the title of “ Medicinisch Chemische 
Untersuchungeu ” a senes of valuable papers by his 
pupils and himself, sqpte of which will be always referred 
to by thorough students of physiological chemistry , such 
tie the researches of Diakonow on lecithin, of Miescher 
on nuclein, and Hoppe Seyler s own papers on hemo 
globin, its coihpounas and certain of its derivatives 
When, in 1873, aftei the conclusion of the Franco 
German war, the German Government gave to Strasburg, 
the new and splendidly-endpwcd Kaiser Wilhelms 
l mversitat, Hoppe Seyler was one of the distinguished 
men chosen to nil its chairs being appointed to the only 
ordinary professorship of Physiological Chemistry in the 
German empire Among those who were called with 
him, and who weie destined to shed a brilliant lustie on 
the new academy, which had arisen Phoenix like out of 
the ashes of the old Stiasburg, were such men as Wal 
deyer, Recklinghausen, Leyden, Gusserow, Schmi edjjU rg 
ind F luckiger No wonder that Strasburg has 'MWkly 
become one of the chief centres of tesearch in Europe 1 
\mongst the 1 ibointones—the so called institutes— 
which are clustered around the Hospital of Strasburg, 
is the so called Physiologisch Chemische Institut, in 
which since his appointment Hoppe Seyler has continued 
the work which lie had begun in Berlin and in Tubingen, 
sui rounded by pupils many of whom—I shall merely 
nime Baumann, Bnegei, kossel, and Thierfelder—hive 
won for themselves honourable positions in contemporary 
science, and for their mister the reputation of a great 
teacher, in the best sense of the term Here Hoppe 
Seyler worked until the very eve of his death I ea\ ing 
Strasburg apparently in the fulness of health ind vigour 
to enjoy a few weeks of rest on his property by the shores 
of the Lake of Constance Hoppe Seyler was to be spared 
the misery of prolonged illness Some sudden and un 
suspected caidiac mischief brought to a standstill the 
life of a man of singularly great activity, intellectual as 
well as physical He died on the forenoon of August 10, 
,S9S 

Arthur G\m< fi 


THE FLNLR4L OJ PASTEUR 
A MID signs of national sorrow, the funeral of Pasteur 
•‘v took place on Saturday last France, more than 
iny other nation, knows how to do honour to the memory 
of those who have contributed to her greatness, and by 
giving a national funeral, as well as taking the cost of it 
upon herself, she has once more shown the esteem in 
which she holds those who have devoted their lives to the 
increase of the worlds knowledge and happiness Ilow 
very full wis this expression may be gathered from the 
report of the Times correspondent at Pans We read 
41 Quite a small army of infantry, marines, cavalry, artil 
lery, and municipal guards, mounted and on foot, depu 
rations from all the schools and learned societies , most 
of those who speak ind of those who govern and 
command in the name of France, came to render homage 
to the stainless glory of this 1 ranchman, whose genius 
devoted its efforts to the whole of mankind, and who 
deserves the gratitude of the world, not merely for the 
labours which he accomplished but for the new paths 
which he opened to science b) the fresh discoveries which 
he made for the benefit of mankind ’ Shortly after ten 
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o’clock on Saturday morning, the trbops and innumerable 
deputations, which had assembled in and near the Pasteur 
Institute, marched past before the coffin containing the 
body of the illustrious mvestigatpr The funeral pro 
cession was then organised General Saussier, surrounded 
by his staff, ind followed by the first division of infantry, 
preceded the hearse, and behind him came a long line of 
deputations, many of which had wreaths in their centre 
A number of wreaths were borne oq litters, and others 
were earned on six cars, each drawn by a pair of horses 
“ Along the route from the Rue Dutot to Notre Dame,” 
says the Times correspondent, “ the compact and silent 
crowd respectfully uncovered their heads as the hearse 
passed, and the two thousand soldiers and policemen, 
drawn up m hne to keep the way clear, had absolutely 
nothing to do The pall bearers were M Poinrard, M 
Joseph Bertrand, M Georges Perrot, Dr Brouardel, M 
Gaston Boissicr, and M Bergeron After marching for 
an hour and a half along the left bank of the Seine, the 
procession reached the square of Notre Dame The aspect 
of the Cathedral was most impressive The presence of 
President Faure, the Grand Duke Constantine, Pnnce 
Nicholas of Greece, Cardinal Richard, the whole of the 
Diplomatic Corps, the Ministers, the Institute of France, 
the office bearers of the Senate and the Chambei of 
Deputies, the red robed Judges, the members of the 
University faculties, in orange, red, and crimson robes 
and the other distinguished persons invited—all this dis 
play of official mourning was coupled with and yet eclipsed 
fey the profound silent e, the manifest grief The immense 
crowd was a rare and impressive, if not a unique spec 
tacle” 

The Royal Society was represented by Mr W T 
Thiselton Dyer C M G, Director of the Royal Gardens 
Kew At the final funeral, which will be held in con 
nection with the Centenary of the Institute on the 35th 
inst, several of the Officers and Fellows of the Society 
will be present, together with many delegates from othei 
of our learned societies 

After the service in Notre Dame, the coffin containing 
Pasteur s remains was removed to a catafalque outside 
the Cathedral, and M 1 oincard delivered an oration 
before it, on behalf of the Government 

Thus does France venerate the memory of her noblest 
son But F ranee is not alone in her gnef I he human 
race joins with her in mourning the loss of one who has 
done so much for humanity and science The name of 
him to whom the world owes so much good is impensh 
able 


NOTES 

In July tf this jear a special Parliamentary Committee, of 
which Mr Rhodes the Premier, was a member, sat in Cape 
Town to consider the advisability of beginning a systematic 
geological survey of the Colony The Committee, after hearing 
evidence, recommended the House of Assembly to appoint a 
standing Commission which should take charge of the work 
and become m the first instance responsible for its being 
efficiently earned out Parliament having accepted this re 
commendation the warrant appointing the Commission has 
been duly drawn up and signed by the Governor of the Colony 
The following gentlemen compose the Commission the Hon I 
X Memman ML l Dr Gill, Astronomer Royal, Dr Muir, 
Superintendent General of Education , Mr Charles Currey, 
Under Secretary for Agriculture, and Mr Thomas Stewart 
The three first mentioned are Trustees of the South African 
Museum Cape Town, and it is intended that the geological 
staff shall have its headquarters in the new museum building, 
which is just approaching completion. In past yean a great 
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amount of detached work, chiefly of the nature of prospecting I lecturer*, and inspector* of workshops and lactones where female 


and reporting uppn mineral occurrences, has been done in Cape 
Colony, while many European geologists have written papers 
dealing with the rocks, fossils, and in some cases the structural 
characters, of different‘portions of the Colony which at various 
times they happened to have visited The Commission intends, 
as one of its first duties, to have a 1 ibliography of all such 
papers and reports published, but will at the same time have 
an organised systematic scheme of field work entered upon A 
topographical map on a scale of two miles to an inch has already 
been published fiir about one twelfth of the entire ares of the 
Colony, snd it is intended to utilise this for the geological 
details 

r>R W S Church will deliver the Harveian oration before, 
the Royal College of Physicians, on Friday, October 18 

I’Ror R vouLi, of Grenoble University, has been awarded the 
prize of twenty thousand francs given biennially by one of the 
bodies constituting the Institute of I ranee, and awsrded this year 
liy tile Ac sdetny of Sciences 

VVi regret to notice the death of Prof A von Bardelebcn, 
■the eminent surgeon, and for many yean, one of the President* of 
the Berlin Medical Sixicty The death is also announced of 
Baron Felix Larrey, member of the Pans Academy of Medicine, 
ind author of a number of works on military surgery 

Thi HulUttu of the Royal Gardens, kew, announces that Sit 
Joseph Hooker has presented the Gardens with a replica of a 
portrait of the Ute Dr T Thomson, F R S l)r Thomson 
was the first botanist to enter the kankoram mountains, and was 
for some time Director of the Catcutta Botanic (burdens 

Durim the Leyden /oology Congress a small volume, 
entitled “ Gmde /oologique de la Hollandt,' was presented to 
the memhers This little bo jk, containing a number of photo 
graphs, was compiled by the General Secretary to the Congress, 
Dr Hoek and is full of information on the zoological labora 
-tones, the museums, the zoological station and the roolugical 
gardens, as well as concerning the study and the Leaching of 
roology in Holland Several chapters are, moreover, devoted 
to the fauna of the country 

Al last week’s meeting of the Pharmaceutical Society of 
Great Rntain, the Ilanbury Medal was presented to Dr \ 1 
Vogl, Professor of Pharmacology in the University of Vienna, 
through Count Clary, Prof \ogl being unable to attend in 
person The medal is awarded biennially in accordance with 
the condition of the Ilanbury Memorial I und and the award 
rests with the Presidents of the Pharmaceutical Society, I innean 
Society, Chemical Society, and the British Pharmaceutical Con I 
fere nee The first presentation was made in 1881, the recipient ' 
being Prof Flucktger 

At the Royal Microscopical Society, on Wednesday, October 
16, the following papers will be read —“ On the Division of 
the Chromosomes in the Pollen Mother Cell of I ilium,” by 
Prof J B Farmer, “ New and Critical Tungi,” by G Massce , 
“ A Fluorescent Bacillus, ’ by F J Reid 

Thb inaugural lecture of the newly instituted “ Course of 
Scientific Instruction in Hygiene and Public Health " at Bedford 
College for Women, was deb vered by Dr Louis Parkes on Saturday 
afternoon, October 5 The course aims at promoting systematic 
instruction in hygiene and all those allied branches of science 
necessary to a thorough knowledge of sanitation and laws of 
health, and so qualifying women to become teachers and j 
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labour it employed 

A MMTiNo of the Institution of Mechanical Engineers will be 
held on Wednesday, October 23, and Thursday, October 24, a 
the Royal United Service Institution, Whitehall The chair 
will be taken by the President, Prof Alexander B W Kennedy, 
F R S , and the fallowing papers will be read and discussed, as 
far as time permits —“ Die F lectnc Lighting of F dinburgh,” by 
Mr Henry R J Burstall, “ Report on the Lille Experiments 
upon the Ffhaency of Ropes and Belts for the Transmission of 
Power,” translated by Prof David S Capper, “Observations on 
the Lille Experiments upon the Efficiency of Ropes and Belts for 
the Transmission of Power, ’ also by Prof Camper 

Tin- death of Monti Wilkomni, the eminent botanist and 
geographical explorer, is announced in the (,tofrapkttalJournal 
Of his life we read —“Ront in 1821, at Herwigsdorf, m the 
kingdom of Saxony, after 1841 he studied medicine and natural 
science at Leipzig In 1844 he for the first time visited the 
Pyrenean peninsula, which he subsequently traversed so often, 
sometimes by the year together making thorough investigations 
into the botanical gcognoxtical, and geographical relations of 
the country After having, in 1852, gained some experience as 
teacher of botany at Leipzig, and having been cal’ed thence first 
to Tharandt, and afterwards, m 1868, to Dorpat, he occupied 
the chair ol Botany at the German University at Prague from 
1873 until the receipt of his pension in 1892, being at the same 
time Director of the Botanical Garden in that city lie did 
much good work by his rich botanical collections, principally 
from Spain and the Balearic Isles, as well as by his special 
bot imcal works dealing esjieeially with the descriptive side of the 
science , whilst is a geographer he did lasting service, not only 
m connection with the geognphy r>f plants- in particular in 
South Wist and Central l urope—but also by his comprehensive 
geographical description of Spurn and Portugal, and, above all, 
he threw light on the geography of Austria by his excellent work 
on the Bohmerwald (1878), which region he was the fust to 
throw open to science m its most maci cssible ports, still at the 
time clothed with primeval forest ’ 

Wait reference to the letter lay Mr Pillsbury on “Colour 
Standards ’ (NAttiM August 22, p 390), Mr J W Lovihoud 
writes from Sob-dairy ‘ In justice to myself, may I be allowed 
to point nut that the difficulties named no longer exist, since it 
remains is an cv pen mental tact that the solution of every position 
which Mr Pillsbury describes as desirable and lacking is now a 
matter >f cverydiy routine in many laboratories and manu 
lactones f very sensatirn, whether of light or colour, 

which can bt differentiated by the vision tan lx. matched by 
means of the 1 intometcr Standard Glasses, and defined by means 
of a system of colour terms , the colour sensation itself can be 
reproduced at any future tune by simply using the notching 
glasses The operation of matching a colour is so easy that in 
those factories where frequent changes of colour require noting, 
or where it is necessary to work up to 1 given colour, an 
intelligent workman is found competent to effect them ’ 

Thr current number of Htmmcl umi Fnie contains the eon 
eluding part of two interesting articles on scientific balloon 
ascents, by Dr R Surmg, of Potsdam The author briefly 

reviews all ascents since that by Jeffries and Blanchard on 
November 30, 1784, and shows that relatively little use has been 
made of the observations, probably because they have not always 
been free from objection, or from the fact that most ascents have 
been of an isolated character The principal exceptions, among 
the older ascents, are the celebrated voyages of Welsh a 
Glauber, and more recently those made by the Bavarians and 
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Romans , the latter dealing more especially with wind conditions 
m high and low barometric pressures The German Society 
for the promotion of scientific balloon ascents, under the 
patronage of the Emperor, will probably obtain important 
results, and solve several open questions relating to cloud 
formation, and atmospheric electricity under various hygrometrtc 
conditions of the atmosphere 

A suspension for physical instruments free from the vibrations 
of the laboratory would lie an inestimable boon to physicists, 
eijxxially in crowded cities At Leyden University, Prof 
Fmthoven mounted his delicate capillary electrometer on an 
iron plate floating on mercury This device was exceedingly 
successful, although somewhat cumbersome and bulky, and he 
was thus enabled to take a photographic record of the instrument 
magnified 800 times Sir G B Airy was in the habit of placing 
his artificial honron upon a table suspended by caoutchouc bands 
attached to another table similarly suspended, the airangemait 
bang reptated three times This, however, was even more 
cumbersome Now Herr W H Julius, in Wif<Umann's 
Annalen, describes a contrivance which is Iwth simple and 
effective It consists of a small circular table suspended by three 
vertical wires ahout 6 or 8 feet long, the ends of which form 
the points of an equilateral triangle A movable weight is 
attached to a rod projecting downwards from the centre of the 
table It can lie clamped in any position, so as to bring the 
centre of gravity of the table and the instrument into the plane 
of the table itself Any lateral displacement of the upper ends 
of the wire will start waves down the wires, which will arrive at the 
table simultaneously, but will only affect it perceptibly when the 
penod of the disturbance coincides with the period of oscillation 
of the table about the point of suspension Even then the axis 
of the table is always strictly vertical To clampthe oscdlaUons 
peculiar lo the suspension the luthor attached little vanes, dipping 
into oil or water, to the table With a rough preliminary 
apparatus constructed in this manner, the author succeeded in 
reducing the vibrations to one tenth of their original amplitude 
run sedimentation pliys unimportant part in the purifira 
lion of water was shown as long ago as the year 1886 liy Dr 
IVn y Frink land ill the case of his lalairatory experiments on the 
removal of micro organisms from water That it is 1 factor of 
gr< at importance in the stor »gc of water in reservoirs, was also 
shown by hmi in his investigations at the London water works , 
but quite reuntly Dr H J van t Hoff has indicated how this 
now retogmsed prise-nut sedimentation m vy be taken advantage 
of in the absinLtion of tidal water fir purposes of water supply 
It appears thit the city of Rotterdam derives its water supply 
from the river Maas, and that the Company s intake is situated 
within the tidil area of the nver , the water ;s, however, only 
abstracted at particular times » e two hours after high water 
has been reached During this penod the nver is at rest, and 
sedimentation can proceed unhindered, and Dr van't Hofl 
estimates that at least 50 jar cent of the bacteria present are 
eliminated during this time of eomparative stagnation Unlike 
the city of Hamburg, which before and during the great cholera 
epidemie abstracted tidal water from the nver Flbe, and distn 
bultd it in its raw condition in Rotterdam, the Maas water is 
submitted to filtration liefore delivery In consequence, how 
ever, of a very large demand on the resources of the wattr 
works, the rate of filtration is considerably higher linn it should 
be, and this fact, combined with the unpleasant eircurastance that 
the aty disposes of its refuse b> conducting it into the river, 
would naturally lead us to anticipate a bad bacterial filtrate 
Dr van’t Hoff dots not, unfoitunately, ate any figures for the 
filtrate, but states that “the very satisfactory bartcnological 
results which obtain at the Rotterdam watet works ’ are doubtless 
in great part a consequence of the improvement which takes 
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place in this tidal water through sedimentation, rendering the 
raw water comparatively easy to deal with, whilst its microbial 
contents after the stagnation penod average only from 4,000 to 
10,000 per cubic centimetre, a remarkably small number for a 
polluted water 

Messrs Ouiiiant, Anderson, and Terrier are about to 
issue a new popular science senes for children, under the title of 
“ Science Talks to Young Thinkers " The first volume is 
“ Nature’s Story, by Mr H Farquhar 

The last part of “The Natural History of Plants,” by 
kerner and Oliver, which Messrs Blackie have for some months 
lieen issuing, has just appeared, and the whole of that excellent 
work can therefore now be olitained in volumes 

Mfssrs Casshi and Co have issued the first part of a 
“ new and revised edition” of Sir Robert Ball s “Story of the 
Heavens We hope that succeeding parts have been brought 
up to the present state of knowledge, so that the edition will 
really be a revised one 

Srv era l years ago it was intimated by a circular that Dr 
Buchanan White was engaged in the preparation of a Flora of 
Perthshire, which lit hoped to issue after a brief period of time 
Dr White s death last December, prevented its issue by himself, 
hut he left it in a state that permits of its immediate publication , 
and we are glad to notice the announcement that the book is to 
la issued on behalf of the Perthshire Snatty of Natural Scienct 
Prof Trail, 1 k b , has undertaken to edit it, and to preface it 
with a sketch of the author s life and scientific work 

A SIRlKs of five simply worded books on wild flowers, by 
Dr M C Cooke has been published by Messrs T Nelson 
and S ms The volumes are entitled “ Down the Lane and 
Baik, ’ ‘ Through the Copse,’ “A Stroll in a Marsh,” 
“ Around a C irnfield and ‘Across a Common ’ Written in 
in attractive c n\ creational style, and with scanty use of the 
“ hard words which children, and even those of older growth, 
always associate with the study of nature, the books arc well 
suited to the juvcmle public for whom they are intended 

We are glad to note that the Harvuan oration debvered by 
Dr I auder Bruntnn before the Royal College of Physicians 
last October and printed in full in these columns at the time, 
has been published m the form of a handy volume by Messrs. 
Macmillan and Co It will be remembered that the subject of 
the oration was “ Modern Developments of Harvey s Work ” , 
and those wh > know how well and fully Dr Brunton treated 
his subject, will lie gratified at the publication of the oration in 
a convenient form The volume is dedicated to Sir J Russell 
Reynolds, the President of the Royal College of Physicians 

We have receivtd the second part of Mr 1 W Taylor’s 
“ Monograph of the Land and Freshwater Molluscs of the 
British Isles, from Messrs Taylor Brothers, ].eeds, and are 
pleased to see that the high standard of excellence to which we 
called attention in our notice of the first port is well sus¬ 
tained The descriptive text is clew, and generally accurate, 
while the paper, print, and illustrations (coloured and other¬ 
wise) are all praiseworthy The present part practically com 
pietes the consideration of the shell, and the next issue will be 
devuted to the animal and its organisation 

The “/oologisehes Adressbuch,” which R F nedlander and 
Sohn, Berlin, have edited and published in connection with the 
Deutsche ^oologische Gesellschaft, will prove of very great 
assi s t a nc e to workers in all parts of the world The volume 
contains the names and address of roologists, anatomists, 
physiologists, and too paleontologists of all countries The 
classification it according to countries, the towns of which are 
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arranged (with a few exceptions) in alphabetical order, while the 
name* fellow the same order Each name u followed by a fall 
address, and by an indication of the special branch or branches 
of study in which the person it designates is interested To 
give an example of the scope of the contents, it may be said that 
under London we find the names of the professors and assistants 
in the zoological and kindred departments in the various colleges 
and medical schools, the staffs of the departments of zoology 
and geology in the Natural History Museum , some of the mtm 
bers of the Geological Survey of England and Wales , a list of 
the members of the Zoological Society, the names and places of 
meeting of a number of London and suburban scientific societies 
interested more or less in zoology, and lists of draughtsmen, 
opticians, publishers, and of taxidermists and dealers ui am 
mals In some cases the lists are much fuller than in others, 
owing probably to the feet that some colleges and institutions 
furnished the publishers with more detailed lists than others 
But though a few names are omitted from the places where one 
first looks for them they can in most cases be found somewhere 
in the volume Very valuable is an index of the names arranged 
in groups according to the subjects especially studied, and a 
geographical index And, finally, the personal index at the end 
of the volume renders it possible to find the name, address, and 
specnl work of any roologist entered in the work in a few 
moments It is well known that the Germans excel in pro 
ducing directories of the kind before us, and, so far as we can 
make out, the present work will sustain tlieir reputation Being 
international, the directory will help to bring together observers 
accumulated in widely separated regions of our globe, and so w ill 
lead to a better knowledge of the world's feuna We congratu 
late Messrs hncdlander upon the enterprise they have shown in 
preparing anil producing such a useful work , and we hope the 
time is not far distant whin the designations of students and 
investigators in the domain of physical science will be brought 
together in a similar directory 

The additions to the Zoological Society’s Gardens during 
the past week include a Black Ape (Cynopitheat r m^tr) from 
Celebes, presented by Mr hrank Greswolde Williams, 1 
Rhesus Monkey (Mat anu rhttns 6) from India, presented 
by Mr II Small, a Bonnet Monkey (Afactuui uniats, 9 ), a 
Macaque Monkey (Alacams cynomolipts, V ) from India, presented 
by Mrs Lionel Smith, a White tailed Ichneumon (Netpetit t 
albuauda), two Blotched Genets (Genetta ligntta) from Natal, 
presented by Mr W Champion 1 Cape Ilyrax (Ifyrn 
eapensis), two Suncates ( Surua/a tettadaityla) from South 
Africa, presented by Mr J E Malcham, two Norwegian 
Lemmings (My odes lemmtts) from Norway, presented by Mrs 
Haig Thomas, a Passerine Parrakect (PstUacula passmna ) from 
Brazil, a Silky Cow Bird (1 lolothtus ionanensts), a Re I crested 
Cardinal (Paroana mat/lata) from South America, presented 
by Mr R Norton, two Common Kingfishers (AUedo isptda), 
British, presented by Mr J A Cl irk , a Passerine larrnkeet 
(PsittamJapas ertna) from Brazil a Tuberculated Iguana [Ijvana 
tuberculata) from the West Indies, two Common Tegutxms 
{ ruptnatniis ttgtuxm) from South America, deposited 


OUR ASTRONOMICAL COLUMN 
Measurement ot Planetary Diameters —In a pa|*r 
giving particulars of measurements of the polar diameter of 
Man (AttronomueU Journal, No 354), Prof Campbell gives 
an interesting summary of the conditions of planetary measures 
in general He points out that measurements of diameter ire 
affected by a variety of errors, among them being spherical ird 
chromatic aberration, imperfect ttmosphenc conditions, irradia 
tion, diffraction, and imperfect focus,tall of which tend to 
increase the apparent diameter of the object, while, in addition, 
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personal equation and accidental errors may also affect the 
results The effects of spherical and chromatic aberration, as 
well as of diffraction, may be regarded as constant throughopt 
a senes of measures of any given object Differential refraction 
can be satisfactorily corrected for, but the irregular refraction 
caused by the unsteadiness of the atmosphere, and resulting in 
" poor seeing, ’ may produce very large errors indeed The ap 
parent increase of diameter due to irradiation may be regarded 
as sensibly constant with any given telescope, eyepiece, planet, 
and background Imperfect focus may produce considerable and 
variable errors, in the 36 inch Lick telescope, an error of a 
thousandth of an inch in focussing increases the diameter of a 
planet by o M Experiments as to the best method id pro 
cedure were msde by Prof Campbell in June and July, 1894, 
with the result that the following programme was adopted in the 
cast of Mars (a) All the observations were made with the sun 
aliovt the horizon, and the advantages of a bright sky background 
were very marked , it was believed to reduce all the errors, 
except possibly that of personal equation ( b ) Observations were 
onl) made in a tranquil atmosphere (c) The same eyepiece was 
used throughout (if) An eyepiece cap with a very small 
aperture was employed (r) The observer's eyes were always 
similarly situated with respect to the threads of the micrometer 
(I) rhi micrometer threads were always placed parallel to the 
great circle passing through Mars anil the sun (g ) The micro 
meter thrtails were placed directly upon the opposite limbs of the 
planet 

hollowing this programme, and adopting \oung 1 value of 
I/319 for the polar compression, the most probable polar 
diameter of M irs at distant 1 unit) was found to be 9 25 + 
o 012 while thi equatorial diametei resulting from the measures 
was 9 30 

The Craii ks on 1 he Moon Much has been learnt alxml 
the configurations of the lunar surface smee the idea of exanun 
ing Vera greitl) enlirged photographs came into practice It 
was only natural however, that many interested in the subject 
should have lookrd upon the interesting results of Dr Weinek 
with scepticism for it was hard to believe that »ui h detail structure 
could be so perfectly secured on the photographic plates buch 
doubts as t > their existence were somewhat increase d by the fact 
that many details evert invisible to eye observations, or at an) 
rite were thought to he, fait the fact was not sufficiently grasped 
that the photogrtl hie plates showed only the detail as it appeared 
at the moment if tin exposure, whieh might have differed con 
udertbly from that whieh preceded it or, followed it by a few 

Every c mfidenee is now placed in thi J hot igraphic records 
and under suitable vnd similar observing conditions the eye 
should be ably to verify them directly M C M Gaudibert, in 
Astr Nark No 3310 tills us of his discovery, with an mstru 
menl of 260 m m aperture by eve obsi rvalions alone, of a small 
crater only Soo mttres ur diameter It lies on the top of the 
ccntril mountain of Allwtcgmus Dus crater has been subse 
qucntly found by Dr Wunek on a legitivc taken by MM 
Iocwy and luistux 1894 I ebruary 13, 4h 6m Mean Time 

A diligent search by M (zaudibert has also enabled him to 
secure the necessary observational ronditirns to see the two 
small craters discovered by Weinek ntar the crater and to the 
east of the Kephets m luntains 

SuitisrtON sor Asironomicai Research -Dr Isaac 
Roberts draws attention to a piece of useful astronomical work 
whu h m vy be performed by those who t ike a practical interest 
in the subject, namely 'odetermine what changes, if any, have 
taken place among the stars in thi regions photographed by him 
at intervals during the j»st eight years In the first instance it 
will only be necessary to compare the earlier photographs pub 
, lished in his will known ‘ Photographs of Stars, Star Clusters, 
and Nebule ” with the new senes now appearing in A now ledge, 
but arrangements art 1 icing made which will enable investigators 
' to refer to class positives, or the negatives themselves 11 settle 
, any doubtful points I he ph ltographs bung enlarged to the 
same scale, comparativ 1 measurements may readily be made by 
means of a rl\tau ruled on class, and a transparent protractor 
will enable position angles to bt determined The scale of the 
phologrtphs is suth that any change of position exceeding three 
secunds of arc may be detected by careful measurements 
‘ ‘ Thus, a system of astronomical research would be inaugurated, 
that must eventually idd largely to existing knowledge 



580 


NATURE 


[October 10, 1895 


u> explained by supposing a 
id xulisequent marriage of the 
mal launch The well known 


_ _ ax followed by cramological paper* 

Sir W H 1 lower exhibited four skulls of the aboriginal in 
halstantx of Inmaica, who had disappeared lx.fore the English 
x-cupation m the seventeenth century They resemble the 
Carib type, anti have lieen more or less markedly deformed 
during life 

The President, in the absence of Dr J t. Carson, ease an 
account of the physicil charm tensticx of the “New Race T lately 
discovered in Egypt Some 300 skulls were secured, and ports 
of 400 500 ske letons 1 he average index of length lies lietween 
73 and 75 the alveolar index shows three predominant types, 
about 94, 96, and 99 5 which are confirmed l>y the male and 
female indices taken separately, and indicate a mixture of races 
I he nasal index is 54 wider than the Furopean (47), and 
Jgyptian and tiuamhc types (49), which are thus excluded 
Tne great excess, esjiecially from one of the sites explored, of 
female skulls of very small eapaeity u> explained by 
segregation of a |urt of the race, and sr' 
smaller headed women into the normal 
deciease of cranial capacity in tropical as coinjiared with 
and temperate races suggests that the new race originated in 
tropical Africa Rut the type of skull apiiearx to lie distinct from 
that of the negro and the hair which hoi lieen found is either 
straight or waiy 

1 ach afternoon of the meeting was devoted to a lantern 
lecture of a somewhat moic popular kind than the morning s 
work On Thursday the President descrtlied the remains and 
civilisation of the New Kart m Egypt, whose physical features 
had lx.tn already examined 

Several rites were discovered this winter Utween Balias and 
Nagadi near Thebes, < f an entirely uti Egyptian charicter All 
the pottery was hand nude th< ugh the (sitter swheel had long lieen 
known in I gypt mil though mtlil was 11 it entirely unknown, 
the great majority <f the implements wtre of very delu itely 
worked flint The long Unite Wades and the forked spear heads 
With peculnr lulling f r bringing down running deer, arc 
particularly not iblc \ery beiutifull) framed jars of hard 
stone with jKrforatcd eirs fir suspension, art ilso a chtrader 
istic manufacture an I tre imitated in thy with (minted 
marbling, and tlso liter 1 y the native l gyptmns Ixtenxue 
cemeteries hue been expl red, and the manner of interment 
has lieen determined the I < (lies wtre Imned on one side in a 
contract' U posture, with many \< sstlsand other funeral furniture 
and with 1 great but mug as part of the ceremony 1 his, 
and thepetuliar physical type if the (xople seem to tonneit 
them with the ancient Amontesr 1 Southern Palestine , while on 
ihi other hind, they seem to hat< invaded 1 gypt from the 
Inbyan Desert, uid to lielong closelv to the tally inhabitants of 
the north coast of \fnci Hie elate of their occupation of 
1 gypt is fixed by Ihc interiusition of their tondis lietween those 
ofsixth and twelfth dynasty 1 gyptians so that their present e 
explains thi fall of the 1 yramid Buddinc' dynasty, and the gap 
which has lieen observed vt this point in the sequence of 

*<!)n Enday Mr II W Set on Karr exhibited a large series 11 
flint implements from Somali land, and of illustrative photo 
graphs The flint is of local origin, and a number of factories 
has been identified 

Mr W I Knowles sent a striated flint implement from 
the North of Ireland, which gave rise to some discussion as to 

Mr B Harrison contributed a report on the plateau flints 
of North Kent 

Mr 11 Stupes exhibittd graving tools from the terrace 
gravels of the Tliamex A alley and PaUohthic projectiles In 
discussion, however, the human workmanship of some of the 
specimens was called in question 

The President gave a demonstration, with numerous ilhistra 
lions, of flint and metal working in ancient 1 gypt The earliest 
implements in Egypt are of I aUolithic types, found undisturbed 
and deeply stained by exposure on the surface of the desert, 
800 laoo feet above the Nile Valley Mora advanced work 
maiuhip, with long parallel flaking, appears in the gravels of the 
Nile, 30 feet above the m er No intermediate stages are known 
lietween these and the rectangular faced flakes of the fourth 
dynasty The “New Race which overthrew the Pyramid 


NO T354, VOL 52] 


builders surpassed all known flint workers in the length, flat¬ 
ness, and regularity of their knives, javelin heads, ana sickle 
flints Bangles and other ornaments of great delicacy were made 
of the same flint Under the XII dynasty straight backed 
and curved knives, adres, axes with lugs, scrapers and sickles of 
native workmanship occur, but under the XVIII dynasty, 
after another period of eclipse, bronze is found to have super 
stded flint Hint implements, however, of a coarser kind, con 
Tiued to be used as late as the fourth century a n 
Metal working is first found under the III dynisty, and 
copper tools are habitually used under the IV lor mason's work , 
copper needles were also in use Only one sample of bronze is 
known of this age, the rest are of pure topper The "New 
Race, though devoted to stonework, produced occasional fine 
copper implements, one notable dagger is of an “ dsgean” 
type t nutr \1I dynasty, topper is still predominant, and 
much commoner tempered with copper oxide and with arsenic 
Bronre begins with \VIII dynasty Silver and gold are well 
worked from an early period , almost absent from ‘ New Rate ” 
graves, which, however, seem to have been rifled Iron has 
not been found either than foreign, mostly (>reek dejiosits of 
\\M dynasty (650 550 B t ) rather supposed allusions to 
" iron in insertions really refer to “ bronre 
Mr II Swainvin Cowper gave a lantern lecture on tht 
Senams, or niegihlhir monuments of Tripoli, of whieh he 
has visited nearly sixty Rectangular enclosures of good masonry 
are associated with tnlithons like those of Stonehenge, but with 
very nanus spertuies lietween the jiunba, the height vanes 
from 6 t> 15 feet They are erteted on fooling stones, and 
are apparently designed to hold additional superstructures of 
wood 1 he forms of the stones themselves also sometimes recall 
carpentry types whieh in so treeless a country are remarkable 
A massive stone altar, often grooved, and level with the ground, 
sometimes slmds in front of a tnhthon lhe few sculptures 
associated with the Senams are of Roman style, with 1 halhc 
subjects but ire not necessarily contemporary with the monu 
menls thcmxelus The Senams appear to have been objects of 
worshqi, and usually stand ujion hill tops Mi Swainsois 
CowgL* suggests that they ire analogous to the “ Asher ih 

Babylonian cylinders 

Mr W j Lewis Ah _ r _„_ 

midden lhe fissures in the sandstone cliffs it Hastings have 
lieen used as dwellings in Ntolithie limes, and the refuse, um 
taming numer ms flakes, implenunU, and fragments of pottery, 
has accumulated m front of their openings 

Saturday —1 thnolocy —The tenth report of the Committer 
on the North Western Tribes of Canada was presented This. 
Committee w is ippomted at the Montreal Meeting 1884, and 
has published hitherto, the following important memoirs in it* 
reports to the British Association — 

Irtroduclii n (Ke(x>rt \ II ) Sir Dimel Wilson 
Circular of Inquiry (III ) 

North Amcnrui I thnolocy (V ) Mr Horatio Hilt 
I inguistir 1 tlmoligy (\lTl } Mr Horatio Hale 
Physical CharaeteustiCH (VII ) Dr 1 ranr Boas 
The Blackfo it Indians (I ) Mr Horatio Hale 
1 he Blatkftx t Indians (II ) Kev L E Wilson 
The Sartct Indims (IV ) Rev 1 F Wilson 
The Kootenay Indians (VIII ) Dr A F Chamberlain 
l thnology of British t olumbw (V ) Mr Horatio Halt 
Notes on Indians of British Columbia (IV ) Dr Eranz Boas 
Reports on Indians of Bnti9h Columbia (V -X ) Dr Franr 
Boas 

The report now presented contains a further account of the 
physical characteristics of the tribes of the North Pacific Coast j 
notes on the Tinneh Tribe of Nicola Valley, Iw Mr James 
Teil , on the linneh Tribe of Portland Canal and on the Nats 
River Indians, by Dr Boas, and the grammar and vocabulary 
of the Ntsk a and Tsetsft’ut languages 
Much, however, remains to be done in order to give a satis¬ 
factory review of the anthropology, even of British Columbia 
in particular, the influence of the tribes of Millbank bound on 
their neighbours, the highly developed art of the Ilaida, anil 
the complicated symbolic and conventional ornaments, and the 
peculiar distribution of physical types need further elucidation 
The Committee has accordingly Seen reappointed with a grant 
of £too, in order to enable Dr Boas to continue his important 
investigations 

Captain S L Hinde read a paper on the cannibal tribes o. 


> Similar structures represented a 
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the Congo Cannibalum u, in his experience in thu region 
almost universal, on the increase, and peculiarly inveterate An 
extensive traffic in human flesh prevails, and slaves as well as 
prisoners are kept and sold for food E ven corpses are disui 
terred in spite of charms on the greets, the flesh is always cooked 
or smoked, but is not here eaten from any religious or super 
stitious motive The practice of filing the front teeth is not 
found to be coextensive with that of cannibalism 

Mr Darnell Davis derived the name “ cannibal from the 
Canbs of the West Indies, who however, are not man eaters, 
Mr E lworthy discussed the theory of canmhalism as a means to 
acquire the properties of iht thing eaten, and Mr Hartland the 
survivals, in Europe, of ceremonial and sepulchral cannibalism 
Captain Hindi also discnlud tin pigmies of Central Vfnca, 
nomadic hunters, of less than four ftet stature 
Mr A Montefioro gaw -in account of the Samoyads of the 
\rctic Tuntlns 

Reports were piesente I by the Committees on physical dun 
lions of children from the normal, and on anthropometric 
measurements in schools 

The anthropometric laboratory, which is usually organised 
during meetings of the Association was not this year available 
On Monday, Mr LI worth) read a paper on horns of honour, 
dishonour, and safety I he head is the object of honour, and 
is adorned with symlmlic attiileutcs Horns are symbolic of the 
crescent goddess hi of divine power protection and favour in 
general Convtrsil) to “sc rn (french i onut ) is to ele 
pnvc of such horns and prestige The paper gave nse to some 
comment Not all horns are crescent symbols, most were 
originally worn att iched to skins ornaments are decorative 
first, symbolic afterwards 

Mrs (itovi discussed the religious origin of elancts, as firms 
of magic or worship Weapon dances arise from worship of 
weapons, or of in armed deity , ritual dances from the hive of 
dancing attributed to the deity and as the expression of exalted 
enthusiasm , funeral dances propitiate either death or the de 
parted soul \s civilisation ulvances the expressions of emotion 
art restrained, and dances lose their meaning and popularity 
The report of the E thnngraphie Survey of the Lnitcd king 
dim was read by Mr Hartland who was. followed by Mr J 
tiriy With obstrvuions specially relating to East Aberdeen 
shire, and hy Dr Carson with similar lesults from Suflolk 
Work has also been liegun in Hertfordshire and fast Vnglia (by 
the Cambridge Sub Committee), and is projected in Gal! iwa), 
and in Caithness, f Igin and Nairn by Dr Walter Gregor 
Mr C C de Bttham read a fully illustrated paper oil tile 
peculiarities of the Suflolk dialect which retains an unusuvl 
number of Anglo Savin idioms end on the proverbs, tradilu ns, 
rod folk medicine of the district Mr I ingwood exhibited two 

young ash trees from Needham Market, which had been split in 
irder to |uss sick children through the stem 
Mr Clodd read a j«|ier on the objects and method of the 
study of folk lore, which was followed by a lantern keture by 
Prof A C Haddon, i n the sanu subject, exhibiting a senes of 
[tenons, trees, wells, and other natural objects and prehistoric 
monuments to which traditions are attached, and illustrating a 
numlier of games and ceremonies, in which primitive beliefs and 
practices are perpetuated 

On Tuesday a fonnal discussion took place on the results of 
interference with the civilisation of native races The subject 
was briefly introduced by the President, and papers were eon 
tnbuted by I ord Stanmore, Prof A C Haddon (New Guinea), 
Dr Gust (Indue), Dr H O forties (Dutch Ea»t Indies), 
Messrs E Im Thurm and Darnell Davis (British Guiana), Ling 
Roth (Tasmania and Australia), and Kaynlaid (Central India) 
The course of the debate was summed up by the President as 
follows The principle of government should be to protect the 
natives against their own weakness, the evil influences of debt, 
and the km of their land Rigorous impartiality may be the 
neatest injustice to the natives, and it is only bv dealing with 
them from their own sense of justice that influence can be 
obtained Native customs should not be unnecessarily interfered 
with, and then only with careful attention to the native point of 
view Laws of morality differ in various countries, and what u, 
“ right" here is “ wrong ’ there Changes of detail should be 
left to the change of native opinion, rather than be enforced by 
law It is, for instance, as cruel and disastrous to dress a native 
of a jungle in our tight, ill ventilated clothes, aa to expose an 
European naked in a tropical climate With regard to educa 
tion, opinions seem to differ, the completely savage brain can 
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not acquire our ways of thought suddenly without excessive 
strain and enfeeblemcnt, lxit native races differ very widely in 
receptivity and imitativeness What la above all things necessary 
is that sympathy of fellow feeling which at once places one man 
on an easy and equal footing with another, and which savage 
races are very quick to perceive and reciprocate 
Rev Hartwell Jones followed with a philological contnliu 
tion to the history of primitive warfare in Greece oral Italy 
Dr Garson described a skull found in Thames \alky gravel, 
whuh contains palaohthw implements, and claimed it as 
paleolithic on morphology il grounds, supported by Mr 
Slopes Sir folin 1 vans, Prof Boyd Dawkins, and Mr Myres 
diMiuttd the attribution 

A large collect! in was exhibited of photographs illustrative of 
the \ndamancse and their emliulion, sent by Mr Maurice 


On Wednesda) Dr Munro gave a fully illustrated 
lantern lecture on the newly discovered Neolithic settlement at 
But intr in Bosnia f lint and jasper weapons were in mufictured 
in greit vanet) on the spot, while polished hanimus rod axes 
were tmaighl from a distance and black pottery with elaborate 
mused angular ornaments, w is extensively made A principal 
feature in tilt site is tht occurrence of irregular dtpressi ns in 
Iht liasa) eley Uliw the debris Continental observers con 
sidered tht sc t tie tht fl >ors of huts but Signor 1 ig inni and 
l)r Munr f und Bills of piles, and argued that the houses 
wire pile dwellings and thit the hollows were made to olitain 
chy for wattle w »rk and pi ftciy Sir John 1 vans supported thi 
pile dwelling thu rv, rod suggested that dredging mignt explain 
the irregularity of the hollows 

Mr \ J Lvans descnbtd t senes of pnnntivc l uropcan 
idols with diagrams and exhibits Beginning with tht maible 
images of Iht Greth archipelago, he sketched the ana over 
whuh kindled figures occur in Italy Sicily Spain I iguria, 
and thence inti Central 1 urojit and the shoresofthL Billie and 
even as fu as Ortncy Tht Oriental origin of these tigures, 
formerly mamt unetl is now str ngly contested they probably 
testify to an indigenous prutiee of burying al first actual, and 
subsequently substituted attendants with deceased perse ns Prof 
l’etne eomparul the Maltese sealed figures with the sc oi the 

New Race in Egypt 

Dr Munr > presented i furthtr report on the I akt \ illage of 
Glastonbury Vmengst tie relics found were examples of 
pottery which were undoubteelly, highly ornimented s| e< imens 
of late t cltic art Other articles unearthe I must have been 


imported two or three centuries before the Romm exiupation 
Prof Boyd T )awkms regsrdwl the evidence vs conclusive that the 
lavkc \ illage i 1 Glastonbury might lx. elated from 200 II ( to the 
lime of the K iman occupation 

Mr Theexlore Bent i out riband a pajxr on the natives ot 
Southern \rahia 


i he Section was dosed with v hearty v ite of thanl s to the 


President 


MI CHANfCS 4 T THk MUTISM 
ASSOCIATION 

CECTION G, which is elevoled to mcchamcvl science had an 
J unusually heavy programme at the late Ipswich n eeting , 
indeed it was rather too heavy for the majority of nieml ers for 
often the proeeeebngs were earned on before a very scanty 
audience It is a question whether, in this Section al any rate, 
a good eleal of ludicrous weeding could not lx. done Of course 
it ia understexxf that • mechanical science ” shall be trvnslateel 
aa engineering in general -and that is a very good thing, as 
otherwise many good [xepers on what is generally known as “civil 
engineenng would be rout out from the Association altogether — 
but with a moat lienevolent desire to give all ltranches of applied 
science a hearing, one cannot help thinking it would lie an 
advantage to every one concerned—especially the authors—if 
tome proffered contributions were returned with thanks Tht 
fact is, an exercise of the selective faculty, and perhaps t little 
more calkxuneM to the demands made by the sensitiveness of 
authors, would do much towards rendering the proceedings in 
Section G more bearable than they have wen for some tune 
past 

There was, however, a good deal that was interesting and 
distinctly valuable in the proceedings of the Section at this year’s 
meeting The pity was that it should have been often wasted 
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an an all but empty room Another cause of complaint on the 
part of memben of this Section was that the second Wednesday 
was a dttt nm Doubtless very few object to a whole holiday at 
these meetings, but what people do find fault with is that tney 
should be kept hard at work on Saturday, when there are pleasant 
excursions, to be turned adrift on Wednesday Of course one 
can go home and cut the business short, and that is what many 
do, and the Thursday's excursions thus sutler Indeed a con 
•cienUuus member, determined to do his Section G thoroughly, 
was unable to go to any of Saturdays excursions, and would 
have to spend an idle day waiting for the Thursday’s excursions 
The excursions are the great feature of the Association meetings, 
as they bring members together and make them known to each 
other in a way that no other institution or society does 
Possibly more mu been done for the Advancement of Science by 
such means than by the meetings of Sections, for there are other 
asviciations which aflord opportunities for the reading and dis 
mission of papers, hut none which offer the same soctal facilities 
as the British Association When it is remembered that only 
two Sections met on the second Wednesday, it is s question 
whether it would not be of advantage to make it a rule to 
fix the whole day excursions for Wednesday instead of 1 hum 
day We are aware that this would create difficulties m regard 
to meetings of general committees, but surely these could be 
overcome 

The President of Section G this year was Prof L F Vermin 
Hareourt, who njxncd the jin eicdings of the Seri ion by reading 
his presidenli il address 

The first paper taktn was a contribution by Major General 
Webber, on light railways is in assistance to agriculture 
Il contained the main elements of a schemt whtih the author 
had thought out for introducing a system of light railways in 
Sufi ilk A g tod deal of attention was given to the subject of 
gauge, which the author considered should he n irrower than the 
stand vrd gauge of the country vt/ 4 ft 8$ in 1 here is much to 
be said m favour of a narrow giuge for auxiliary railways but 
also much to be said against it No doubt a narrow gauge is 
cheaper than a wider one but perha|is not so much che»|>er 
as miny persons imagine Shariter eurves cen also be laleen 
with a narrow gauge an I it can In. laid in position where 
often the hroadir gauge would neiessitate the widening of the 
road On the other hand the standard giuge enibles the w iggi ns 
and trucks of the trunk lines to la. run on the auxiliary railwiys 
It may be said tlul a light railway dtminds —on the score of 
cheapness-that the road let shall lie of a less substantial 
character than that of the trunl lines , I Hit here it is essential to 
liear one fact in mind 1 he in issue |>ermanent way t f our trunk 
lines is required for the heavy 1 xomotucx running at high speed 
With small engines and c nnparitively slow speed very light per 
rnauent way will carry the ordinary railway goods stock with 
sifety The first thing however, which lias to be dm in order 
to facilitate the introduction of ausiliury railways in this cr untry 
is to give power to the Board of Trade t relax its own regula 

A jtaper by M A Gulicrt of Brussels on a freering process 
for shaft sinking was next read In general pnmiple the 
suggestion is n it new In eases where water Ixiring strvtv is 
encountered in shift sinking e freezing medium is caused t> 
eireulati 111 pipes lht vehicle used is amnunit, which, 
evaporating in Inc pipes pr due ex the Ircc/mg effect 

The next taper re id w is of considerable interest, it was a 
memoir by Mr W 11 Wheeler of Boston on the efleet of 
wind and atmospheric picssure on the tides heir many years ]»xt 
the author h ex been making e liservations on this xubjet t i rom 
in analysis of two years tides at the Port of Boston (excluding 
es 1 asions when the clement of wind would affect the case), he 
found tliat out of 152 olive nations, 61 gave results oppexite 
to that which would have lieen expected by the readings of the 
barometer alone , f r i high Inroraeter was frequently 
accompanied In a high tide, and a low barometer by 
a low tide On the oilier hand it was fxund with few 
exceptions, Ihu when tlic wind blows with any fiiCc along 
a coast in the same direction as the mam strcim of Ihe 
flood tide, the tides at all the ports along the coast will lie 
higher than the calcnl Ucd height given in the tide tables , and 
when the wind Wows against the flood Ude, high water will la 
liwer than calculated \ccordmg to figuies quoted in the 
paper the effect of wind is such as to affect the tide as 
much as 5 to 6 feet, and a difference of as much as 8 
feet has buggg observed between two succeeding tides 
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An analysis of the register of tides at Boston Dock for 
two years showed that 24 per cent of the whole tides recorded 
were sufficiently affected by the wind to vary 6 inches from the 
calculated height Thirty varied by 2 feet, seven by 3 feet, sis 
by 3& feet, three by 4 feet, two by 4{ feet, one by over J feet, 
and one by 6 feet 3 inches From the observations ne has made, 
Mr Wheeler has deduced the approximate rule that with a given 
force of wind of 3 on the Beaufort scale a tide will be raised or 
depressed by half sn inch for every foot of range With a force 
of from 4 to 6, the variation may be expected to be 1 inch for 
every foot, with a gale from 7 to 8 it will be inches, and if 
the gale increase!, to 10 it will be 2 inches It will be seen that 
the subject is one which possesses nek only scientific interest, but 
considerable practical importance to manners , and so far as we 
are aware Mr Wheeler is the first who has obtained quantitative 
results of this nature In the discussion which followed, it was 
pointed out that the lime element would have to be given its 
due vvluc 

At the second sitting of the Section, on Friday, the 13th ult , 
Mr G J Symons gave what was really a lecture on the autumn 
floods of 1894 This contnbution was discussed together with 
a paper by Messrs Rapier and Stoney, on weirs in nvers 
Any contnbution by Mr Symons is sure to meet with a good 
reception at a meeting of the Association, and Mr Stoncy's 
work in connec tion with nver engineering is also so well known, 
thal it was not surprising that the attendance in the Section should 
be a full one whin the silling opened 1 he floods of November 
of last year it will be rc.memlx.red, were of an unusuallysevere 
character, a gieat |>art of the low lying lands of the Thames 
Valley Ixing submerged The meteorological conditions which 
led to these fl xxls were traced by Mr Symons, and the effects 
stated With regard to the latter it would be but to repeat 1 
long history cf fix fed homes spoiled furniture, and general 
damage to property The extent of course will never be known, 
but it was sufti lent t > be accounted a calamity of considerable 
magnitude There were two )xnods of heavy rainfall quickly 
succeeding each other but it was the second which wu, the 
immediate cause >f d image the first if it had stood alone would 
have Ixtn c minoritively innocuous The first penod occurred at 
thcendofOct her end neirly all the additional land water caused 
by it had pissed c ver leddington Wur before thL second penod 
armed The November rams however found the earth well 
Siturated, and the witer that fell ran therefore almost wholly 
into Ihe nver In 1 with the unfoitunatc results before referred 
to Them rtl Mr b^mons chiefly strove to impress was the 
necessity c f cute matte records and communication lietweeu 
different divisi nsi t a water shed so that prompt warning might 
lx given of a pnlnble flood Such precautions are taken by 
continental natnns but in bnglvnd they are sadly neglected 
1 he necessity f >r bt timng accurate data and treating it in a 
systenutic anl scientific manner by trnned observers, was well 
illustrated by instances given , for example, Ihe river Mole wis 
at its highest four days before the Thames, and if the warning 
thus given ly nature had been heeded much of the damage 
which foil iwed might h ive been prevented 

The sen nd piper gave a good description of the movable 
weirs which have become identified with Mr Stoney s name, 
and which were s> | rommently brought before public notice in 
connection with the Manchester Ship Canal A more recent 
example, and me which is (letter known to 1 ondonerx, is that at 
Richmond whire there is a half tide 1 xk and a series of lifting 
wc in It has lieen c (aimed that if many of the fixed wurs in 
the Thames were rein ned, and these lifting weirs substituted for 
them that Iher w uld be less danger from flooding»t the nver 
How far Messrs Rapier and Stoney go in this direction we did 
not gather from the paper, but such we tixik to lie the general 
drift of their aigument The position was disputed during 
the discussion which followed, it being maintained by some 
speakers that even if the flow of water were absolutely umm 
peded as far as leddington Weir the tidal |»rtion of the nvtr 
channel is n H of euftxient section to carry off all water that 
comes down in time rf heaviest rainfall The question is com 
plicated by the ebb and flow of the tide, but it ought not to be 
impossible to arrive it a fairly definite conclusion The matter 
is one which suits investigation by a competent authority, for 
w e did not notice that any more than general statements were made 
in support of the illcged insufficiency of the tidal channel, and the 
statements, therefore did not appear to rest on a substantial basis 
of fact 1 he problem of the utilisation of the head of water 
at Ihe weirs in the Thames was also brought forward Without 
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P“«>e Mto details, it may be Mid that the discussion tended to 
wow that there u> little probabibty of any useful work being 
done in this direction unlea* aome entirely new departure in the 
construction of turbines be discovered, Mr Stoney, however, 
in his reply to the discussion, gave a sketch of a very ingenious 
device by which he proposed to increase the available bend in 
the case of its diminution by the rise of water in a river We 
think, however, that something more than this will be needed 
before the Thames weirs become commercially successful as a 
source of power 

Dr Anderson described a rotating fen he had devised, to lie 
used in place of bellows for organ blowing The application 
was successful, as might be supposed in the case where a volume 
of air, large in comparison with its velocity, was required to be set 
m motion A paper by Mr Birt, on the growth of the port of 
Harwich, was interesting from a commercial and economic 
point of view, and may be taken m conjunction with a note by 
the President, on the Hook of Holland route 
A description of a railway up Snowdon, which is m course 11 
construction, brought the proceedings of the day to a dose 
On Saturday the proceedings commenced with the presentation 
»f two reports by Committees of the Section the first on 
standardising and the second on coast erosion The 
standardising report was of an interim character, and does n l 
require extended notice in prospect of being br iughl forward 
again 1 he coast croxi in report was also presentee! in another 
Section Mr A G I yster gut i long description of the 
dredging < ik rations n >w going «n it the mouth of the Mersee 
to reduce Inc bar which his toj long been allowed to impttle 
the navigation of out great Atlenlic port 

A paper by Mr 1 Heaktth, dtse rilling a process of refrigerel 
mg by corbonee anhydride was next taken This w is a \tr> 
interesting contribution end afforded a good example if the l)|ie 
of pajier that should he presented to the Section It does nr t 
however lend itself very easily to our present purpese, as it 
consisted mainly of details rf construction of the michinery, 
which though highly interesting, it would be impossible for us 
to make clear without the miny illustrations by which tht 
author explained his meaning knot her good and characteristic 

paper was contributed 1 y Mr ] Napier, who described an 
installation that has been earned out et Ipswich of the Hermite 
process of purifying sewage briefly stated, the process 
consists of passing an elect nc current through sea water \ 
part of the chlorides is cinverted into hypochlorite, and t 
deodorising agent is thus ohlemtd The electrolysed water ts 
passed into the drains or sewers Tht system, if worked t > the 
full extent as [ roposed hy tht inventor would consist of having 
i separate service of the eleetrolysed water laid on for use in 
closets, house drains At The system has been in use but a 
short time in Ipswieh, and is sai 1 to promise very favourably by 
those who have lieen connected with its working 
Tht Monday of the meeting is always devoted liy See tie n < 
to electrical engineering and at the recent meeting the pr eted 
ings on that dey the tilth ult , were opened by a long pajxr tr >m 
the pen of Mr Philip lHwson on the modem application of 
electricity to traction purposes Mr Dawson has evidently 
travelled much in the United States and has there eolleeted a 
vast amount of data bearing on the subject of his paper lo 
attempt to follow him into the details he gave in his paper 
would he hopeless in this report He is a strong advoc etc of 
the trolley system of transmission holding that it will supersede 
all ithers and indeed experience in America goes far to bear him 
out in this It is needless here to yvoint out how great has lain 
the progress nude in the United fetalis in tramway propulsion 
by electricity , but one fact staled at the meeting may be repeated, 
as it puts the whole matter very forcibly It was said that it is 
becoming a great iwoblsm what is to be done with the horses 
that art being pushed out of the field by electricity In some 
places they are being killed for the sake of their hides and 
tallow, whilst in other districts good horses were to be bought 
at two dollars each The latter figure we think may lie epen 
to question, for surely a dead horse is worth more than 
two dollars However, there is no doulit that electric traction 
has made immense strides in America, and has in great 
cities practically supplanted not only the horse and mule, but 
is fast edging out its mechanictl mate the cable and steam 

-K next item on the agenda was a paper by Messrs Prcece 
and Trotter, on an improved portable phptometer This paper 
was listened to with great interest, Mr Trotter illustrating his 
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remarks hy examples of the different forms and apparatus he had 
devised for street work The paper began by a definition of 
what is meant by illumination When light falls upon a surface, 
that surface is said to be illuminated The illumination depends 
simply upon the light falling on the surface, and his nothing to 
do with the reflecting power of the surface, just as rainfall is 
independent of the nature of tht soil It depends also on the 
c nine of the angle of incidence The lighting of streets and 
of buildings may be specified by the maximum and minimum 
illumination The primary purpose of an illumination photo 
meter ts to measure the resulting illumination produced by any 
arrangements of lamps irrespective of thur number, their height, 
or thur candle power The instrument under notice consisted 
of a box, on the upper surface of which is a diaphragm of white 
card painttd with a whitcwish of magnesia and isinglass It has 
one or more stirsha|U.d perfi rations Immediately below it, 
within tht b x is 1 white serein capable of adjustment at 
different angles and tw ■ small elicit te lanqis or different candle 
power, eithir or both f which can be used, A portable 
sec milary Inttery is used to supply them with current lhe 
Illuminati m of the hinged screen inside the box vanes 
approximately as the ce sine f tht ingle of modem e of the 
light frem the electric linipx up in It A huidle with a pointer 
moving ever a pnduitc 1 se lie is r mnected lo the screen with a 
system jf levers an 1 the indnution is so adjusted that the 
illumination of the sirccn is njuil to that of the perforated 
diiphragm, the |xrf ratlins seeming to disappear when this 
Ireluiri is ifleittd The din mnati n lan then lie read off on 
the scde in units < f the illuiiitn in n due to one standard candle 
at cut feot dist litre The < I je t of the levers is to give an open 
mlc menient scale I he s le is grvluitid hy experiment, 
an t d les n< t depend up 11 the the c isme law T tic colour 
difficulty where tre light ir d lylight is to be mcisuied, h 
reduce I by the use of 1 yell iw tinted diaphragm uul a blue 
tinted sneen tin tints Ixing sclicte 1 so that the reulings nrc the 
sauu is the me tn of a large numla r of measurements made with 
white screens By nu ms f a graduited quadrant and a 
gn mu n the angle and the c isint if Iht angle I incidence of the 
light from a lamp mey lie measured Rules are given for 
deducing the height f the lanq tn I the slant height, and hence 
the landle p wer f the lam] 

The discussi m < n this | ipr was of a very brief nature, and 
elicited n 1 new flits f imp rtanre 

Mr II \ 1 irle read 1 piper en storage battulea, dealing 
chiefly with the ehle ride Inttery which has lilcly been min 
ducel mil which it is claimed, jxissesses the advantages of 
other in I irlicr lypts withe ut niiuyof the attendant dis 
advantages chiefly from tht fiet thil an oxtle paste is not used 
\ mixture f chi ride f lead iieel chloride >f /inr is east into 
small tallits which have 1 1st rnunl them at high pressure a 
frame of antiiDom us lcul The subsequent elimination of the 
chlori Ic and /inc leaves a pinna structure of jiure lead of a 
tryst dime niture geexl conductivity, anil with a large surface 
cap 1st el t j thi ilee tr ilyte 1 he result is a large capacity for a 
given weight and s|»ct occupied 

At the list sitting of the Seen in, held on Tuesday, the 17th 
ult nine jxq ers were read uid discussed We must deal with 
these very briefly The first was by Mr I’ V Luke, anil was 
entitled the field telegraph in tht Chitral campaign ’ It 
was of a pe pular nature anil was illustrated by magic lantern 
Mr G Johnsle ne Stoney explained, by the aid of the apparatus 
itself, a movement designt I to attain astre nt mica! accuracy in the 
linlion of sidirustats With wit the aul of diagrams it would 
not be jiossiblc lo txpl un the mechanism and we will 'eavc it 
therefore for the present A paper by Mr h W Turner 
explained the modem pi x-ess of preparing flour from the wheat 
berry liy meins of metal rollers in pWi of the old millstones 
Die paper was very inlerestmg ancl tri ited the whole subject 
throughout illustrations of the various machine* used being hung 
on the walls Mr J Southward gave an interesting description 
of the Linotype process c f printing, describing in detail and by 
the aid of illustrations the really wondeiliil machine which has 
been devised for the purpose Mr. R h Crompton, in a 
memorandum on the B A screw gauge for small screws, pointed 
out the advantage that would follow if complete uniformity were 
observed among manufacturers in thia matter, and dwelt on the 
desirability of a standard plate being provided for the purpose 
by the Board of Trade Mr John Key contributed a paper 
describing the differences in the practice of bnghsh and foreign 
Government departments and registration societies in their 
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Requirement* for the provision for safety in marine boiler* and 
cnginecs The want of uniformity here again is undoubted 
Lieut B Baden Powell described a means he suggested 
for navigating the air by means of kites He pointed nut that 
as greater height above the surface of the earth is reached, the 
wind nearly always increases in force At IOOO yards it often 
blows at three times the velocity that it does near the surface 
He pre poses to take advantage of this difference by sending one 
kite to 1 he upper atmosphere, and keeping another nearer the 

r ind The two kites would be connected by a long line, and 

weight to be earned would be attached to the line at a point 
nearer to the liwer kite than to the higher The lower kite 
w >uld thus supply s, retarding medium to the upper so that the 
effect would lie the same in principle, though not m degree, as if 
the upper kite were held to the earth by a suing and the lower 
kite were towed through the an by a boy running with the 
string in his hand By the forces thus lirought to bear both 
kites would be kept flying although not held to the earth by a 
string in the usual way and it is thought that possibly they 
might be navigated in directions other than that in which the 
wind might be blowing It will be seen that the author 
deiiends < n the difference m vel xnty of currents of air at two 
heights and were this difference t ■ fail, or to 1km omc insuffi 
eitnt the experimenter would come to the ground This might 
tie awkward unltssu clear field were provided for the descent 
e suggesti n however is ingeni mi*, and nodouU many persons 
interested in the problem if aerial naugatim would tie pleased 
t > see the tuthor put his theories to the lest of practice 
The 1 tst paper presented at the meeting was a c attribution by 
fr t A L Hhott of Cardiff in receiver and condenser drop 
It is a subject that deserves far more c insideralion and discussion 
by memliers if the Sectnn than they were able to gm in hear 
ing It res 1 rapidly at the end of the meeting 1 apers if this 
natuie should lie read at one meeting and the discussions 
adj urned until another, cr perhaps it would lie better to 
distribute them two r three months hefore the meeting and 
dispense with leading all igcther A joint meeting of Seeltons 
A and (, w ull afford the ajpropriate au hence for c msidcnng 
the suljict f Jr>f 1 Hi Its mem tr 


BOTAVi AI IHr hRIUSH A'nSOCIA!ION 
'PHI Iren lent (Mr I hiseltin Dyer) exhibited iihotographs 
an 1 specimens i f a large cedar (Cfdrus Deodara Loud ) 
fir in Kcw which had been struck and completely shattered 1 y 
lightning in "August IO It was pointed out that the main stem 
h 11 licen in iiart blown into matchwood by the violence of the 
sh ick in 1 f r inches were t irn oT with large portions of the 
trunk adhering to their base Prof Oliver Lodge t >sk ]mrt in 
the hscussi n as 11 the proliable explanation of the unusual 
nature if the explision, which siemcd t» haxe been centrifugal 
the stem having been disrupted from the centre, and nit merely 
strij pe 1 superficially 

1 r f Bretland 1 armcr described a set if wax models lllustrat 
ing the tyj ical f irms passed through, and the chief variations 
exhibite I 1 y the chr inmnns during the division of the nucleus 
in iht sport mother tells if plants The wax employed is 
made if a mixture of one part if white wax, with five parts of 
pirathn the melting point of which is ab< ul Jo’C 


ledge of the cells of bacteria Reference was made to the 
observations of Schottelius, Mtgula, De Bury, Butachh, and 
others The author showed that it is possible to demonstrate in 
the majority of bacterial cells the presence of two substances, 
one of which may be regarded as protoplasmic in nature, and a 
second, which stains deeply when acted upon by fochun and 
kindred staining substances, and which may be regarded as 
nuclear It was pointed out that this nuclear substance does 
not possess the structure of nuclei m the cells of higher plants 
Note on the occurrence m New Zealand of two forms of 
Peltoid Trtnltpokltacea, and their relation to the lichen 
Singula by A Vaughan Jennings The Trenftpokhate 
which form epiphyLkius cell plates are at present known 
only from the tropics. They have been recorded from South 
America, India Ceylon and the I ast Indies, but not up 
to the present time from New Zealand The author 
gave a summary if previous literature, and described two forms 
found by himself in New Zealand (i) Pkycofel Its txparna , sp 
nov This species forms wide spreading yellow cell plates on 
the leaves of Nesodapkne it bears two lands of sporangia, and 
is often associited with brown fungus hyplre growing between 
the cell rows but not affecting the growth of tne alga On the 
other hand when attacked by different hyphae the result is the 
formation of the lichen Singula, which in Ceylon was shown by 
Ward to have for its algal element My otdea parasitua Cunn 
(2) Pky opeltti nigra, sp nov On leaves of Nesodapknt and 
fronds of At file muni fal alum Two distinct varieties of this 
species were described The plant is never attacked by fungus 
hyphi and never takes any part in lichen formation, even when 
on the same leaf with PhyiopeUit trpanza and the associate l 
Stnguh 

ItRioiHvrA and I’li MDOimiA 
On a supp se 1 case of symbiosis in Tetraplodon by I rof 
h t Wuss 1 he author exhibited specimens f letraplodm 
from the ( uchulltn Hills in bkye where it was found plentifully 
on animal excreta In September he found many of the patches 
mixed with an orange olourcd 1 e t-a which did not appear to 
have in any way injured the moss plants The rhuoids of the 
moss h iwevcr contained in many eases fungal hyph-e closely 
resembling those cf the Pntat, and though present in the cells 
of the mo* these latter did not seem t , be injured by them He 
suggested that this might he an instance of symbiosis the moss 
as in the case e f other green plants nuking use of the fungal 
hyphe to obtain its nutriment from the organic material The 
ultimate pri f of such i case of symbiosis would, however 
necessarily dej end upon culture experiments, which he under 
stood were n >w being made by another observer 

Remarks on the Archesporium by Irof h O Bower, h R S 
Prof Bower pointed out that the recognition of the atchesportum 
as consistently of hypodermal origin cannot be upheld, and 
quoted as exceptions Lqutsetum Itoetes, Opkuglassum, and 
especially the kpt isporangiate ferns He laid down the 
general principle that the sporangia as regards their develop 
ment, should be studied in tht Tight of a knowledge of the 
apical menstems if the plants in question Where the apical 
menstems are stratified the archesponum is hypodermal in the 
usual sense where initial cells occur, the archesponum is 
derived by penehnal divisions of superficial cells Intermediate 
types of menstem show an intermediate type of origin of the 
archesponum He cited as an illustrative case that of Opkto 
glotsum admitting that the hypodermal band of potential 


Thai i oi iiyia 

l xpenmental studies in the variation of yeast cells by Dr 
1 mil C hr Hansen (Copenluwen) The author gave an account 
of his earlier and more pet nt investigations Among the 
latter he especially dwelt on those in which, by one treat 
ment i anetics were produced that gave more, and by another 
treatment less alcihol than their parent cells He pointed out 
that the observed variations could be grouped under certain 
rules i rom hn researches on the agencies and causes to which 
variation is due he found that temperature was the moat 
influential external factor 1 

A false Bacltnum by I r if Marshall Watd, 1 R S 

On the fppaation of baclciial colonies, by 1 rof Marshall 
Wird 1 rI 

On the puncture of bacterial i ells by Harold Wager In this 
paper an, account was given of the present state of our know 

1 A fuller account of Dr Haase i , work will be published in the Arnault 


--r-inura which he had previously described, does not occur 

always or in all species But so far from thus giving up the case 
for a comparison with lycopodium he holds that as Opktogiostuttt 
has a single initial cell in stem and root, it would be contrary to 
experience to expect or demand a hypodermal archesponum 
(The details will shortly be published elsewhere with illustrations ) 
On the prothallus and embryo of Datura, by G Brebner 
Mr Brebner gave an account of the prothallus and sexual 
organs of Datura stmpltctfoha, Rudge, as the result of investi 
nations made on some material from the Botanic Gardens 
in British Guiana He pointed out that there is a close 
similarity between the Datura and the other two genera of the 
MaraUiacctt, Angiopuru and Marallta, of which the prothallus 
has been previously described An interesting feet was noted 
as regards the prothallus rhuoids, which possess a distinctly 
septate structure, and so far resemble a moss protonema 
Possibly similar septate rhuoids may be found in the other 
maratttaceous genera The development of the anthendia of 
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(he material did not allow of any developmental study of the 
orchtgoma The concentric bundle of the primary embryonic 
stem shows an endodennal layer On the whole the author 
found in Domra a complete agreement, in all essential features, 
with Angsoptms and MaraUta, as regards proOullus, repro 
ductive organs, and embryo dcvelojmicnt 

Physioi ch a, Ac 

The localisation, the transport and rile of hydroycanic acid in 
J'angtHm tdtsle, Retnw , bv Dr M Treub(Buiten/org, Java) 

1 ive years ago Dr Grcshoff maele the remarkable diseovery that 
the poisonous substance contained in great quantities in Ill the 
rails of Pangum rdult, was nothing else than hydrocyanic acid 
Thu interesting chemical discovery was the starting point of I)r 
Ireubs physiological investigations In microcnemieal re 
searches hydrocyanic acid pnsents a considerable advantage ss 
compared with the gnat majority of substances to he detected in 
tissues by reagents nanulv that the Prussian blue reaction, 
easily applicable in mien chemical research, gives completely 
trustworthy results The appearance of Prussian blue in a cell 
mav be accepted as certain proc f of the previous occurrence in the 
1 ell of hydrucyamc acid, no other substance producing the same 
reaction Die leaves prove to lie the chief factories of hydro 
cyanic acid in Panfium, the ugh there are other much smaller 
local factories of this substance in the tissues of other organs 
1 he hyilrocjanic acid formed tn the leaves is conducted thr< ugh 
the leaf stalks tn the stem, and distributed to the spots where 
j lastic material is wanted The acid travel* tn the phloem of 
the fibro vascular bundles Dr Ircub regards tnc hydro 
cyanic acid in Pangtum cduh as one of the first plastic 
materials for building up proteids, he thinks it is, in this plant, 
the first detectable, and perhaps the first formed product of 
the assimilation of inorganic nitrogen In accordance with this 
hypothesis, the formatirn of hydrocyanic acid in Panginm 
depends, on the ine hand, on the presence of carbo hydrates 
nr analogous products of the carl Kin assimilation, and, < n the 
aher hand, on the presence <f nitrates These two points 
wtre proved, or at least rendered acceptable, by a great nuinher 
of experiments made hy Dr 1 reub in the Buiteruorg Gardens 
(rhe details of this mvesligatu n will 1 e found in a |iaper appear 
mg in the forthcoming number of the Annates ett lardm 
botantque dt Hottentot < ) 

On the diurnal vari Hu n in the ami unt of diastase in foliage 
leaves, by 1 rof Reymills ( reen IRS 1 he diastase which 
is present in loltage leaves varies in amount during the day, 
being greatest in the early mi rmng, and least after sunset The 
cause of the variation has been ascertained to be chiefly if not 
entirely, due to the action ot the sunlight 1 he author showed 
last year, at the Oxford meeting, that diastatic extracts exgxiscd 
to sunlight or electric light, without the interposition of any 
form ol screen, have llieir activity largely impaired, tht ihmige 
amounting son dimes to 70 per cent Experiments made upon 
the living leaf of the scarlet runner showed a similar dcstruc 
live action of the light the amount of destruction only 
amounting, however, to about 10 to 20 per cent The author 
attributes this diflcrence to the screening action of the proteids 
in the cells of tht leaf 

On cross and self fertilisation with special reference tu jk lien 
prepotency, by J C Wilhs The time has passed for regarding 
sell fertilisation as being always necessarily harmful in itself, and 
it is now recognised as a regular feature in the life history of 
many plants There are many species of plants in which beth 
self and cross pollination occur nearly, or quite, simultaneously 
and it is very desirable to know what happens in these cases 
Darwin’s experiments render it probable tnat prepotency of 
foreign pollen is usual The authors experiments have been 
devoted to a study of the relative chemical attraction of "own 
and " foreign pollen by the same stigma (chiefly in gelatine and 
agar cultures), and have given negative results It seems 
profaahle, putting together all the various known ficts, that pre 
potency, where it occurs, is due to actions set up after the nr lien 
tube* have entered the stigma, these action* tending to favi ur 
the growth of the “ foreign 1 cllen lubes, and to check that of 
the "own"pollen 

Palyobotany 

The chief results of 'Williamson s work on the Carboniferous 
plants, by Dr D H Scott, IRS The origin and hutoiy of 
the late Prof Williamson’s researches otf the Carboniferous nor* 
were briefly traced Hu great work, chiefly, though not entirely, 
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contained in his long senes of memoirs in the Pki/astpkicat 
Transactions of the Royal Soeiety, consisted in thoroughly 
elucidating the structure of Bntish fossil plants of the Cord 
penod, and thus determining on a sound basis the mam lines 
of their aflinnies 

hour of the principal types investigated liy Williamson were 
selected for illustration—the CaJamarutt , the hpkestopkytU <r, the 
Iygtnodrndnr , and the Iycopodiatt t 

(1) The Ca/amamr Williamsons great aim, which he 
kejit in view all through, was to demonstrate the essential unity 
of type of the Bntish Catamites, 1 e that they ire all Crypto 
gams, of cquisetaceous affinities (though sometimes hetero 
sporous), but possessing precisely the same mode of growth in 
thickness by means of a cambium which is now characteristic 
of Dicotyledons and Gymnosperms His researches have given 
us a fairly complete knowledge of the organisation ol these 
arborescent Horse tails 

(2) The Apkruipkyt/iic, a remarkable group < ( vascular 
(ryptugams unrepresented among living plants but having 
ctrtain characters in common both with Iyopodsactse and 
J'l/mseta or, are now vtry thoroughly known, owing, in 1 great 
degree to Williamson s investigations The discovery of the 
structure of the fructification, absolutely unique among Crypto 
gams, was in the first instance entirely his own 

(3) lhe Lygtnodtndrer The existence of this family, which 
consists of plants with the foliage of ferns, but with sterna 
and roots which ret til those of Cycads, was revealid by 
Williamson This appears to be the most striking case of nit 
intermediate group yet found tmong fossil plants 

(4) The Jyiopodiaiea —Williamson added enormously to our 
knowledge of this great family, and proved conclusively that 
ittgtHana and / tptdodendrxm are csscntialy similar in structure, 
both genera, as well as their allies, being true I ycopodioceous 
Cryptogams but with secondary growth in almost ill coses lit 
demonstrated the relation lielwcen the vegetative organs and the 
frucuficatu n m many of these plants, and by his researches on 
Stigmas is, made know n the structure of their subterranean parts 
The different types of / epsdodendron, of which he investigated 
the structure were so numerous, as to place our knowledge of 
these plants on a broad and secure foundation (I he paper was 
illustrated by lantern slides, partly from Williamson's figures, 
and partly original ) 

On a new form of fructification in Sphtnophyllnsn by Gra 
Solms Laulwrh (Slrassbuig) Graf holms gave a brief sketch 
of the history of < ur knowledge of the fructification of the 
Carboniferous genus SpkrsssphyUvm He described the type of 
strobilus origin illy named hy Williamson VoUmannta Dawsons , 
and subsequently placed by Weiss in the genus Bommansits 
this fructification has recently been shown by Williamson and 
/eiller to Wiring to Sphenophyltiissi The author proceeded to give 
an account of a new fir rm of strobilus recently obtained from rocks 
< f Culm age in Silesia , this shows certain important deviations 
from the fructifications previously examined In the Spkesso 
fkittutn stre lull fre m the Ci al Measure* the axis Wars succcisii e 
verticils of coherent bracts the sporangia are borne singly at the 
end of long pedicels twice as numerous as the bracts, and arising 
from the upper surface of the coherent disc near the axil In the 
Culm species isphwophsltum A omen, sp nov , the bracts of 
successive whorls are superposed and not alternate as described 
by other writers, in the Coal Measure species, a more 
important feature of the new form is the occurrence of two 
sporangia instead of < ne on each sporangiophore or pedicel 

In the ccurse of his remarks, Graf Sr lms referred to the 
unique collection of microscopic preparations of fosul plants 
left by Prof Williamson , he emphasised in the strongest 
terms the immense impi rtance of tht collection, and pointed out 
how every worker in the held of Palaroroic botany must con 
stantly consult the invaluable type specimens in the Williamson 
cabinets 

On English amber, hy Dr Conwentr (Danrig) The author of 
this paper gave an account of the Baltic and English amber, and 
its vegetable contents After describing the different forms of 
Tertiary amber, he referred to the occurrence of succinite on 
the coasts of Fsstx, Suffolk, and Norfolk , the specimens being 
usually found with seaweed, thrown up by the tide*. Occ* 
sionslly pieces have been met with weighing over two poundi 
Dr Conwentr described the method of examining the jdant 
fragments enclosed in amber, and compared the manner of pre 
serration with that of recent plant sections mounted m Canada 
balsam The amber was originally pouted out from the roots, 
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stems, snd branches of injuied cr broken trees, in the form of 
nsin wliiuh on evaporation lieranu. thickentd, and fiaally 
assumed the fonn of suicinilt or some, similar substance tor 
the in isl |jart the f mail resin h is la i n derived from the stems and 
loots of coniferous trees of the genus /'unit In addition to the 
exeijition illy well picscrved tissues of coniferous trees, the 
Baltic amber has yielded rem-irl 'll le specimens of monocotyle 
dunous and dicotyledonous fl >wers S >mc of the most sinking 
examples were illustrated by mulls of the excellent e ilourcd 
plates from Dr Conwcnt/ rnon igriphs on the Baltic amber 
Hie Mialden flora of hngland by A (. Seward Mr 
A ( Seward, after 11 fi inng to the various siieeits descrihed by 
Manic II, Carruthers, Starkie Gardnei mil others from the 
Wealdcn strata of I upland briefly desrrilied a large number of 
pi inis from the British Museum collection During the last few 
years Mi Kuffird, of 1 listings has obtlined an extremely 
valuable and rich collection of plants from 1 crlcsbourne, 1 air 
light, and other localities, mil tliesi li i\e now become the pin 
perty of the nation 1 he followings]>ei tesare at present kn iwn 
from the Wcilelcn of f ugland s >mc of these hase abend) been 
figured in the first v il inn of the atalogue of the We tiden flora, 
and the remainder are dcilt with in the forthcoming sciond 
volume 4 /t % H i x ill u it sj ii \ f aleiielloidrt, sp nos , 
Chita Kiieultoin , sp nos Mir Ainlilit 7 ti/ltii, sii nos , 
J quintiles ly III , Want / A lit hat lift, Dunl / Yolo 
ytmr, sp nit Onj At pm \ fault Ht (Bn mg ) O l n s ah 
(Geyl ), A iot/1 AopUn I uff tdt , sj nos , Mai >ni liiim Cip 
p ill (hit ), fiotopt,;n II il/rani, Sehenk , kuffordn 0 pf ill 
(Dunk) C/idopAUhn hm,ip urn , sp nov C 4 /herliu (UunV ), 
C /iron nt in i (Dunk) C Paid it (bchimp ) SpAenopttm 
Itnlotiiei, sp nov , S hltoii sp nos , Wtt httlii Mxnhtli 
(Urong ), fniioptii Hy n An (Schcnl ) / /Mu out, sp 
nov, Sa^tnopUm ManU/h (Dunk) A a tthjoh i, sp n>s , 
Mi rotlidyon Ptttdtti, Si henk f)t ly phy Until At mm S henk 
Jfilrubya ti/ihiiui, gen et sp n > AmpsJya A hnnptn. 
Cord , (ym lilt i A mu Schenk C Sipntt sp n is Ih 
oointf Diiiiliiianii i(Gopp ) P hi niyinaiti (Mont ) Admin i 
ScAinmbiintittii (Dunl |, Oto.imiles Klip I inn, (Dunk 1 O 
Gipperliantn (Dunk ), /amilt hu Alum (1 tt ) 7 amtles Car 
ruthtm sp nos , Aitoiiio~aitnl i Iyethanm (Dunk ), Cy adi 
Apts, Carfihlhit, iiuht tiolu IvilAoish sp n is Cniths 
ele n am (Can ), C armahu sp nos , Hu cl lan h i anomala 
(Sloles and Webb), filhnn l ujj trh, sp nov llrnmllit 
Salty anus, Brown, R Gil at taunt Carr R (II i/ltamsoitt i) 
Can utkiru, sp nov, iah.it If nnti, (art, (YilA lima 
AapoUtr, gen el sp n is , hukUit i anomala, gen et sp ms , 
DuAopttm, t>p , SpAcnolptdntm Amriamim (Sihenk ), S 
SUiiibei yianum (Dunk ) Pas.lophyllitm itasufohum (Sehenk ), 
Hi ach\phy Hum obesum, Ileer, R tpinoium, sp nos , Panics 
StImn, sp nov, P Dimitri Carr, P Mantcllt, Carr, P 
pa/cin, Carr, P Cat tut Ann, Card , S.c 


S CIFNCP IN IHh MAGAZINES 
''PIW personal reminiscences of Huxley, contributed by Mr 
lice rge W Smalley lo the current number of S riinrr, 
will bring up pleasant memories to those who were honoured by 
the friendship of the dcinrlcd naturalist, and they form an a flee 
tionate tribute “to the memoir of one of the truest iru nil ho ever 
lived, one of the manliest, and in all points the noblest ’ There 
is in the article so much real testimony to Huxley s greatness 
that every student of science will appreciate it ' The cmanu 
pation of thought,’ truly says Mi Smalley, “ that is Huxley s 
legacy to his century —that was his continual lesson of mlel 
Icctual honesty Against those who criticised Huxley’s philo 
sophical learning we quote these words “ In truth he wasa very 
expert metaphysician, with an extraordinary knowledge of the 
literature of metaphysics and philosophy Huxley was a 

student, aqd more than a student, of Descartes He has written 
the beat short book m existence on Hume He was a pupil of 
Anatotle, and Iheieforc not a l’latomat Hobbes taught him 
much , Berkeley was to him a great thinker, Locke, Butler, and 
the short hat of really great names tn English philosophy were 
all his familiars, while among the great Germans there was, I 
think, none whom he did not know well—Kant, Hegel, Fichte, 
and all that illuatnous line not excepting Schopenhauer ” But 
Huxley’s claim to recognition as one of the world's foremost 
thinkers, now unhappily lost to us, need not be enlarged upon 
here “ He will be remembered as the great physiologist, the 
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great student, the great controversialist, the great thinker and 
writer That he will be remembered need not be doubted 
The world, it may still be said, does not willingly let die the 
memory of tlnse who have made it a better world to live in, 
whose lives as well as whose teachings have been lessons of 
devotion, oi high aims, of wide accomplishments, of honour 
able puipsst, whose achievements are written lmperuhably in 
the annals <f their own time Huxley wak one of these, 
and his m mument in his life s endeavour There will be no 
need to inscribe Right Honourable upon his tomb The name 
he Imre through life will serve both for epitaph and eulogy ” 

There an c ther articles in Stnbntr which wall interest the 
readers of N \ 11 nr One of these is a fully illustrated descrip 
lion of the new Chicago University, by Mr Hemck Mag 
nilu ent buildings h ive been erected, and an endowment of over 
1 1 *oo 000 has 1 cm bestowed in the short period of four years, 
as w ell as a gi ner jus annual budget for current expenses This 
phenomenal generosity, together with the fact that there will be 
no questnn of ulequate support as fresh opportunities for 
dtsel ipment occur, ]x>mt to the University of Chicago as a great 
and gr nvmg centre of intellectual activity In some respects 
the system f the l mvtrxily resembles that of our older Univcr 
sities, f ut othi rs such as the emphasis placed upon the doctor s 
degree lnvextigiti in research, AuC , and the activity of the 
griduate sch mis print to the German University as the pre 
vailing influ nee It will astonish miny of our schoolmen to 
know thit the graduates in residence this year in all over 
three hundre 1 I rtn more than one third of the entite liody of 
students a larger nundier than at any other American University 
1 fits prep n letance of griduate students has been brought about 
by stvtril reis ns the emphasis placed upon the advanced 
courses un In llie leadership (f suih heads of departments is 
Pr>fs Dewiy llilc v in Holst, 1 aughlin Michdson and Nef, 
n t lo menu n ihtrs the special privileges and distinctions 
granted If gnduites (for evample, in many d«partments only 
gnluite slulents ue alliwed 111 Ihe sptcnl departmental lab> 
return s, the /6000 annually offirid in fellowships and scholar 
ships, and the tqual privileges ucorded to women It is 1 
truism thil thi in si distinctive move ill \mencan college life of 
the list dt< 1 U his lx.cn in the sudden interest in post gradmte 
study But hitherto in \\ 1 su m institutions, whither college or 

so called university has had the means to provide liberally for 
advance 1 stu lies It will lie 1 leu fr >m this quotati >n and more 
< liar from a) crus il of the article that the University of Ghleig > is 
developing in ihe right directions tow nils scholarship and new 
knowledge Chi ig luople seem 1 > have the cause of higher 
edueatim it he ul uid they are devoting their liest energies, as 
well as generms financial support to the magnificent institution 
which has s > iiuicl ly sprung into existence and which has such 
a great future 1 iforc it 

the thirl irtieli of scientific interest tn S ithiur is on 
‘ Ik meslu tlel Uirelx by Inf N S Shaler, and is beauti 
fully illustrated 

The sixth if Mi Herbert Spencers papers on professional 
inxtituti >ns contrilmted to the Lriilempti uy, deals with the 
evolution of men of s< ience and philosophers and will, therefore, 
Ih of eseeptuiul interest 1 > our readers So far as the senes 
has as yet gi ne it has lieen shown that the institutions dealt 
with were pr bally denved fr >m the pnesthood Whatever 
may lie the ipinion with regard to the connection between the 
medical profession and priestcraft, il will be generally conceded 
that astronomy lereived its first impulse from the exigencies of 
religious worship Extracts given by Mr Spencer from 
Rawlinson, I ay anl, and Maury show clearly how closely 
religion and science (especially astronomical science) were 
mingled by the Babylontans With the Fgyptians, too, there is 
abundant evidenre lo prove an intimate connection between 
their science and their religion, and the connection is established 
by the fact that “ in every temple there was an astro 
notner who had to observe the heavens” Astronomy was 
thus an outgrowth of rehgfon, and the natural knowledge 
accumulated by the priests formed the beginnings of sciences in 
Egypt, Assyria, and India The Greeks iroportedthis knowledge, 
in other words, they obtained their early science in a ihghtly 
developed state Of the indebtedness of the Greek philosophers 
to the Egyptian priests there is no doubt whatever, and Mr 
Spencer clearly makes out that obligation The de v elo p ment of 
Greek science, however, is only in a small measure ascribed lo 
the pnesthood, the advances Being more of secular than of 
; sacred origin “ During those centuries of darkness which 



October io, 1895] 


NATURE 


587 


followed the foil of the Roman Lmpire * say* Mr Spencer 
‘ nothing to be called science existed But when along with 
gradual reorganisation, the re genesis of science began it began 
«in earlier instances among the cultured men—the priesthood 
The man of science and the philost pber have gradually differ 
entiated from the clerical class one to deal with int concrete and 
the other to be concerned with abstract matters and now the 
distinction between the two is tolerably definite Simul 
taneously a subdivision of the Iwdy c f scientific men has gone 
on, until we reach these days of minute specialisation \nd 
finally, we have the combination of the units in such mstitutir ns 
as the Royal Society and British Association and in the serial 
scientific publications which are general in their scope In 
addition to the admirable article summarised in the foregoing 
Mr Spencer contributes to the Contemporary a brief note in 
reply to Prof Weismann 

A suggestive paper by Dr A R Wallace, on " The txprss 
stveness of Speech, appears in the Fortnirhtiy The paper 
contains a number of interesting facts which point to mouth 
gesture as a factor in the origin of language Here is Dr 
Wallace sidea “ In our own language snaprobably in all others 
a considerable number of thi most famdar,wards are so constructed 
as to proclaim their meaning more or less distinctly sometimes 
liy means of imitative sounds but also, in a large number <. f 
cases Ivy the shape or the movements of the various parts of the 
mouth used in pronouncing them and by peculiarities in 1 re ith 
ing or in vocahsalion, whkh may express a meaning quite 
independent of mere sound imitation ’ Anthropologists and 
i hilolt gists should be interested in the many facts which Dr 
Wallace has brought together in support of his view 

I units of space prevent us from giving more than brief 
descriptions of the remaining articles of scientific interest in the 
magazines received In Silence Progress Mr I 1 H Neville 
traces recent progress in the study of alloys galvanotropism 
in tadpoles is described by Dr A Waller, F R S , the chro 
matophorcs of animals by Mr W (.anting, the space relali n 
< f inimols by Dr A I iloart and the synthesis of proteids by 
Irof W D Halliburton IRS Chamber! s Joumalbu short 
popular papers on Horseless Carnages ‘ New Methods of Illu 
initiation and Cotton Seed Oil ™ In hoed Words we notice an 
article on * Falconry by Mr R B I odge, illustrated by two 
photographs from life one showing a peregrine and partridge 
and the other a goshawk and rahbit 1 he two plates are finely 
i ngraved but we think their value w< uld have been greater had 
they been photographic reproductions from the original niga 
tives The Humanitarian is distinguished by a psychical article 
entitled Dynamic Thought, by Prof W F Barrett, and the 
National heiino has a paper m which Sclbormans will find 
pleasure, by (he Hon Mrs R Boyle In addition to the msga 
vines named in the fwegoing we have received the Sunday 
Magattut and Lomynan r 


Joyce, --- — - - - - - 

been successful in the recent examination in the science and art 
of agriculture, and have received the University diploma 

Mr Charles Smith, Master of Sidney Sussex College, and 
author of several much used mathematical text books, was on 
October i admitted to the office of Vice Chancellor for the 
current academical year The outgoing Vice Chancellor, Mr 
A Austen Leigh, m his parting address to the Senate, referred 
m sympathetic terms to the loss sustained by the University in 
the death of Prof Cayley and of Prof Babragtoa He announced 
that the latter had bequeathed to the University his large and 
valuable collection Of plants A part of the address was devoted 
to a description of the difficulties, chiefly financial, which have 
attended the inception of the Sedgwick Memorial Museum of 
Geology The satisfactory progress made with the extension of 
the Cavendish Laboratory, now approaching oompletton, was 
mftde a mitttr of concrituiiUon 
Two scholarships in Natural Science, one of £jo and one of 
£40 a year, will be competed for at Sidney Suswx College on 
December 13 to 14. Csntfldatet are to* make preliminary ap 
plication to the tutdr, Mr G M Edwards. 
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The late Prof Bahtngton has left to the University his 
botanical library as well as his valuable collection of plants 
Mr II F Baker, of St John s and Mr J F Edwards, of 
Sydnty have been appointed the Moderators and Mr R A 
Herman of Trimly and Mr H W Richmond, of King s, the 
Fxarmnera for the Mathematical lnpoa of 1896 
Dr Glauher has been a| pointed an Fleet or to the Isaac 
Newton Studentship in Astronomy 
A complete vents of lectures for agncullunl students, under 
the Cambridge and Counties Agricultural 1 ducation Scheme, has 
been arranged fot three terms of the academical year The 
syllabus is published in the l untruly Reporter of October 8 


Thr first Entrance Sch vlarship in Natural Science of the value 
of £l$o into St Thomas s H jspital Medical School has been 
iwarded to Mr Frank B Sktrrett, the seemd of the value of 
£6o, bung dividtd between Messrs Walttr B I iy, George W 
Hare and Alfred B I nulsey bracketed equal The Entrance 
Scholarship value £50 for students from the Universities has 
txen awarded to Mr lertyW G Sirgent, St John s College, 
Cambridge 

Ai Guy s Hospital the Futrance Scholarship in Science, of 
the value of £l$0 has been awarded to Mr P W I Camps, 
and the bccond f ntrance Scholarship in Science, of the valut of 
£60 has been awarded to Mr S Hodgson 
Till Treasury has derided that the annual grant of which 
King s C illege, Londf n was deprived under the late Govern 
ment may he restored to the college next year without any 
stipulalK n as regards tests 


SCIEN1IFIC SERIALS 
imtruan Meteor logual Journal September —Synchronous 
or sunultani jus ge graphical distnliution of h« urly wind veto 
cities in the United States by Dr F Waldo Thu article is 
part (f a mem nr prepared for the U S Weather Bureau, 
and is supplementary to one which appeared in the fenmal 
for July (Nai URK p 335) Charts are drawn for midnight 
and noon for the extreme me nlhs of January and July, for about 
the centre of the United States and alforda comprehensive view 
of the syne hronous wind conditions and relations as regards the 
average velocities Thu method of representation obviates the 
necessity of a lengthy text —The origin and work of marine 
meteorology by I leut W H Beehler, U S N The author 
deals more p irticularly with the history and development of thu 
service in the United States, from the appointment of Lieut 
Maury as Superintendent of the U S Naval Observatory, m 
1844 which led to the Maritime Conference held at B ras s i ll in 
1853 The numerous charts published by the American Office 
formed the basis of the useful wind charts subsequently issued 
by the Meteorological Department of the Board of Trade, during 
Admiral FitxRoy's lifetime, and which were widely distributed 
among seamen The U S Hydrographic Office wax established 
in 1866 and in 1893 there were nearly 3000 observersco operat 
mg with it The outcome of this was the publication of the 
Pilot Chart of the North Atlantic Ocean, to which we have often 
had occasion to refer About 4000 copies of thu chart are dts 
tnbuted monthly, and among other things they have done much 
towards bringing about the general recognition of the value of 
the use of oil to still the waves, by which numbers of vessels 
have been saved from total loss 

Hullehn of the A ment an Mathematical Society (vol I No 
10, July 1895) —Thu dosing number of vol 1 contains, m 
addition to use usual list of new publications and (he index, a 
list of the published papers read before the Society during the 
year, together with the places of their publication.—Mr j M 
Brooks gives a clear account of Lie s work on continuous groups 
h tropes of Scheffers’ edition of the Votlesungen fiber Cootlnuir 
Uche Gruppen mit geometnschen uftd anderen Anwendungen. 
“ The importance of the group idea itself has long been recog 
mted in its application to the theory of substitutions, and some 
continuous transformations such as the pedal transformation, 
were m use before Lie s work, hut were used without their con 
nection with the group idea being discovered, and the d i scov er y 
and the presentation of the results of it in a systematic forth are 
due to Prof Lae ' Dr Scheffer* has aimed at giving in outline 
the general theory^ and hr indicates some lines In which it may 
be applied —Prof J Hark runs, ina review of the second vohtsrw 
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(second edition) of Jordan s “ Cours d Anal)*e de 1 ecole Pols 
technique ’ which is devoted to the integral calculus, fully 
imlyses its contents, and pronounces it to be “a substantially 
new e mtnbutinn to mathematical literature ’ “ from beginning 
t end the reader feels that he is being guided l>y a master nand ’ 
Prof 1 Hestings Moore writes on a theorem concerning 
f> rowed characteristics with denominator a (of Prym s “ Unter 
uchungen Uher die Ru mann ache Thelaformel und die 
Isiemsnn sche Lherektenstiktiilheone, ’ 188a)—A note on the 
Transitue Sulistitution (iroups of degree ia, by Dr G A 
Miller mentions that Camille Jordan m the Comptet rendus 
(id Isxv p 1757) states that there are Ihrte pnmitive groups of 
ilvgr 1 la excluding the groups which contain the alternating 
group Dr Miller has found four multiply transitive primitive 
griHt|is of this degree txr fading the two groups containing the 
llternsting group The proof is given in the present note 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Science* September 30 —M A Cornu in the 
1 hair — The Perpetual Secretary read a letter from M J H 
Pasteur announcing the death of his father, Louis Pasteur, who 
died at \ illcncuve l’Ltang ((.arches), on September a8, 1895 
M A < nmu then expressed the deep feeling of loss in the 
V ark my and recalled the greatness of the work accomplished 
I y Pasteur As a mark of respect and sorrow the Academy 
ndjourned after reccuing the correspondence —Remarks on 
the subject of I ord Salisbury’s discourse “ on the real limits of 
ur science by M 1 mile Blanchard 1 he author recalls his 
work in contradiction to the theory of the origin of spines 
a Wanted by Darwin, and m untains that no single instant t has 
ever been brought forward in answer to his challenge which can 
be held to verify the tssumption that one species may be pro 
duced from another by any form of selection —On glycosun 1 
t illowing ablation of the pancreas, by M K Iapine 1 he 
sugar contents of the urine liavc la.cn determined, and glycosuria 
1 rot td during the first thirty hours, operating on dogs without 
I he use of anesthetics or morphine A study of the 
mechanical theory of heat liy M Ch Brun, has been printed 
in the correspondence — 1 he evaporation of liquids and the 
great capillary theories, by M (. Van der Mcnsbrugghe Most 
liquids evaporate spontaneously in the air The consequences 
follow (1) The liquid layer whence particles are continually 
King detached to form vapour cannot have the same density as the 
liquid in the interior of tne mass, otherwise there would be an 
almipt passage from the liquid state to vapour , it must, therefore, 
be admitted that the density of the superficial layer dei reases 
towards the extenor All capillary theories, supposing liquids 
incompressible (I aplacc), or of the same density throughout 
(t.aijss), are therefore inadequate (a) When the mass con 
salered is very small (bubbles, liquid films), evaporation causes 
loss of a perceptible fraction of the tqtal weight Hence 1 ami 
Luy theoncs regarding a liquid mass as having an invariable 
volume (Poisson) must be condemned (3) The constant 
renewal of the free surface of the superficial layer proves, with 
out jmsuble doulk, that this layer is not in tquilibnum What 
confidence-can then be placed in the theories of Laplace, Gants, 
and Poisson, and the works of contemporary analysis (Neumann, 
Mathieu, Van der Waals, Resal, and Pomcar/), who formslly 
suppose a liquid mass m equilibrium ? After calling attention 
to the defects of former theoncs, the author quotes his own 
theory, denved from a consideration of molecular forces, as 
giving a sufficient explanation of these consequences.—On a new 
nitrogenous manure, cafefam cyanate, by M Camille baure It 
Is asserted that calcium cyanate can be produced in large 
quantity in She electric furnace by heating lime and charcoal 
Intcnselym an atmosphere of nitrogen, end oxidising the product 
by air The Cyanate contains a greater proportion of assimilable 
nitrogen than nitrate, and c\n be used as a manure —Syntheses 
by mean* of cyanacetie esters, by M T Klobb — Constitution 
of acids produced in the oxidation of Inactive campholemc acids, 
by M A Bdhal The acid 0»H 10 O t is dissymmetric dimethyl 
succinic acid, the add C,H„0 4 is One of the two dimethyl 
glutanc acids having the two methyls attached to the same carbon 
atom, probably GO *H QCH.VCH, CH r CO.H The author 
claims priority for his work against that of Tiemaon.—On the 
effects of the synodic and anomalistic revolutions of the moon on 
the distribution of pressures in spring, by M A PorncaiA—On 
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a double night ascension (balloon) made on September 4, by MM 
G Ilcrmite and Besanyon Two balloons made voyages from 
Pans in opposite directions, starting at the same time. The 
currents observed and used are desenbed, together with details 
of the voyages 

BOOKS, PAMPHLETS, and SERIALS RECEIVED 
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des Sciences de Bela | le 6 f Annde No 8 (Bruxelles) —Amerlnui 
Natuialist Oct I er (Philadelphia)—Annals f Scottish Natural History, 
Odder (Pdn I r h Douglas)—Memurs uid Proceedings iT the Man 
Chester 1 ileruy and Philostphkal Society Vol 9 No 6 Manchester) — 
Science Progress t) 1 her (Scientific 1 rees) —Illustrated Archmologut and 
Reliquary. Ocldxr (Bi-nr sc) —Travaux de la Socidtd des Natur Jisles de 
St PNersbourg V I AMU (St Pdtersl ourg) 


The Selection of Health Resorts . 566 

Our Book Shelf — 

Henry 1 Abrurf de la Theorie dee hone lions fclhp 
tiquee —H F Baker ... ..567 

Letters to the Editor — 

Clausius’ Vino] Theorem—Prof A Qray, S H 
Burbury, F R 8 , Robert E Baynes 568 

Ilutton s 1 Theory of the Earth ’ —Frank D Adams 569 
Abnormal All intic Waves —James Yate Johnson 569 
Leaf absorption — Q. Paul, W Bolting Hemsley, 
FR8 J69 

Tertiary Postil Ant* in the laic of Wight —P B 
Brodie 570 

The Normal School at Pans By R A Gregory 570 
The 11 Gemmi” Disaster (JUustroitd) By Maria M 
OgUvie, D Sc 573 

The Late Professor Hoppe-Seyler By Dr Arthur 
Oamgee, F R S 375 

The Funeral of Pasteur , 576 

Notoe , . . 579 

Our Astronomical Column — 

Measurement of Planetary Diameters 579 

The Craters on the Moon . 579 

Suggestion for Astronomical Research . 579 

Anthropology at tha British Association 580 

Mechanics at the British Association 581 

Botany at the Bntiih Association 584 

Science in the Magasines 586 

University and Educational Intelligence . 587 

Scientific Serials . 487 

Societies and Academia*. . <88 

Books, Pamphlets, and Serials Received . . 588 



NATURE 


589 


THURSDAY OCTOBER 17 1895 


ItCbNT ORNITHOIOOY 
77 1 ut f hn i in md around St Andies 1 Bj C eorge 
Brute (Dundee John Long 1895) 

It Attention of British Biris t ml tiding th 11 P it 
l/i nt hitter Ui n as Iruei by the Apphi dun of 1 
N Li f Dnp rsil By Chtries 1J von (1 ondon 
C hap n m and Hill 1895) 

ttIn, tint is 1/1 Ormthologuxl Observatory tlu As 
ui/t of Ftfh It irs I xp ru-nu By Heinrich « itkc 
rianshted bv Rudolph Roscnstock, \f A Oxon (h din 
burgh Di\ id Doughs 189s) 
i Hind took f> th Oimi Birds By W R Ogilvie 
Orant V ol 1 Sind grouse Partridges Pheasants 
(I ondon Allen ind Co 1895 ) 

Th I mi biris vtd Oatm birds of Nn Titt'luti t ith 
/) j npti ns f the Birds , then N sts ind F^s th tr 
Hibit ini Voti By H I) Minot With lllus 
tritions Se ond edition Fdiud by Willnm Brewster 
Ne \ork 11 rnghton ind C 1 1895) 
IlitdJ-ni'tinif/odivwdfh Hitt life in it B> 
C J Cotnsh 1 ondon Seeley and Co 1895) 

Tt Ph isint V iturd Hi tory By the Rev H A 
Macpheis n Shot tint, B> A J Stuart W ortley 
< 1 tint, B\ Vlcxinder Innes Shind {The Fur mi 
/ ith t S n (l ondon Icngmins Crecn and Co 

i8> 3 ) 

() sect on of vertebrate zoology has in this country 
attracted more amateur disciples th in ornithology 
and the htentuie of pcihaps no other group has been 
burdened bv s > m im usclt ss contnliuttons by writers who 
possessing n it nly little liter ity qualiht ition for the task 
but 1 very superb itl knowledge of the subject rush into 
print issum ng th it because they arc able to see they ire 
cipablc of observing which ire two very different things 
\niong the number of such contributions mu»t be included 
a xolumc of 563 closely printed 01 tax o pages on ‘ I he 
Land Birds abiut St Andrews by Mr George Bruce 
On the book opening of its own accord at p 44 the 
finding of I he ( nffon Vulture caught the eye ind 
suipnsed us not a little for the addition of this majestic 
bud to the ax ifauna of t ifeshire xvas quite nexv to us On 
consulting the title page however we discoxered thit the 
work was of widei scope than ndicated on the cover 
and included 1 condensed history of the British land 
birds with extracts from the poets and observations and 
anecdotes on natural history 1 he single occurrence of 
a solitary specimen in Ireland recorded by Yarrell is 
apparently sufficient e\ use for this page of padding A 
carefully written iccount of the birds of Fifeshue would 
have been welcomed to our lists of local faunas but with 
so many excellent histories of British birds in existence 
(such as that by Mr Howard blunders, to mention only 
one) theie was hardly a tall one would have thought for 
anothei except it were commended by some special 
feature or novel method of treatment The special features 
of this book appear to consist in the superabundant ex 
tracts from the poets—more or less generally less Apropos 
—cuttings from the local newspapers and quotations from 
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many other sources equally authoritative Although the 
history such as it is is xerx condensed and not always 
to be taken on trust and the intedotes poor and point 
less there are nevertheless in the book not a feu 
observations which we are conhdent will prove new to 
most ornithologists Of these we cull 1 few and refer our 
readcis who desire to dig deeper to the book itself 
for others 

The Isle of Man ha* proved one of the best station* 
in Scotl ind for m gration obsciv ition* 

The species meins even individual bird in creation 
for 111st ince a 1 irk is one specie* A genu* is a group 
of these birds *0 closely icscmbhng each othei as hardly 
to be mistaken as the raven the carnon crow These 
combined foim the genus called Ctrl us which means in 
British j u J crow 1 he plural of 6 n us is Cor - uue as 
genera 1* the pluril of genus 

Among those naturalists who have recently [ ] done 
*0 much for the adv incement of this branch of science 
Temnick I ] and Montague [ ] deserv e to be r inked 
imongst the first 

Mr Bruce records the oecunencc of the mghtmgile is 
fir north in Scotland a* Paisley and Uddingston, upon the 
unquestioned authority of one James Anderson in a 
letter to 1 local new spaper app irently The Strutht midr 
we hnd here are represented in the British Isles by the 
genus Otis ind thit the author of the species L tut 1 
stnduii V die in 1 trundim 1 and s phrn,mths is Mi 
( torge Bruce of St Andrews Aceotding to the title 
pige he is also the luthvr of Destiny and other Poems 
of which we must onfess nut ignormcp We tiust 
howcxei that the down of I he Land Birds of St 
Andiews may hive no prcjudicul efftet on his eailici 
volume 

I he Migration of Bi tish Buds is the new w ork by Mr 
Charles Dixon which was heralded a short time ago by an 
article in the 1 rtm fitly / - ten from his own pen This 
authoi s previous volume on i similar subject was ex 
haustivcly discussed in Nau RT for December 1892 On 
th it occ tsion the dt liberate conclusion vv is expressed 

thit Mr Dixon authoi of so many woiks is he miy be 
is nc authority on the subject of migr ition which he has 
left exactly is he found it The same verdict must be 
passed on the piesent volume and we might have dis 
missed it without further dismssion but for two reasons 
Tile first is the fict that in one or two important daily 
journtls whose se entitle lcviews in gcneial commmd 
oui ent re lespect Mr Dixon has been rathei pre 
maturely clev ited to the tank of a Moses in ornithology, 
and the other is that he th t lares .that his present views 
are now opposed to those he has expressed in pievious 
works VVhethu the tDandonjncnt by Mr Dixon o£ his 
former views is due to the criticism to which they wcie 
subjected in IXATiRt we have not the satisfaction of 
being informed 

I his new Law here promulgated to the world— 
not yet act cpted by it is the undiscovered principle 
whuh is to solve all the difficulties of geographical dis 
tnbution and the dispersal of life, and clcaT up the 
greatest mystery which the whole animal kingdom pre 
sents to quote the words of one of our foremost ornitho 
logists— a mystery which attracted the cuhest writers 
and can in its chief point be no more cxpl lined by the 
C l 
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modem nun of science than by the simple-minded! route too remarkable to be easily credited The alter- 


xavage or the poet or prophet of antiquity” When 
writing these pregnant words it was not given to this 
erudite biologist to foresee the revelation of “this Our 
new law” of dispersal to Charles Dixon, of which the 
\olume under notice is the first proclamation This great 
new “law forbids retreat” To Mr Dixon it has been 
tevealed that the effect of the slow oncoming of a 
glacial epoch in cithei hemisphere was not to cause 
bird life to retreat in front of the increasing cold, but 
ically to exterminate all those buds having a range of 
distribution entirely within the refrigerated areas, and 
to c ontract the range of such as were migratory 1 hose 
birds alone survived, therefore, whose former range ex 
tended beyond the gluiated areas (the unglaciated por 
tions of their range the author calls “refuge ireas ’), 
while all those birds which had no icfugc area wete 
totally exterminated, ind have since been lost to science 
lhc “law,’ moreover, forbids species in the northern 
hemisphere ever to inciease their lange in a southerly 
direction, and species in the southern hemisphere cvei 
to increase theirs in a noi therly direction , and only those 
northern birds or those southern birds whose lefiige ireas 
extended on both sides of the equator are permitted 
by the “ law” to extend their breeding range to regions 
towards the opposite jpole, which presented the most 
favourable conditions for reproduction Now “this Our 
law,’ we are told, applies not only to buds, but to all life, 
ind is a universal explanation never thought of by any 
other “biologist of note,” of the migration end geo 
graphical distribution of species 1 o show that this is 
so, Mi Dixon cpplies his law to the distribution of 
“arctic ’ types in the flora of the southern hemisphcie 
Sir Joseph Hooker long ago explained the presence of 
the “ Scandinavian ' element in thit flora, by indicating 
its migration routes along the mendiona! highlands of 
the great continental land masses Hooker, Huxley and 
Wallace, and doubtless all those other ornithologists and 
geologists-among whom are Sharpe and (rfiUic who 
have, according to Mr Dixon, gone * beyond their last, ’ 
have been quite misguided by reason of their ignorance 
of this law Our latest authonty, howcvci, declares with 
ill the emphasis of certainty that “ there can hav c been 
no emigration of plants from noith to south ’, “it could 
never have taken place”, Out law forbids it The 
true solution of the question by Mr Dixon is, that 
all the “arctic” plants in the southern as well as in 
the northern hemisphere, spread from an equatorial 
c entre Let us tike, for example, an “ arctic ’ species 
common, say, to high northern latitudes, and to New 
Zealand, and the Southern \ndcs or South Afnca 
ThtS species must, m the first instance, have arisen 
in some pait of the equatorial regions from a tropical 
form, by ascending to the»e*ol arctic *ones of one of 
the mountains suppose in South America It must 
then have followed one of two routes of dispersal 
After multiplying it must either have spread right round 
the equator—the absence of continuous land notwith 
standing—crossing again and again the torrid interspaces 
separating it from other equatorial altitudes, which served 
it as stepping-stones, till it ittained those longitudes 
whence it could extend its range, as best it might, to its 
present northern and southern habitats -a migration- 
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native route, so far as regards the southern hemisphere, at 
all events, would be for the species to spread southwards 
on one of the continents (say South America), till reach¬ 
ing a then existing Antarctic land, over which it must 
have gradually dispersed, and in order to reach South 
Africa or New Zealand, it would have to travel north¬ 
wards in the vervface of Mr Dixon’s inexorable law, 
which it would thus entirely upset, and with it all the 
conclusions m the present treatise How would Mr 
Dixon explain, for instance, the distribution of Petra ,u 
arborta in South America, in West Java, and East 
T imor > Another method of dispersal may perhaps be 
predicated is possible by some, namely, the mdepeiutcnt 
origin from cqu itoi ml aru estors of identical arctic spec tes 
in high northern ind southern latitudes but any such 
occurrence is too improbable to be seriously entertained 
This 1 tw whic h seems to us to fail most lamentably to 
explain the dispersal of plants, fails not less m regard to 
the migration of birds It surely tequircs no pointing 
out that during every wintei we have numberless boreal 
species buds, whales, seals visiting our shores in 
rttieat south into more genial dimes , the sheep feeding 
on any high lull, and overtaken at the beginning of winter 
by storms, h isten foi food and shelter to lower lev els, 
where they would continue to terrain if there came no 
modeiation in the weather of the uplands , and our 
resident ledbrc ists for the same reason retreat from the 
woods befoie the first snows to the neighbourhood of urn 
homes and if the wintei be specially severe they letreat 
still further in se trch of more genial conditions—they do 
not dare the stotm and dte on the snow What tikes 
place in ininiituie dunng the wintei would simply lie 
tnacted, there is little doubt, on an extensive scale dunng 
a glau 1! epoch The migration, to be seen to day in 
Westtm Fuiopc, we vre told by Mr Dixon, was un 
doubtcdly imtiited with the passing tway of the third 
glac.nl period, is undertaken expressly for purposes of 
reproduction, and is the constant endeavour of what we 
must now legmrd as but the rtlics of such exiled life to 
regain and lepeople the area that it once occupied dunng 
pre glacial time Had the migration of pre glacial 
times a different c ause or motiv e than th it of to-day 5 
Why is migr ition necessary for the purpose of breeding ? 
Is there not space enough, food enough, and a better 
climate in thi regions where the migrants winter, and to 
w hieh the parents, indeed, return reinforced by their young, 
to be dependent on the supplies of that area ? How, we 
may also isk, c m the birds which occupied the southern 
and non glaci ited portion of their range be inspired by 
“a constant endeavour to regain” an area their parents 
had never occupied, and had never even known , for those 
of their species which had occupied and known the 
northern part of the range, we are assured rather than 
retreat a step, chose to die under Dixon’s “ law ” The 
new Commandment which forbids a southern exten¬ 
sion of breeding area, “renders," according to Mr 
Dixon, “a flight south in spring impossible” , and “all 
species do not breed [more grammatically, no species 
breeds] anywhere south of their [its] point of entrance” 
Yet the penguins defy this law, and though southern 
hemisphere birds, they migrate equator wards to breed 
In the spnng of this year the present writer witnessed, in 
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the middle of the Irish Sea, a flock of migratory birds 
crossing (the weather having been speci-ill) fine for some 
time) to hngland from Iieland app irently on a smith 
t is/ rouise Before ciediting th s lob sided partially 
radiating dispersal we must have more convincing proofs 
that birds and pi ints 11 e so peculiarly constituted that 
an invisible ptrallel of latitude athwart a congenial 
legion is in a particular compm beuing as impaxs 
able to them is an ocean or 1 sihaia We cannot 
iffcct to believe that Mr l)i\on s is a more satis 
fictoiy explanation of the mystenous season flight of 
buds thin the cause among others—long ago is 
gned that the migrant species come north in spring to 
bleed impelled by 1 hereditary impulse it thit season 
(and probably guided by i direction sense «ith which they 
uc xpet 1 illy endowed) to letum to then old nuisenes from 
the legions whence their ancestors were compelled by 
geologic and climat r 1 iuscs to leticit tnd in which they 
weie so long acclimatised as to be mw unable to with 
stand the cold wintei with its meagre fare of then 
incesti it Pufm which c< nsequcntly they forsake again 
n the wtumn 

\\ c cannot affoid space to tou h on m iny other points 
n Mi I) sons booh in which we believe he has gone 
isti iy \\c feel no nearer a solut on of the mystery of 
migi ition thin bcfoie its publication Writeix on this 
subje t shoe Id thoroughly undeistand not only the 
mdimcnts of the highei philosophv [w liatev er that may 
mean] of the geographic il dixtubution of life before 
they attempt to theonse ujxin it 01 endeavour to demon 
sti ite it W e offer Mi Dixon h s own advice which we 
have copied from 1 p u igi iph in which a charge of ultn 
r pi tun is ill nituicdly levelled it some of the foiemost 
vvorkeis in the srieme vv th which he is dialing and to 
vvh ch the r 1 fet me his been umim ttingly devoted a 
chaige whi h suiclv times ill from one who is purely in 
amateur and a y nung 11 in compa td vv ith the veterans 
at whom ht sneers 

Mi Dixons style is cumbrous md not always eisy to 
comprehend while his hnglish x often very ungram 
matie d It is only justice to idm t that the book w ith 
the theories of which we so entirely disagicc contains 
much interesting inform ition collated and condensed from 
in inv sources 

It is refreshing to tuin from these ury speculations to 
the stable ground of pure and un idultcratcd fact w ith 
which the piges of Heligoland as an Ornithological 
Observatory are so lav ishlv filled This is the h nghsh 
translation by Mi Roscnstock of Herr C.atkes celebrated 
volume published in C erman in 1890 Ornithological | 
students in hngland owe then heartiest thanks to the 
translator as well as to Mr Harvie drown, to the pub 
lishers and to dl who have given 1 forwarding hand to the 
task of presenting them w ith this great and important w ork 
in their own language The labours of its v enerable and 
distinguished author are too well known in this country 
to require us to do more than reco amend his book 
corrected by the author down to May last—in Us new 
garb Binding, printing paper ind illustrations are all 
that can be desired In turning over its pages we recognise 
anew the trustworthy observer and are reminded of the 
story told of an old worn in in a northern county 
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of Scotland, who, on being taken to task by her minister 
for inv anably pay mg the closest attention to any stranger 
who occupied the pulpit and of as perstxtently sleeping 
in unbroken repose throughout his own sermons, icplled, 
Hoot minister whas to ken fat kin o doctrine they 
youngstcis may be gun we 1 ken fine that we can 
lippen to yoursel Hen Gatkes book can be perfectly 
hppen ed to It is divided into three parts the first of 
which—on the migration of birds—is perhaps the most 
import mt and interesting 1 his subject is discussed in 
nine chapters, dealing with the course of migration in 
Heligoland the direction altitude and velocity of the 
migiation flight the meteorological conditions influ 
encmg it the ordei of migration exceptional pheno 
mena what guides the birds and the cause of the 
movement In reg ird to the last we quote the corn ic 
tion of this piticnt observei and recorder after fifty years 
expei icnc e th it w hat at present has been ascertained in 

reference to the migration of birds furnishes us with no 
clue by the aid of which we irt enabled to penetrate the 
depths of tli s w ondrm s my stery The second part de ds 

with changes v hieh he h is obscrv ed to occur in the coloui 
of the pluin ige of b rdx w ithout moulting I his subject 
has ilso been studied by Mr Ogilvie Grant, of the 
British Museum who his not only corroborated the 
truth of Hen < itkes obsenattorn but thrown much 
nc v light >n the subject 1 he fin il section of the book 
gives an account of the buds observed in Heligoland, 
which number 398 The volume is illustrated by 1 
number of churning vignettes and by two excellent 
poitiaits of Heir ( itki 

rhe latest idilition to the n ituriltst s ltbr 11 y edited by 
Di K 11 Shaipe and published by Messrs Allen and 
Co of \\ iteiloo l lace is 1 Handbook to the Came 
birds bv Mr \\ R Ogiluo ( rant, who is well known to 
be an aithvnty on this group l his is the first of 
two volumes and contains an account of the xind 
grouse putndges and. pheasants The second volume 
(which will be issued shortly) will deal with the 
American partridges the megapodts curassows and 
hemipodex The hand book is founded on the 
authors British Museum citalogue of the group (vol 
xxn ) and is one of the best vet issued of the v ihiable 
senes to which it belongs So far as published, the 
volumes of Allens Naturalists Library are each of 
them concise monographs of the groups they relate 
to well illustrated and published it a very low price 
I he aim of the luthor has been to treat the sub 
ject in such a way thit it may not only be useful as a 
scientific work of reference, but also as 1 h indy book foi 
sportsmen and field naturalists With its aid they should 
be able not only to identify the buds they shoot with as 
little trouble as possible, but also to find out what is 
known concerning the life history of each species The 
work will be specially valuable to the museum curatoi 
indeed, it is the only handy and up to date monograph of 
the families it describes This volume contuns twenty 
one full page coloured illustrations, some of which are 
republished from Jardmes Naturalists 1 ibiaiy the 
majority however have been specially drawn foi it by 
Mr keulemans It is to be regretted that Messis Allen 
I do not see it to then advantage to dispense with the 
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■antiquated figures of the former edition, for when they 
ire plated beside Mr Kculemans’ beautiful plates, the 
contrast is too striking not to nil forth unfavourable 
rt mark The birds from the hand of that artist seem 
tiansported fresh from the heaths and the hills , the others 
look like worn museum specimens A speri tl feature in Mr 
Ogilui (.rant’s hand book, is tht full tecount given of the 
various phases of the moult in tht grouse, partildge and 
blickrock, and of the curious change of plumage that takes 
pi ice in these birds without moulting We are indeed in 
debted, as observed above, to him more, we believe, than 
to any other, for the elucidation of these interesting, and to 
t great latent inexplic tble, variations 1 he account he 
gives of the plumage changes in the blackcock (/yrurtu 
tetnx) have never till now been so fully described We 
understand that the description of both male and female 
•of every species has been carefully made from the actual 
skins, and checked with the specimens, in proof This is 
sufficient to establish the accuracy and value of Mr 
Ogilvic (.rint’s work Ihe only doubtful statement we 
have detected is on p 189 when the author has stated, 
following the authority of Sir Walter Ruller that the New 
Zealand qu til, now extinct in that c olony, still exists on 
the hennadcc Islands We an inclined to believe that 
its discovery on the litter island was a mistake, and that 
this interesting bird is now absolutely exterminated 

“ I he Land birds and Game birds of New England 
is t new edition of this local faunt published some nine 
teen yeais ago Its author is the late Mr Henry D 
Minot, who as we learn from a biographical notice which 
piefaces the book, had fiom early childhood showed a 
gieat fondness for niture, and who, devoting himself to 
the study of birds, h id completed the manuscript of this 
volume of over 400 closely printed pages in lus seven 
teenth yeir This new edition issues from the press 
under the tart of the distinguished ornithologist, Mr W 
Ricwster, who says that the book was well received on 
its appearance, sold rapidly, and soon became out of 
print Mi Minot adopted the piofession of a lailroad 
engineer, and for fifteen years lived in the hope of add 
ing to, and coircctmg his published observations His 
duties, however, prevented him from ucomphshing this 
task and his career terminated in 1890 by his being 
killed in a railway collision Wuttcn by a youth of 
seventeen, as the editor observes, “with,as 1 am assuied, 
tlntost no outside help of either a liter uy or scientific 
kind, it is a remarkable and interesting book, for most of 
the [bird] biographies relate to his own experiences or 
impicssions ’ The book is certainly worth republishing 
1 ht original text has been left almost untouched, and t 
few notes found in Mr Minot’s annotated copy arc in 
set ted at the foot of the pages As could not but happen 
in one so young, theie are not a few errors, both of fact 
ind deduction, but the “editoud touches” of Mr 
Bicwster have safeguarded the reader against being 
misled, and given to the book muih of the value it now 
possesses Mr Minot was a keen observer, and the 
worth of his work, apart fiom what it possesses as a local 
fauna, and from Mr Brewsters annotations, lies m his 
held notes on the habits of the New Englind birds 
I utuie monographers will hnd in it much accurate and 
interesting material, lecordcd in a pleasant and easy 
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style In speaking of the quail ( Cohnus • tr&tntanus), 
he racily describes the unsuccessful pursuit of a covey by 
a young “gunner,"and concludes “ Now the lad returns 
home, and explains his ill luck by an extraordinary theory, 
read of in books, and verified by his own experience, 
that our Quid have a wonderful power of letaimng their 
si ent The only sound argument to prove this statement 
is that our game birds, when very young, by a thoughtful 
provision of nature, emit little or no scent" In later 
years the author added this note “ W hen game 
birds diop suddenly to the ground and remain motionless, 
the dog does not perceive them Quail most frequently 
alight in this way, but as soon as they begin to move, the 
effluvium escapes and is disseminated Mr Brewster 
adds his ‘ editorial touch ” to the following effect “ 1 he 
question cannot be settled m this summary manner, for 
the writer overlooks the impoitant fact that the habit of 
retaining scent is not common to all the quail of any one 
locality nr region On the mntrary, it is pcculitr to 
certain individual or bevies who invariably practise it 
when pursued by sportsmen Yet these individuals do 
not drop moie suddenly nor icmain more motionless 
than the less fortunate birds which the dogs easily find 
ind point 1 hus author and editor 

Ihe lllustiitions consist of woodcuts m outline, but 
though ‘drawn from nature,’ arc of no practical use, 
and might h ive been omitted with advantage I he book 
is well printed, ind has as frontispiece, a portrait “pre 
pued ind engraved by Mr A h jaccaci as i personal 
tribute to the talented but unfortunate author 

In “Mild hngland of lo Day,’ by Mr Cornish, we 
have a collection of essays republished fiom different 
journals but chiefly fiom the S/n/rtfoAvdcxiiibing the life 
in various ‘ wild ’ secluded 01 thinly populited districts 
of the countty “ranging from the southern cliffs to the 
\orkshirc ftn ’ \lthough we hnd such subjects dis 
cussed as ‘silmon netting it Chnstihurih “trout 
breeding, ind “the deer in Kulimond Park,’ the 
majority of the papers are devoted to bud subjects, and 
thus come ltwfully within the scope of this 11 tide The 
whole of the sketches, while quite popularly wntten, are 
scicntitiially auurite, without being or pietending to be 
permanent i oninbutions to science Charmingly indited, 
they lcmmd one of the style and flavour of the late 
Richard Jiftencs’ psalms in praise of nature Ihe book 
is adorned by a numbei of full page illustiations of ex 
eeptional excellence, fiom photogiaphsand fiom drawings 
specially inide for it, of which the “ Peewit s Nest,” by 
J W O ikes, \R4, deserves special mention as an 
exquisite little picture 

The latest addition to the attractively bound “Fur 
and Feathei ’ series, whose volumes form such pleasant 
journey ing companions, is “ The Pheasant ’ The Rev 
H \ Macphcrson treats, as he does in several of its prede 
eessors, of the n itural history of the bird He discusses 
concisely its acclimatisation from the earliest times, its 
geographical distribution and its nesting habits, while 
under the heading of “ t reaks and Oddities he describes 
its plumage changes and its cross breeding His section 
concludes with two chatty chapters on “Old World 
Fowling” and “ Poaching in the Nineteenth Century ” 
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Mr Slimt \\ ortley discourses with iuthont\ on how to 
shoot slaughtei ? —this tame Ii>rd of singular beaut) 
when driven in bevies slowl) and with not a little per 
suasion just sufficient) far aw a) to “home, on being 
flushed at a pioper altitude over the guns, which ire 
thickl) stitioned in hiding to tain a murderous hail on 
them The shooting of the wild bicd bird is, hovvevei, 
nobW 1 spoil Nothing strikes one more in Norfolk, sa)s 
Mr Stu irt \\ ortley, ‘ especi ill) in the heath district, th in 
the picvalcnce of pheasints evcr>whcre and it adds 
gieatl) to the chirm of a p irtridge drive when it is varied 
by 1 few locketing phcisints out of the belt >ou aie 
standing b) 01 when they rise high off the heath and 
i >int over with the pirtndges and quite as fast The 
lite Ottobei da)s in Norfolk, and Suffolk espetiill) 
where there is lieath ate among the most fistinating to 
be got in Engl ind 

Mi Innes Shand pli)s on our sain ir) glands b) c\ 
tolling the tscellenct ot the bud when she is in the 
dish roast ind with bieid sauce and in man) a fis 
cimting stvle besides that sublnntht form of irt the 
fits in 1 h s uni Vhm i Altogi thcr ‘ I he Phe is »nt 
is is renurkid ibovt a delightful totnp tqnon dt io\ «, 
and w II lit found in man) i poitmanteiu in the 1 tic 
Ottobei div I he ten well produced fullpigc plitcs 
add mudt to the atti utiuncss of the volume 


01 A hOOK S/fFLl 

Ht k! m nt <f hotun 11) Fiamis Darwin M \ 
Mil F RS Fellow of Chusts College Cambridge 
ind Ktulu of Hot in) in the l nneisit) (C inibudge 
Lnnersit) 1 less i8)> ) 

In this little book the elements of botiny arc piesented 
in a mor< lefrcshing form than is too often the rise 
The authoi his chosin to emphasise certun piinuplcs 
and phenomeni of moiphological or of ph)siologual 
importinee lathei thtn to irowd his piges with vast 
numbtis of facts \ inous plants ue leouisitioned to 
seive is illustrations of the different subjects undei 
treitment and thus the student will ccrtaml) iiqunc 
( eleirei ind moic gcnei il loiiception of what foi in 
stance i flowering plant is and how it lives thin would 
h ivc been possible had onl) one example been selected 
as 11) pc even though this had bet n far more e\h mstivcl) 
dealt with 

There ire some matters howcvei in which it mi) Ih. 
doubted whether the method of treatment adopted will j 
commend itself equall) to most botanists Thus although 
Mr Darwin si)s th it he advisedly puts the doLtnnc of 
alternation of generations into the background, man) 
will doubtless iegret his decision It is tiue th it with 
out the intioduction of a few more interim diatc t)pes 
the question would possess as the author says but litt'e 
inteiest for the elemental-) student But m view of the 
great import ince both of the facts and of the compari 
sons based upon them, one cannot help w ishmg that the 
general healings of the question could have been mdit ited 
somewh it more full) 

A second m ittcr is the emplo)ment of the term hark 
in the populai as opposed to its more technic il, sense 
Botanists hive come to attach a special and restricted 
meaning to the term and though it is no doubt high!) 
improper to pirate Fnglish woids, still this is done in 
every technical department, and thus, in spite of its 
admitted inconvenience to the beginner, we think the 
balance of advantage is m favour of the retention of fht 
appropriated word m its restrictedaignificance 
But these are cases in which there is room for diffei ence 
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of opinion there will be none at all on the question as 
to the merits of Mi Darwins book considered as 1 
whole it is an admirable work which both teacher and 
student w ill cordi ill) and deservedly w elcome 
Thi Book of Bri/tsA //ml AfofAr, a Popular and 
Prutictl Handbook fot Lepidaptertsts By V J 
I ucas With illustrations from Nature by the Author. 
(London L Upcott Gill 1895) 

Tin hi is 1 great flood of books on the larger and more 
show y British Zsptdopitt t issuing from the press at the 
present time but so long as the information which the> 
lontain is fairly accurate, and the) place on record 1 
portion of the flo iting information denved from periodicals 
or personal observ ition we do not see that the fict is to 
be regretted At It 1st it is a sign that an intelligent 
interest in cntomolog) is now taken bva Urge number of 
pi 1 sons who ire not entomologists 01 collectors them 
sches for we do not believe that there is a sufficient!) 
large number of entomologists to buy up the large 
editions of popular books which aie now offered to them 
the) must appe il to a eonsidei iblc number of outsiders 
is well 

I he Iwok before us is lesincted to 1 ver) small 
group of British moths, the Sphtnt,u/tr propei 
numbenng only siventeen species, several of which 
I ue possibl) onl) casii il visitois rather thin permanent 
lesidints Const qucntl) the uithor has been ible to 
tieat of the subjec t in considerable det nl, though a good 
tied of the mtroductnrv part of the book deals with 
the eollccting and piescrving of / JndopUta rathei 
fioin i genet il point of view than as speeiall) ap 
plic tbit to Sphuu>t iff The illusti itions 1 onsist of 
folding pi tin pi itis representing the 1 irv i pup 1, 
ind imago of eirh spceics the earbei stages, when 
not obsctvctl b) the rnthor himself bein^ usuall) 
copied from Butklci s work on larv 1 I here aie 
also oct tMon il w (indents in the text The letterpress is 
plcisantly though sometimes hastil) written, and is 
fully eompltt* and up to dtte and most of the illusti 1 
tions ire good On the 11st plate, the names of the two 
bee h ink moths ippe 11 to h ive been itvcrsed piobtbl) 
b> a punter’s error I he information given is we believe, 
iceuratc but ever) entomologist will be tbit to supp'c 
ment it in01 ding to Ins own experience Thus it might 
h iv c been st utd th it V mi nnthus ti/iff (the lime haw k 
moth) is one of the commonest of the sphtn^tdcc in the 
suburbs of London SpAi/n ptnis/n (the pine hivvk 
noth) is mentioned is sometimes found at rest on thi 
trunks of pine trees So it is but it will ilso lest on 
othei trees ind on the continent it is often found 
resting on the trunks of the poplus which often fnogc 
the 10 ids in the neighbourhood of pine forests 

\\ F K 

hioii y Notts Vol 1 Fditcd b> David Houston FIS 
I’p 290 (Chelmsford lechmeal laboritorie 18>5) 
This volumi is a collection of bulletins published 
monthl) b) the Tcrhnieil Instruction Committee of 
the Fsscx Count) Council, is an aid to the teaching 
of biology It contains infoimition beaiing upon the 
ippheilions of biology to the industrul pursuits of the 
countv, and notes of intuest to biological students 
Among the subjects of shoit irtides are irgot and its 
physiological effects bracken poisoning of cattle 
biological aspects of dairv mg, injurious insects, diseases 
of cultivated plants roolog) on the Essex coist and 
spia)tng experiments and there are also included in the 
volume several detailed s)llabuscs of courses of 
practical instruction in vegetable ind animil biolog) 
The ‘ Notes arc well illustrated, and must be of gieat 
assistance to the students in the el isscs «ontrolled b> the 
Essex Count) Council Other Count) Councils wotttd do 
well to issue monthl) bulletins of the kind collected in 
this volume 
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LETTERS TO THE EDITOR 

{Ike Editor dees net held himself responssble fer tptmens * 
pressed by kes c or res p ondents Neither cat* k* undertake 
to return, tr t* correspond wttk tk* writers ef. rejected 
manuscriptt intended for this or any other part of NaTUXB 
No notice u taken ef anonymous communication: ] 


The Univereity of London 
1 11 avi* been away from home, and have only now seen Mr 
1 hiselton Dyer's letter of August *3 

My previous letters were, I thought, quite dear, but as he 
asks me to do so, I wnte to explain that my two statements 
which he quotes, viz (1) “ I am not asking that any privilege 
which they do not at present possess should be conferred upon 
my constituents, but only supporting what u now their legal 
right This nght I know they highly value ” , and (a) “ It 

is the law at present,” had reference to the present right of veto 
possessed by Convocation 

As regards the vote being taken as at a senatorial election, so 
fir from stating that this was at present the law, the very terms 
si my letter implied that it was a change 
Whether it would lie “ radical ’ or “ revolutionary is, of 
(ourse, a matter of opinion, but I certainly did not make the 
suggestion with the object Attributed to me , nor do 1 share my 
friend’s opinion that the graduates would take a course which, 
to quote nts wonts, ‘ would destroy the prospects of Academic 
stuiy in London ’ JOHV 11 BBOi K. 

High 11ms, October 8 


Sir Robert Ball, and "The Cause of an Ice Age 

Mil JAWLS Cjkikik has recently brought out another edition 
if his “ Ice Age,’ a well known and influential work In this 
txiok he quotes freely from Sir Robert Ball’s “ The Cause of an 
Ice Age 1 which appeared in 1891, and whuh was remarkable 
is thi first work written by a professed astronomer in which an 
astronomical explanation of an Ice age was put forward and 
defended As the influence of these books upon popular 
■pinion, and even perhaps upon some scientific men, may prove 
-very misleading and mischievous, perhaps you will allow me a 
little space in which to discuss Sir Robert Ball s work 

The book was preceded by much advertisement, in which we 
were told not only that it contained an entirely new view of the 
subject, but that an astronomical basis of the Ice theory was at 
Iasi securely established 

When theliook itself was jiublished, it appeared also that the new 
matter in it eonsisted of “ a law, hithertounsuspected, regulating 
the distribution of heat between summer and winter in either hem! 
sphere ’ Thus on page 113 the author says “ I dmovered the 
law of distribution of sun heat on a hemisphere between the two 
seasons into which the year is divided by the equinoxes ” Again 
he says “ I enumerated and proved that law of the distribution 
of sun heat between the two seasons, which 1 have already referred 
to as the cardinal features of this little Ixiok [op at 113 ) 
Again, in the appendix he says * * The following is the calculation 
ften referred to in this Ixiok, and in which for tki first time, 
so far as I know, the astronomical facts relating to Ice ages have 
lieen correctly given" Lastly, he says “If it should prove 
that the facts which these numbers imply have not lieen given by 
any previous writer, then their announcement is ike novelty in 
this bool, the one lentralfeature by which tits to be judged " Sir 
Robert Ball afterwards speaks slightingly of Herschel and Croll 
for havmg ignored this law 

It was very soon pointed out in a review of his book that this 
particular law which Sir R Ball claimed to have discovered hail 
lieen already enunciated and published by Wiener 

Hus fact might easdy have escaped any one else but a writer 
■who was himself a mathematician writing expressly on this very 
jioint, which was the justification of his liook I ct that ]iass, 

It seems to some of us that when the Astronomer Royal for 
Ireland had had this pointed out to hun, he ought at once 
to have written to the scientific papers correcting his mistake, 
vnd doing justice to the real discoverer of the law, and that the 
Ixxik itself should not have been issued again without this 
i irrection appearing in it, for the pubbcation of the supposed 
discoyM* wa« the raison d’etre of the book 

NMfefc of the kind has happened, however, and the only 
r lrree^Jon that I know of the mistake by us author is in an 
1 tronomt at book published m 1893, entitled “ The Story of the 
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Sun,’m which no reference whatever is made to the claims set 
up in 1801, but the law m question is simply referred to as 
“ Wiener’s law,” as if everybody in the world must know that 
Wiener and not Ball had discovered it Meanwhile, “ The 
Cause of an Ice Age ” is not cancelled or withdrawn or corrected, 
but is being continually issued with all its exploded claims 

What I have just written refers merely to a claim to have 
discovered a law which was discovered by some one else, 
and to the amenities which generally regulate our conduct when 
we are shown in such a case to have done another man an in 
justice But this is a very small matter A much more im 
portant matter remains 

Tht law which Sir R Ball claimed to have discovered is an 
indisputable one No ont doubts it, or could doubt it What 
most people who have examined the problem say, however, is 
not that the law is not a perfectly good one, but that it has 
nothing whatev er to do with the question of an Ice age The law 
in question is briefly that the quantity of heat received by either 
hemisphere of the earth in summer is to that it receives in winter 
m the ratio of 63 to 37 This is an invariable ratio, true at all 
times, and true under all conditions of eccentricity of the orl it 
It never vanes ll was the same millionsof years ago, so far as 
we know, as it is n iw, and to it will remain It is therefore a 
onstaiit fact it in the problem and bung a onstant factor it 
cannot lie the cause of 1 a> lability 0/ climate If, as we are told 
in the Ixiok over and over again, this particular proportion is 
the cause of an lee age, we must be living m an Ice age now, and 
we must always have been man Ice age Therefore the law in 
question was not inly not new, but it is an absolutely irrelevant 
law so far a' the problem it issue is concerned Whether tht par 
licular numene il ritio w as present to the minds of Herschel and of 
Croll when they wrote in the problem is quite immaterial ami 
being so the whole ration d'etre of Sir R Ball s Ixxik is gone and 
so far as we knr w there is not a single material factor of the prob 
lem discussed by Sir Koliert Hall which was not present to Croll 
when he wrote Climate and lime and his sther works 

I astly Sir Robert Ball following in the wake of Croll, 
has subjected the various facts and conditions, both astronomical 
and meteorological, which 111 his view induced an Ice age to 
analysis, and has reached certain conclusions which he has 
emphasised in his later work, The Story of the Sun This 
analysis has been criticised and examined by more than one 
person, Ixit with especial closeness of reasoning and conclusive 
ness by one of Sir R Ball s own pupils, a distinguished 1 tllow 
of Trinity Crllq,e Dublin, Mr Culverwcll His criticisms have 
appeared mNui kf and in the Geological \fagamic 

In the view of those who have read these criticisms, they are 
simply 1 rushing No more complete and acute dissection and 
destruction of a scientific argument has appeared for many 


Thu criticism was originally read at the British Association, in 
the presence of Sir Is Ball himself, who made no attempt what 
ever to answer it, but (mistaking his audience) merely gave vent 
to some jocular remarks. The Lowndean Professor at Cambridge 
cannot turn the flank of serious criticism by ill timed jokes 
Since then he hvs not, so far as I know, answered his critics in 
any wav, or tried to justify hu riddled arguments, and the books 
in which they are contained are being sold, and their conclusions 
are being quoted as if they were sound instead of being absolutely 
untenable 

If bur R Ball were an ordinary person, a free lance in 
literature and science, he might say any thing and publish anything 
with impunity and might refuse to answer criticism from any 
quarter, hut he was once Astronomer Royal for Ireland He 
now fills the chair at Cambridge mice occupied hy Adams He 
cannot wnte without m some way committing that chair and 
that University by his opinions, and hu pnnciprd cntic is not an 
obscure scribbler, but a mathematician as accomplished as him 
self Is it nght or decent that, under these circumstances, he 
should continue to publish, with hu name on the title pages 
works such as those 1 have described ? Ought he not either to 
at once confess hu mistakes, to answer ms entics, or if he 
cannot do this, 11 withdraw lxxiks which have done some harm 
to thoughtless }«ople, which have brought no credit to the ehair 
he fills, nor to ihc University of which he is a Professor, and 
which hAve given nse to a good deal of angry comment among 
those who do not understand a man of science, of real 
distinction, remaining, for a day longer than he can help, the 
foster father of what has been shown to be wrong either in fact 
or in argument ? 
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I do not think Sir John Lubbock un know the hurts of the 
case, or he would not permit his name to appear as the cod 
parent of a book thus flyblown nor should its publishers con 
tinue to issue it, and this not because the book contains mistakes i 
- all books do that—hut because its mistakes hate been pointed 
Sf* m because its author is a great deal more than Sir Robert 
Bull, and cannot therelbre escape the penalty of such a position j 
The Athenuim Club, Hixrv II IIoworth 

October 4 ' 

MacCullagh’s Theory of Double Refraction 1 

As attempt hts recently lieen made bj Mr Larmor to re I 
suscitrtte MacCullagh’s dynamical theory of double refraction 
(Bnl Assoc Rep , 1893 , Phtl Ti jus , 1894, A, part 11), but 
on examination tins theor) ap|>tars to me to infringe one of the | 
fundamental principles of dymnucs vi/ the principle of angular 
momentum . 

Whatever the constitution i f the medium mas be, the forces 
which act upon on) element consist of two distinct classes (1) 
forces due to the action of c< ntiguous perts of the medium , (a) | 
forces arising from causes external 11 the element The forces 
comprised in the first class are usually termed stresses , they act | 
uixm the surface e f the element, ind -ire ci mpletely specified by 1 
tnc nine quantities \ \ Ac The forces comprised m the 

second class ict upon etch eltment of mass, and arise from I 
sttnction or repulsion due to external causes or to the action of 
the medium upon itself These forces, from whateser cause 
they nta) arise, are capalde of being compounded into a single 
force si mg a line through the etntre of inertia of the element, 
ind a couple xliout some axis through this point In ordinary 
gravitating matter the couple e imshcs 

rhe equationsof motion of the element 111 terms of the stresses 
ind the Jor r <011 til Hint of external action are the anal)tiea1 
expressions for the principle if linear momentum , lail this 
principle is not sufficient to determine the motion of the medium 
it is further necessary to satisfy the principle of angulir 
momentum and any theory which wolates the latter principle 
is dynamically unsounel N iw the principle of angular mo 
mentum requires tliat three relations of the form \» = X , should 
exist between the six shearing stresses thereby reducing their 
numlicr from six to three except in the following two sjiccinl 
eases The hrst ease occurs when the medium, jirewously to 
lieuig disturbed by the [ussage of i umc of light, is act at rest, 
but possesses an independent angular momentum , that is to say, 
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e occurs when the resultant of the external forces , 
which act upon the element <onsixts of a tou/le as well as a I 
force In tne first case the kinetic energy of the disturbed 
motion of ill element wall net lie propoitiunal to the square of I 
its velocity of translation, but will contain a term depending on 
the gyrostatic momentum , whilst in the second case the jxjten 
tul energy must necessarily contain a term due to external 

Mr I armor assumes that the kmetu energy of an element is 
proportional to the square < f Us \elocity of translation, so that 
the medium he considers is not a gyrostatic one, whilst the 
)M)tential energy is supposed to lie a quadratic function of the 
rotations and he obtains his equations of motion by means of 
the principle < f leest action Non as we base pointed out, the I 
potential energy of an element mat consist of two distinct parts, 
viz one due to deformation, and the other due to the aetion of 
external causes and it is quite legitimate to assume by nay of 
trial that the former jiart contains rotational terms But it is 
well known that a quadratic expression which contains rotational 
terms will not satisfy the conjugate relation between the six , 
shearing stresses and consequently the principle of angular | 
momentum will lie violated, unless every element of the medium 
is under the influence ff some system of forces, of the kind 
belonging to the second clast, the couple constituent of whose 
resultant dots not tamsh The potential energy ought therefore 
to be of the form W + \, where \S is the portion due to deforma 
turn, whilst \ is the portion due to external causes which 
supplies the couple which is necessary m order to present the 
principle of angular momentum licing violated , and unless 
Mr Larmor is able to suiraottnl ‘his difficulty, I am at a loss to 
understand how his paper is an improvement upon thrones 
which are at any rate dynamually sound, whatever other imper 
factions they may possets The question is on* which cannot 
he disposed of by pages of vague an 1 oliscure generalities, but | 
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for Sentemlier 26, which contained a note (p 533) 
giving a bnef aintracl from the translation published in the 
Records of the tieokigical Survey of India The circumstance 
that the original paper, which appeared nearly a year ago, was 
in Spanish, may have caused its being overlooked 
The subject of the ancient Southern floras u naturally un 
familiar to most t uropean geologists, and I hope I may be 
dlowed to point out why the present discovery it important 
It completes n mass of evidence gradually accumulated It 
is of course well known that several successive floras of Uppei 
Pal-eoroie ind Lower and Middle Mesozoic Age have been found 
associated with lieds nvunly of freshwater origin, some of which 
combine valuable coal seams, in India, Australia, and South 
\frica The most ancient of these beds in Australia and South 
Afm a contain certain plants amongst them a Lejadodcndron, 
allied to the ordinary Carboniferous flora of I urope and North 
Amem a I rom the upper lieds in all the three regions named, 
herns, Cycads, and a lew other plants have been obtained that 
are related to the Rhreltc and Jurassic types found in European 
rocks Between the upper and lower plant-bearing strata 111 
South Vfnca mil \ustraha, and beneath the upper senes in 
India, are found beds, with coal seams in places, containing by 
far the most remarkable flora of the whole, the Glossoptcn- 
flora, as it has been called The particular interest attaching 10 
this flora is mainly due to two circumstances (1) It is dearly 
Upper Hal eozoic, for m Australia the coal measures con 
taming it are interstiatlfied with marine lieds alnunding in 
carboniferous fossils, and yet it differs radically from any known 
Luropcan or North American flora of that age (3) The basal 
l*ds in India, Vustralia, and South Africa, art boulder beds re¬ 
sembling the Pleistocene glacial lxiulder clay more than they do 
any other formvti m 

Now in Argentina the occurrence of the Southern Jurassic or 
RhUir flora has been know n for some years, and l’rof Derby 
has 1 ailed attention to the presence in Southern Brazil of a great 
boulder bed that very prohahljr corresponds in character and 
geological jxisition to the Talchir beds of India and the Dwryka 
beds of South Africa More recently traces of the ancient 
Iapuloclendron flora have been disiovtred tn Argentina, ami 
some additions to that flora are described m Dr Kurtz’s paper 
But the important cnnouncement in this paper is the discover) 
in Argentina of thtee Indian lower Gondwana plants Ntutofi 
ttiidiuiii tahdum Gaugauwptcru y doptti oufc*, and Na ggti a 
tbtoMis hislofi, til three associated in India with the karhurbin 
coal seams near the base of the Iaiwer Gondwana 1 wo of the 
sjiecies are also found or represented liy closely allied forms in 
Australia and South Afrtei In Argentina, as in India, 
Australia and South Vfhca, there is a remarkable absence in 
this partirulai fl ra of forms characteristic of the t pper Pak> o/uic 
of Europe, no representative of Leptdodendrou or Nigillirn 
occurs, and the hems, C ycads, and Equisctacec that constitute 
the flora are related to European Mesozoic types 

It u> ilittic ult to understand how two floras differing from each 
other far more widely than do any two continental floras Using 
the earths surface at the pfpacnt day, can base coexisted 
ess there was, for a long period of geological time, a great 
southern continent—the Gondwana land of Sues! isolated by a 
wide sea, probably an ocean, from the land that occupied 111 
Carboniferous and Permian days so wide an area in the northern 
~ re The importance of the new discovery is the 
extension that it gives to Gondwana land, and the 
pmoi it affords that the region with its Aon extended to the 
western hemisphere, and included a part, at all events, of South 
America 1 his appears to indicate that a considerable area now 
occupied by ocean in the southern hemisphere was land 111 the 
Carboniferous period Furlhei research is needed to show 
whether the various tracts of Gondwana land were connectcel by 
a South Polar land area \\ T Bl ANtoau 

October 4 
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About a certain Claaa of Curved Lines in Space of 
» Mamfoldnese 

Till class of curves to b* Considered is defined by the follow 
ing pron rly V curve of that clan situated in plane spice of n 
mmifildncss is cut by a S« , in n (different or coinciding) 

] unts In the plane it is therefore a conic, and in spaee a 
twisted cubic 

If through « - I of its points a pencil of S is drawn then 
each element of that pencil rule out of the curvt out addition il 
point and has with a straight line one point in comm in Tht 
c a irdinates of the curve must therefore lie expressible is 
rational functions of one parameter If any hsid pyramid V„ 

\ 141 is accepted as pyramid if reference, then any 
p nnt P if the curve I 

<axi> r = xiV. + . H X.+1W1. 

wh re the xi lrc the hnn igene nts co irdinates if P, and it 

Xi = Ri (*. /*) Xi - R (». /»). 

where the Ri are h im igencous and integer functi ins of tht 
A n lo ensure that e ^ j his n punts exactly with the 
cure e in c immon, necessil lies th u the degree of the K, is = n 
It fellaws fr im the dehnition that no S, cm htve more than 
/ + 1 punts in comm in with the curve (unless the curvets 
w hilly cont lined in tht S t ) as otherwise lltnugh this Stand 
// - / addition d p lints bel inging to the turvt aS., might be 
e nstracted, having more than it points in c mini in with the 

The curve is uniquely determined hy any 11 + 3 if its ( unts 
ind between en> 11+4 of its points 1 certain condition is ful 
tilled (fnm which for 11 — 2 the well known Chaslcs and 
1 w el thiorems for conics are easily dcducihlc) To construct 
this condition and verify this proposition, let us return to the 
article entitled 1 Melneal Relations,’ Ac , of N an Kt, August 
S There it was (minted out that e (mint an! 1 S, , may hive 
1 (leeulur xituati in in regard 11 1 pyrinu 1 of 11 m tmfoldntss, by 
virtue c f which to each ] int of the S corresponds one S „ 
ind if fi 4 It is n it difficult to venfy that when the e 1 
rdin lies of the p nnt in regir 111 the pyramid art 


then the coordinates e ( of the punts of the S , satisfy the 
e million 


** + ' + * + * -= O 

h 11 ».+i 

If punt and S 1 have that retail in ti a pyramid then they 
may lie called (xile and pilar to it It will lie remembered that 
the construction of p le to polar, and n eni is a purely 
injective me, by means f cuts of plane spices, Ac The 
relation of w (■ 4 punts f the curve t> each other is now, 
that the (lolars of any thice with regard to the pyramid of the 
ithcr 11 + 1 have a S j in comm in 
In Iced let A, \ +] tie ;; + 1 punts f the curve, »nl 

P any < f its other p unts, also 

Ux ) p -XaAj-t +X*+1 Viti a" 1 X* ~ R|(*1 p) 

Then, \, lung a point of the curve, Kj K +i must have a 
e imm in zero point, end the same is true for K, K, K ,+l 
lxi R v kj K»+i, Ac It is therefore easily seen that the 
e umlinates of 1* may be put into the form 

X =* , , where cr, and t, are e unslants 

a,K + b n 

The polars ti P form, therefore a pencil, that is, they have a 
S in common 

If the punts of the curve are projected from any one of its 
p unts into a S, 1 they form a curve of the class considered in 
that spaee (as rtn be verified from the representation of the co 
ordinates by parameters) I or it = 1 the curvt becomes a 
straight bne, wh we points firm a homographic range with that 
(auxiliary) line whose points are the representatives of the 
parameters (A, />) It folliws, therefore four points of tht 
curve form with any gr nip of 11 - 1 curvt points 4 b 1 of 
constant cross ratio 

If the curve degenerates, it degenerates always into straight 
lines or curves of the same class This follows almost im 
mediately from the dehnition It is also obvious, that each 
degeneration implies the Kxurrcnce of at least one double point 
\ twisted cubic may, for instance, degenerate into a conic and 
a straight line, that has with it \ punt in common (but is 
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n it situated in the same plane), or into three straight lines, of 
which one has one point in common with each of the other two 
In each point of the curve there is one straight line, that has 
two coinciding p unts m common with the eurve, and one plane, 
that has three points of intersection which all coincide, Ac 
They may be called tangent lines, planes, Ac , of the curve 
( ut the curve liy a S„ 1 If the it points of intersection arc 
distinct, draw the 11 tangent S, 1 through them, and if only 
11- 2 are distinct, ind 2 coincide, draw the n-2 tangent S« 1, 
and the one tangent S , and to on 

The point of intersection of these plane spices may be called 
the fot f the inginal S, 1 to tht curve and this one, the 
fthr >f that punt Ihe polar of any point of the polar passes 
the pole let the pyramid of reference Ik. ch sen sa that the 
equetnn >f the curve is 

Xi * Xj = A* V X M - M 

T he S J may Mtisfy the equation 

AXi + + /> .+1X1+1 = ° 

The u |xunts f intersection art then given hy 

A*>'+ + A.+iM* = ° 

Their t lots in ey Ik 

A/m = «i. «a «■ 

Thrmghxi 0 Xi - 1 the tangent S i (whose ee 

ordinates may 1 c {,)«,{, + + i<t-if 1 = 0 vsill be such 

that 

i, = 1 ij - n 0 <ij » (w)^ 1 h — 0S 

where 0 is a [ ai imeter, whose value is found as -a The (Hunt 
if 111 erseeti n jf the 11 S, „ whose equations art 

(«), a,‘ {, - ±«i f h = O 

is jbvnusly 

{+-1 -A £ • = 


(in recount f the equation satisfied by the a) 

If ( is any ( nut, and xi any point on its polar, the equation 

£ 1X1 «LX. d (»)A‘ 1X1 - =0. 

which is symmetncal, and therefore proves the pr | zsition 
Ihe pilei to 1 line joining two punts 1 the cut if then 
p 1 ers and s > ge nerally It is l here fare ( ossihlt t > s|Kah of the 

polir or pole I any plane space, in regard to the curve 1 he 
twe are unite 1 nly when the two sets rf coordinates ire equtl 
that is when they satisfy a condition of the see ml degret 
Pole end pilar cut 1 straight line in involuticn as immediately 
follows fr>m tile symmetry o r the equation connecting them 
T he double p ints of the inv ilution an the points in which the 
straight line cuts that surface of the second order 

Much mire ciuld lie said concerning this el ess of curves 
the properties • f which are so much like those of the euntts 
l>ut I hope thet what has already been mentioned will be found 
sufhcient to inteiest mathematicians in their existence 

I mil >n, September 6 htMM 1 tsh.Hl 

The Freeung Point of Silver 
Tin subject 1 high temperature thermometry has recently 
attracted consider elile attenlum, ami on account of the ease with 
which silver can Ik nbtaincd in a pure slate coupled with its 
greet thermal conductivity, the freezing point of this metal has 
been suggested as 1 standard temperature We therefore wish 
to call attention to an error into which we believe M le 
Chatelier has fsllen with regard to this constant In the 
/citnknftfur I'hysikahscke Lkemu, Band vin p 186, he says 
that the me It me jx int of silver can he lowered bv as much as 30 
through the absorption of hydrogen , again, in the Comfits 
rendns for August 12, 1895, he states that the melting point of 
this metal is 1 iwered by a reducing atmosphere He therefore 
recommends that when the melting point of silver is used as a 
hxed point in calibrating pyrometers, the experiment should be 
performed in an oxidtstitg atmosphere This conclusion is 
contradicted by Prof Callendar’s experiments and by our own, 
for in the PM Mao , vol xxxin p 220, Callendar allows that 
the freezing point of silver is lowered and tendered irregular hy 
an oxidising atmosphere, and our own results confirm this 
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conclusion But serious doubt having been raised on this point 
by so high an authority -is M le C hatcher, we have thought it 
right to make further experiments 
These experiments convince us thil the freezing point of 
molten silver is lowered and rendered variable when the surface 
is exposed to the air We also find that by blowing oxygtn 
through the molten metal, llie absorption of this gas is sufficiently 
great to lower the freezing |Kiint 20° Moreover, when the 
oxygen is removed by the vein n of either carbon, evil gas or 
hydrogen, a constant maximum freezing point is reached 

I urlhcr, if the itmosphere of hjdrogen or coal gas lie replaced 
by carbon dioxide, there is no change in the freezing |xunt 
whilst if nitrogen be used to sweep iut the hjdrogen there is 1 
slight fall In neither ease docs the removal of the hydrogen 
bring about a rise, as should lx the ease on M le Chitelicrs 
hjpnhesis 

knother string rcison for believing that the true freezing p mt 
< f silver ran « nly lx ol taimd in 1 re lucing atmosphere is t > lx 
f und tn the remarkable constancy with which 1 considerable 
mass of mire silver maintains its UnqKntture from the moment 
that freez ng commences until the wh< le is solid pr ivulcd it has 

II it been exposed to the action of free oxjgen It is als > n< te 
w ithy that in a reducing atniosphcic the melting mil freezing 
]> unts are identical 

Impure substances do not as a rule behave in this way 
and hence it is improbable that the silver can contain fissolved 
hjdrogen la 111 lxidising atm sphere the freezing punt is 
less sharply marked and the silver behaves is if it were ini) ur< 
These are our leas ns f r venlunng tn differ from M le 
Ch itclicr, and we ho| 1 th it he will fuither examine the questi in 
(.xnibrtdee (Juvlier 12 C T 11m ix k 

I- If Niviiii 


Plant-Animal Symbiosis 

lx j ur issue if August 22, 1895, 'ichwarr. describes his 
linding in South Africa some ants inhabiting the thnns f a 
mini si tree, by which he evidently means a sixties if / r ti 
1 his symbiosis is well known out here, and prilalily als in 
I uri 1 e as will lx seen by a reference to Schunpcr s Wechscl 
I eritniingen zwischen Pflan/en und Amusen tm tripisrhen 
Vmcnka p 48 I first observed ants inhabiting the th< ms of 
/ 1 m h rrttla in the neighbourhood of (,rahametuwn alt ml six 
jtirsago I also found them near I >rt Alfred As far ax my 
repe ited observations g 1, the partnership Ixtween the ants and 
the trees is a very one sided one 
The f nner receive shelter and food from the trees, where is I 
luve failed to find that the latter derive any advantage frmi it 
1 Ins last conclusion is nut surpnsing as firstly, am ingst the 
miinosu scrub near (irahinistown one only tinds here rnd 
there a tree the thorns • f which are inhabited by ants and as 
secondly in some years all individuals of lia la himdx are 
c ompletely denuded of then foliige over wide areas by cater 
1 illirs Moreover the ants (if which I found two diflercnt 
kinds) ire, as Mr Schwarz rightly o'lscrves, n< tat ill aggressive 
whereas Belt showed that the little ants hung in the h How 
thorns of 7 atta sfh ero ephah in Central America are very 
I ugnacious, and protect the plant against browsing mammalia 
mil insect enemies 

1 he two cases are, therefore, very different from one another 
S Slhom \\t> 

Albiny Museum, (irahamstown, South Vfnca, 

September 16 


The Recent Dry Weather 

Wl 1 it reference to the recent remarkable weather, both at the 
commencement of the year and during September, it is worth 
while tailing attention to the climatological period of about 
thirty five years, which Prof Bruckner, of Berne, pointed out 
as existing relatively to the years or groups of years characterised 
bv marked cold or heat, as mentioned in vol xlni p Ib3 of 
NAlUKfc He therein indie Ued the years 1700, 1740, 1780 
1815, 1850, and 1880 as centres of cold periods, while the years 
1720, 1760, 1795, 1830, i860 (and now 1895) appear as centres 
of warm, dry periods lhe coincidence for the present year is 
certainly remarkable, and merits attention as to the causes which 
underlie these periodic fluctuations of Weather 
Dublin, October 11 J P O’Kl 111 \ 
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The Qenua “ Teatacella ” 

lx Is \ 11 Kl for last year the writer gave a list of the localities 
for Te /a clla t utuhun which had tome under his notice With 
1 view to making this list more complete, and ti obtaining a 
mort definite idei of the distribution of the vanoiw species of 
the genus in tht British Isits the writer w >uld lx greatly in 
del ted to any reader of Is wiki- who could f twanT to him, 
I x Utstd specimens of /ati tlh alive, >r preserved m alcohol, 
the present month being v likely one for the coming above 
ground of these slugs whuh sh tuld now lx I mml under logs 
ind stones in the 1 eighli mrh xl of rich gardi n soil 

Wll>Ki-i> \I\Kk Wihh 
“ Hi lmtsdale, lire lit w rod 1 sstx 

The B A Committee on Coast Erosion 
IX the referenie ill y >ur 1 undxr < f Oct 3,11 ( eology it till 

British Vss din n the stitenient is 11 the C nst Irositn 
C immitUe in their find lq rt, recommending a ‘ Depart 
inentil (.< numtlee if the II use f Comm ins ti inquire into 
the subject is tiken Ir m the hist pr of it the repi it which 
was drafted by my self as sunn mg Secretary I ht suggest u n has 
tut letn al>| ted by the miji rily if the Cinimiltic wh 1 c>n 
suit red tlu ir luty di 1 11 it extend 11 drawing up ind formulating 
rec mnienditi ns lhis tuminati 11 I regret is when the 
Vss xntl 11 11 jj leel my suggcsti n in 1 Vvl 11 anp nnt tins 
Committee I h >ped it w uVd hue had I ) net 11 il mtconie 
le tiling to the e mservati n >f ur 1 asts 

< him is 1 Di Kim 1 

A Subatitute for Sulphuretted Hydrogen 
lx your V s if I eliruiry 14 last y >11 slate lint ammonium 
thnaretUc has been f und to be 1 salts! iclory stilistilute for 
sulphuretted hydrogen m chcmual inalysts Can any of yoitt 
readers tell me whire I cm obtun it* 1 i innol find it ill 
citilogucs of chcnucil manufacturers hi sue us 

lirr LtRAPHK S OP P/A AO HKLH 
IJC1I tioublc his lx.cn ttken in ortlei toconstiuet 
in ippuatus th it will teproduee gt iphically the 
effects of touch in htvul music il instiuments The 
expetmienls lie most 1 isily m ide with the pi tno, uid 
hue then foie been tried on tint instiuntent 

Recently 1 most interesting illicit tppe tred in 
the Act tu St/ nltfitftu, wntten by MM llinet ind 
Courtict who have studied this subject closely, ind have 
nndcin\ny expeiunents with their ipptiiuis Ihey have 
netted tht mittci vtiy fully in then unde, of vvhic h the 
following is a /c sum ' 

When a cut 11 n point of pcrfiaton his been ittamcd 
in pnno pitting it becomes very lntd to distinguish 
incquihtyof touch yet, owing to the 1 trying strength 
of the hngcis, it is only with much piiettie that petfect 
equility is possible As vi ill be seen further on, tnvolun 
tiry movements ind 11 regularities, scarcely piiceptthlc 11 
the ear, are shown by the gr iphual method 

I he appinlus (big 1) is cjuite simple in 1 onstiuetion, 
and consists chiefly of tn tndta rubber tube pi ued undet 
the key bond united it its two extremities bv iiegistn 
mg diuni tlso of tndii rublxi When the notes of the 
piano are pliytd, the pressure on tht tube e mses 1 wave 
of air to bo sent thiough it into the diuni, upon vvhx h is 
ittached a pen that in the oidintiy w ix is made to 
iccord its movement on i moving roll of piper The 
wive makes the dtutn vibrate, which in its turn jerks 
the pen, thus ceusing irregulu mirks to be left on the 
paper lhe board on which the tube tests is regulated 
Dy means of wedges idjustid by a screw, the bo iril being 
either lowered or laised When rttsed it almost reaches 
the notes of the pi 1110, and m this c ise the registering 
action tikes pliec hut if it is lowered, the whole appar¬ 
atus is disconnected from the key boatd 

When no notes ire being played, ind the registering 
drum is connected, /< the board is 1 used, merely a 
straight line is drawn In 1 tg 2, first jisstiuck then 
two notes with A, then tluce notes with , uid soon It 
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s. difficult to tell whether the mark made for each 
additional note is the same length, for w hen three notes 
ire struck they may not each be struck with the same 
force In the second case (Fig 3) one note is struck 
held down and mot he t struck and so on the previous 
notes dways being kept down fhe effect ptoduced is 


achieved When very quick passages are being played, 
the strong wave of air shakes the dram so forcibly, that 




« n U* and kwp n* th«m do 





cui ously like a fl ght of stairs but the height of evch I 
stair is not absolutely equal This proves that the ap 
paratus is suifiaently sensitive to show by the height of 
the lines the intensity with which a note is struck 
W ith regard to time it is reproduced with the utmost the pen cesses to set properly Much trouble has been 
piecision and it is in order to guarantee accuracy that taken to devise a way of lessening the force of the wave 




> j — Ufceu produced bj aa mgutar a) alt 

the tube is Connected to the drum at both ends otherwise I amongst other materials, cotton has been inserted into 
the notes situated near the end which was not connected the tube, but these experiments were not entirely sue 
would be further removed from the drum than the others | cessful It has been found thabplacing a diaphragm with 
and this would cause a delay in their being registered a small bole in the tube, lessens the force of the wave of 
The graphical ftrm ought theoretically to be an lmita air very considerably and to a certain extent prevents 
bon of the movement played but this result is not often | the drum vibrahng too strongly 
MO 1355 VOL 59] 
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The effect produced without and with the diaphragm 
will be aeeit in Fig 3 

Fig* 4 and $ illustrate shakes and show clearly the 
importance of equality of touch they show, too, how 
precuely the apparatus reproduces any irregularity 
Many questions have to be considered with regard to 
ouick playing, but one of the most striking features is 
that the more quickly the notes are played the more the 
force of the movement diminishes until finally a certain 
stage is reached when the amplitude ceases to vary 
Let us now consider the advantages of the instrument 
they are threefold 

(1) Dealing with tts advantage from the psychological 
point of view it is found that the voluntary movements of 
the pianist can be observed without putting him to any 
restraint or embarrassment, foi the small tube does not 
affect the resistance of the notes nor is the extenor of 
the piano altered 

(3) For teaching purposes the device has been of great { 
use The record en the roll of paper shows the faults so 
precisely that although they are scarcely perceptible to 
the ear, there is no denying their existence 
(3) We are well aware that written music cannot 
show every slight change in the time the composer 
might desire By applying the graphical method this 
difficulty is eliminated and the time will be reproduced 
with the smallest details 


THE Nt W METEOROLOGICAL SIA1ION ON 
MOUNT WMINGTON 
VIEW of the new meteorological observatory on 
Mount Wellington Tasmania, is shown in the 
accompanying illustration As we announced in a 
previous issue (July a,) the observatory was begun in 

lie I 


Weather Bureau, Brisbane, has organised the stations 
Very valuable results, bearing upon die distribution of met 
sure temperature and humidity attaching to anti cyclonic 
and cyclonic systems through vertical sections of the 
atmosphere in the northern and southern hemispheres 
respectively, will probably be forthcoming when the 
Mount Wellington and Hobart results appear and are 
discussed side by side with those obtained at Ben Nevis 
and Fort William Except for a few degrees of latitude. 
Mount Wellington and Hobart are geographically and 
physiographically almost the very counterparts in the 
southern hemisphere of Ben Nevis and Fort William in 
the northern Mr Wragge has entirely reorganised the 
Tasmanian Government Meteorological Service on federal 
principles m direct connection with the Queensland 
weather Service and he was enabled to perform this 
work through the courtesy of the Queensland Govern 
ment who allowed him as their officer to render federal 
aid in the cause of science to the sister colony Mr H 
C Kmgsmill has charge of the Tasmanian section 


DR E VON / h BEL R PA<iLNil IT7 

E VON khBMJR 1 ASCII WIT / was bom in 1861, 
and died after an illness of ten years on the first 
of the present month In many ways he always sberned 
to me to resemble our incarnation of the ideal man of 
science He had Darwin s lovable nature, as well as his 
modesty and utter carelessness of his own fame But the 
likeness was closest in the unceasing energy with which 
he laboured in spite of the constant suffering that would 
have made many stronger men feel their lifes work 
was done 

I or some time \ on Rebeur Paschwitzwasa Pnvat docent 
in Astronomy at the University of Halle His first notable 




May last, andst will be to the southern hemisphere what achievement was 1 believe the modification of Zbllners 
the Ben Nevis and other high level observatories are to horizontal pendulum, the two springs by which it was 
the northern Mount Wellington is about four miles \ supported being replaced by agate cups resting on 
distant from Hobart, and rises almost directly from the j fine steel points The earlier investigations with this in 
level of the sea. The station is supplied with a t ortin ” strument were intended to be or an astronomical 
mountain barometer, Richard barograph and thermo character, but its wonderful sensitiveness to the pulsations 

graph, dry wet, ana maximum and minimum, thermo of distant earthquakes soon became apparent and he was 

meters, as well as a 1 5 inch gauge with extra deep rim gradually led to give more time to their study until he 
for retaining now Similar instruments are m use at the became the chief authority on this fascinating branch of 
Springs (3493 ft) at Hobart, 160 feet above sea level seismology On two occasions he contributed articles to 
Mr Clement L Wragge, Superintendent of the Chief .Nvixitt on this subject (vol xL pp 294 -*95 vo! k pp 
HO 1355, VOL. 5a] 
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308-211). and, at the request of the Earth Tremors Com- 
mittee of the British Association, he wrote an admirable 
summary of his results up to the middle of 1893. As 
This is readily accessible, it is unnecessary to enlarge 
upon his achievements here. I will merely add that 
since that date he has written several papers on 
earthquake pulsations m Petermann’s Mittketlungen and 
the Aslronomtsth* Nachrichten. His last memoir, and 
one of the most valuable, has just been published in 
Gerland’s Bet/rage sur Gccfkysik 
tor several months before his death, von Kebeur- 
Paschwitz was occupied with a scheme for the organ¬ 
ised study of earthquake-pulsations all over the 
globe The suitability of his horizontal pendulum for 
this puipose had received ample proof, and nothing but 
the want of health seemed likely to pretent the fulfil¬ 
ment of his plans. These, no doubt, will be earned out 
by other, if less skilful, hands t but to him will belong a 
great part of the credit for any results that may be 
attained Dying at thirty-four, he had done work which 
most men of twice the age might regard w ith satisfaction 
as the fruits of a well-spent life C hari t s Davison 


CHARLES V RILFY 

pHARLLS \ RILEY, M A., Ph D, whose death on 
• the r4th ult, in consequence of mjunes received 
in r fall from .1 bicycle in the streets of Washington, 
was announced in these columns on October 3, was an 
Englishman, born at Walton on-Thames in 1843 He 
emigrated to the United States at the age of seventeen, and 
settled, as w e learn from the Garden and Forest, on a farm 
in Illinois. Like so many other Americans, who have 
since made a reputation in science, he served as a soldier 
in the civil wai Subsequently, after some experience as 
a journalist, he was appointed State Entomologist of 
Missouri, a position he occupied nearly ten years 
During this period he did excellent work in the investi 
gallon of the life histories of insects injurious to plants, 
and experiments to discover the most effettual means of 
destroying them But one of his earliest papers was on 
a new genus (Prvnufita) of the Tineida, and the part it 
plays in the fertilisation of iutiti 1 This was an im¬ 
portant and interesting contribution to biological science. 
In 1878 he accepted the post of Entomologist to the 
United States Department of Agriculture at Washington, 
where, in the words of the authority cited above, he 
practically supervised all the entomological work of the 
(.ovemment until his resignation last year The valuable 
results of the investigations and experiments conducted 
by him and his staff, were in part published in occasional 
bulletins, of which thirty two appeared between 1883 and 
1894, and partly in the now familiar periodical entitled 
Insert Ltft, which uas established in 1888 Six volumes 

S tared under his editorship. Dr Riley was an in- 
tigable worker, and his organising and administrative 
abilities were well exemplified in the department which 
he so successfully developed W B H 


NOTES 

It is stated that in order So enable the Berlin Academy of 
Sciences to ivsuc a complete edition of Kant’s works, the Govern 
ment of Russia has consented to place at its disposal for a 
time the philosopher s manuscripts belonging to the University 
of Dorpat 

According to the Brttuh MtJteal Jottmil, the New York 
Pasteur Institute has purchased thirty five acres of land near 
Tuxedo Park, on which an experiment station is to be estab¬ 
lished. The Station wilt be stocked with cows, horses, sheep, 
and toatfjjajpMeh will be used for the production of diphtheria 

1 rrpdM»>"» *f flw Aaukin) «f ScUoee of St, Lean HI <1873) p 35. 
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and cancer antitoxins. The situation w healthy, and m the 
grounds there will be a house in which some of the patients of 
the Institute will be treated. A new station, to be known as the 
Pasteur Station, will be established on the Ene Railroad, dose at 
hand 

We fegret to notice the following announcement in Seieme — 

« Prof Ernst Ritter, whose appointment as assistant professor of 
mathematics in Cornell Umveriity was recently announced, died 
on September 33, of typhoid fever, on his arrival in America from 
(lermany Ernst Ritter was bom at Waltcrshausen, Germany, on 
January 9, 1867 He spent twelve yean at the Gymnasium at 
Gotha, and afterwards studied mathematics and natural science 
under Thomas, at Jena, and under Klein and Schwartr, at 
Gbttlngen. In 1890 he passed the Government teacher’s 
examination with the highest distinction, after two year* of 
pedagogical work at Cassel, and at the Woblcrschule m Frank 
furt He took the degree of Fh.D, tumma atm laud ir, at 
Gottingen In 1892 In 1893 he was appointed assistant to Prof 
Klein, and began to devote his entire time to mathematics, con 
tributmg regularly to mathematical periodicals. Last year ho 
lectured on geometry and the theory of automorphic functions 
in which he was an authority He waa appointed to his Cornell 
professorship last June.” 

We learn from the Journal of the franklin Institute that the 
German Hygienic Association offers a prise of laoo dolt, for a 
research essay on the efficiency of electric beaten The pro 
gramme is as follows “ The heat given ont in heating invtal 
lations by heaters in their various forms and modes of use is 
to be ascertained The investigations are to be described in 
detail m respect to the arrangement of the heaters, the nature 
of the heating agenti, and the observations made, and they 
arc to be illustrated by drawings. The heating values obtained 
are to be stated in units of heat given off per hour per unit of 
surface In the case of heat given out to air, the investigations 
must be conducted with currents of air at speeds as different as 
possible The heaters are to be described in detail as regards 
form and measurement, and the relation of their heating effi¬ 
ciency to their weight it also to be ascertained.” Essays are to 
be written in German, and sent, with a motto and sealed enve 
lope, toProt Konrad Hartmann, Chorlottenburg, Fasannslrasse 
18, before July 1, 1896 The essay will remain the property of 
the successful competitor, hut he is required to publish it within 
six months, ami to give the prise offerers gratuitously 300 copies 
The offerers reserve the right to divide or withhold the prise 

The display of horseless carnages, held at Tunbridge Wells 
on Tuesday, under the superintendence of Sir David Salomons, 
will do something towards the introduction of self propelling 
tight vehicles in England. Two carriage*, fitted with Daimler 
motors, were show n in operation One of these, that belonging 
to Sir David Salomons, weighs 13 cwt, mid will run nearly 
two hundred miles without recharging The motor has a horse 
power of 35, and a speed of fifteen miles an hour can be attained 
on a level road, while on a gradient of one m ten a speed of 
four miles an hour Is reached. A mec h a ni c a l tncycle, worked 
by a petroleum motor with electric spark ignition, was shown 
by MM. de Dion and Boston, of Paris. The tricycle can run 
at * rate of fourteen miles an hour, and only needs a fresh supply 
of benzine after about six hours’ work The exhibition proved 
the capabilities of auto-uobUe carnages to a large number of 
spectators, and it will probably do something to bring about a 
change ui the present vexatious Highways and Locomotive* 
Act, which at present limits the rate of speed of self propelled 
carriages to two miles an hour, and makes it neccreuy for a 
man carrying a red Sag to precede the carriage as a warning of 
approaching danger 1 
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The first series of lectures given in connection with the Sunday 
Lecture Society begins on Sunday afternoon, October no, in St 
George*! Hell, Langham Place, at 4 p.m., when Prof Sir 
Frederick Pollock, Bart, will lecture on “Tyndall ae Worker 
and Teacher ’’ Lectures will be subsequently given by Dr 
C W Kimmlni, Rev Stewart Headlam, Prince Kropotkin, 
Mr Graham Wallas, Mr Wyke llaykss, and Dr R. D Roberts. 

Facts are always worth recording, and we publish the fol 
lowing note because it contains an interesting fact, which is, 
moreover, in accordance with other observations. The note 
came to us from Mr Mata Prasad, Benares “ It was quite 
accidentally observed, by a stammering friend of mine, during 
the months of May and June last, that on moonlight nights he 
stammered more than on dark nights, and when he slept exposed 
to the rays of the moon during the month of June, he found that 
he stammered the most on days succeeding full moons, while 
a day just after the new moon, and a day before, he had not a 
angle attack of the fit " 

Tint organisms responsible for the production of the Japanese 
beierage sakd are still the subject of comment and investigation 
Only a few weeks ago we received a communication from Dr 
Jorgensen, in which he claimed to have discovered that the mould 
known a* Aspergillus ory.tr, employed in the preparation of vakl, 
was capable of producing the yeast cells invariably present, 
and (hat, therefore, only one organism was responsible for the 
elaboration of'this well known (leverage Mr Atkinson, who 
investigated this subject some years ago in Japan, could find no 
evidence of the transformation of the mould into yeast cells, and 
maintained that the mycelium and the ferment were entirely 
distinct This view has liecn quite recently upheld by some 
experiments published hy Messrs Kosai and \ abe, of Tokio 
They have found that in the preparation of sakl two distinct 
organisms are required, the well known Aspergillus and a species 
of yeast These have been carefully Isolated and their growth 
watched in \anous solutions, with the result that the 
mould only gave rise to typical mycelium growths whilst the 
yeast elaborated only yeast cells, without exhibiting a trace of 
mould The authors are now engaged upon carefully identifying 
this sake yeast, and state that, as far as their investigations at 
present go, it resembles the Sacckaromyces cerevisit:, with which 
they are carrying out numerous comparative experiments. 

Om\ those who have much to do with acientifk- literature 
know how important, and yet how much neglected, is the art of 
making references. No apology is needed, therefore, for re 
printing in full the following rules abstracted from a paper that 
appeared in the British MedicalJournal, 1895, vol 1 p. 875, by 
Mr J B Bailey, Librarian of the Royal College of Surgeons of 
Lngland The rules cam be obtained priatod on a card, so that 
an abstractor can always have them before him (1) The titles 
of all books and periodical publications should be given in the 
language in which they are written (a) References should be 
taken from the title-pages, and not from the lettering on the bocks 
of books (3) Where two, or more, vols. are bound together, 
care should be taken that tbs reference is made from the right 
title-page. (4) Where a journal Is In more than one series, the 
number of the series as well as the voh and dots should be given 
(5) When an abstract only of a paper is referred to, this fact 
should be stated, and reference to the original paper given if 
possible. (6) Journals and Transactions should not be quoted by 
the date of issue, but by vol, date and page. (7) In books 
which have two sets of paging, care should be taken to specify 
exactly the pagination to which reference is made (8) The 
name of tlfe editor of a journal should not boused as part of a 
title unless it be accessory to distinguish between two journals 
with similar titles. (£) References to papers read before 
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Societies which do not publish any separate reports of their meet¬ 
ings should quote the journal where the paper in question can be 
found (10) In abbreviating titles care should be taken that the 
abbreviation shows exactly what journal is referred to, e.g , [nl 
A not Physiol does not make it clear whether an English, 
French or German book u quoted 

The Smithsonian Institution has recently published a series of 
directions for collectors, as separate portions of Bullottn No. 3 
of the U S National Museum The directions for collecting 
minerals, rocks, and fossils (parts H, I, and K) are written by 
the curators of the respective departments, and include advice 
not only on actual collecting, but on preparing, labelling, making 
sections, &c Many of the recommendations are novel, and all 
cannot fail to be helpful to amateur collectors. 

The Bulletin of Miscellaneous Information of the Royal 
Gardens New, for September, continues the Diagnoses Africans*, 
in which, in addition to a large number of new species, two new 
genera arc described Cjrclochetlon , Ohv , belonging to the 
Scrophulanacea, and Philhpsia, Rolfe, belonging to the 
Acantliace.v An interesting account is given of the history ot 
the rock garden, based on a hst of herbaceous plants cultivated in 
the Royal Gardens, New, issued by the Department 

l Mil k the modest title of “ Guide to the Collections ot 
Rocks and hugsils,” the Geological Survey of Ireland has pub 
lishcd what is really an excellent guide to the geology of Ireland 
The authors art Messrs. \\ W Watts and A McHenry, and 
the price of the I look is mnepcnce It opens with a short 
introduction, explaining the principles on which is based the 
classification adopted in the Science and Art Museum, Dublin 
Two thirds of the book arc taken up with an account of the 
rocks of Ireland, each of the four provinces being taken in turn 
Part 111 begins with a popular account of general Pain-ontology, 
which is followed by a description of the foasils exhibited, and 
this by a catalogue of figured and type specimens in the museum 
Finally we have an index of localities for the rocks described, 
that should be most useful to amateur geologists. 

TlIK Observatory of Manila has published an extensive dls 
cushion of the typhoons of the year 1894, prepared by the Rev 
J Aigul, S J The work occupies 176 small folio pages, and Is 
accompanied by a large numlier of plates showing the tracks of 
the different storms and concomitant data, and also contains 
some general considerations respecting the character of these 
disturbances in the extreme Last A section is devoted to the 
distrilaition of the various meteorological elements around the 
centres of areas of low luromelic pressures at Manila during the 
years 1879-94. The result of this discussion shows that the 
distance of the cyclonic centre cannot be determined from the 
reading of the barometer alone, but the author describes an 
apparatus, which he calls a " cyclonoscope,” whereby an aproxl 
mate idea of the distance of the vortex may be determined. 

W Em elmans, Leipzig, will shortly publish the collected 
papers of Prof W Roux upon the “ Entwickelungsmechanik 
der Organisraen ” The work will consist of two volumes, Illus¬ 
trated with lithographic plates, arid numerous illustrations in the 
text * 

The Math part of Bulletin No. 9 of the Minnesota Botanical 
Studios (August 1895), is entirely occupied by a very useful 
“Contribution to the Bibliography of American Algae,” by Miss 
Josephine F_ TlVlen No less than 1544 separate works or 
papers are enumerated 

The discourse entitled " The Splash of a Drop,” delivered 
by Prof A. M Worthington, F R.9., at the Royal Institution 
In May 1894, has been published In book form by the Society 
1 for Promoting Christian Knowledge, with iltustratioMW the 
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beautiful phenomena described The arrangement employed to 
obtain photograph* of drop *pla*he», and tome of the remit*, 
were shown m Nature of July 5, 1894. 

Dr b. Rudolph, who ha* given much attention to tub- 
marine earthquake* and eruption*, has recently contributed a 
second valuable memoir on “ Seebeben ” to the Btttrhg* tur 
Gttphyni It contain* account* of more than two hundred 
additional shocks, and also a small map of the seismic tone of 
the Equatorial Atlantic The memoir concludes with a useful 
list of question* for the observation of submarine earthquakes 
M i» Fonviei 1 e ha* translated into French Lord Salisbury’s 
Oxford Addreat to the British Association and MM Gauthier 
\illars et Fils have just published the translation in their senes 
of Actuality* Scientifiques, under the title “ Le* Limites 
Actuelles de not re Science The address is prefaced by a long 

introduction, ui which the translator describes the circumstance* 
under which it was given, and throughout the pages there are 
numerous notes explanatory of points the importance of which 
might be overlooked by h rench reader* 

A NEW volume in the Aide mfmoire Senes, published jointly 
by Gauthier Villars and Masson, is ‘ Polarisation et Saechan 
m&ne,” by D Sidersky The volume is a handy aid to the 
study of polarisation and its numerous applications in analytical 
chemistry The first port contains a description of the pro 
perties of polarised light, a table of the specific rotatory powers of 
various optically active substance*, and explanations of polarising 
xpparatus The second part of the book is devoted to the sp 
plication* of the constant of rotation to the quantitative analysis 
of sugars, alkaloid*, Ac , together with a number of tables 
which will facilitate the practical application of the processes 
described 


By the recent publication of two numbers of the Esstx 
Nalmralut, the f ssex h teld Club has brought their journal up 
to date The first number (November-December 1894) include* 
papers on “ Isaak Walton * Association with the I ea, by 
I F Harting, the “ Geology of the Lea \ alley, 1 by T V 
Holmes, and on “ N a vest 00k m Olden Days, by Rev S 
Goode Hore The second number (January June 1895), 
contains a paper, by Prof Meldola, on the ‘l astern Boundary 
Stones of Waltham f orest the Presidential address (in which 
the part played by the Qub in the development of technical 
education in the county is explained), and a senes of three 
papers, by Messrs T V Holmes, I 1 Newton and VS M 
Webb on the section in bnck earth at Chelmsford in which 
m-immoth remain* were recently found 


Severai interesting paper* are contained in the part of the 
Prceetdtngs of the Royal S iciety of Edinburgh, just published 
(vol xx pp 385-480) In “ K Sketch of Lake Dwelling Re 
search," Dr Robert Munro show* that over a wide geographical 
■urea, extending from Ireland to Bosnia, and from North 
Germany to Italy, the habit of constructing lake and marsh 
dwellings was preialent m former time* Prof Sir William 
Turner, IRS, ha* a paper ‘ On M Dubois’ description of 
remains found in Java, named by him Piths antkrapus erectus , 
with remarks on *0 called transitional form* between 4pe* and 
Man A paper Ai drops, by Mr J B Hannay, summonses 
the work of various observer* on the formation of drops, and the 
variation with density and chemical composition of the liquid 
forming them, and give* the author * own investigations upon 
the subject There are also in the PreeettUugs Prof T R 
Prater's two paper* on ‘ Antivemne, ’ and a paper by Prof J C 
I wart " On the Dorsal Branches of the Cranial and Sptnal 
Ntrre* of Elasmobranch* ’ 




IE fourth edition, revised and enlarged, of Dr Carl 
' tr's “ Baktenologie ’ has been published by Georg 1 hi erne, 
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Lei peg We noticed the third edition m March of last year 
(vol xlix p 455), and the present issue sustains the co mmen ds- 
Don then given, via. that “ the volume is undoubtedly one of the 
beat introduction* to the study of bacteriology which has yet 
been produced ” Another new edition which we welcome is the 
11 Court Elementaue de Manipulations de Physique,” by Prof A 
Witt, published by Gauthier VtUan. The book contains a 
descriptive count of work covering the fu nd a ment al principles 
and law* of physical science Each experiment is divided up 
into four sections, as follows first, the theory of the experiment 
is stated , then the apparatus is described , the experimental 
operation* form the subject of another section, and the results of 
observations are given m the fourth Though the book is here 
and there deficient in the details required by student* of practical 
physics, it 1* altogether a useful companion to the physical 
laboratory 

The Catalogue of the Library of the Royal Geographical Society, 
compiled by Dr II R Mill, and lately published, is a very foil 
and valuable index to the literature of geography The Catalogue 
contains the titles of all works in the possession of the Royal 
Geographical Society published up to the dose of 1893 The 
I entries (amounting to as many as 18,000) are arranged in four 
divisions The first division, which runs into 521 of the 833 
pages, is a general alphabetical author a catalogue, the second 
; comprises collections of voyages and travels, arranged in alpha 
betical order under author* names, and containing a brief 
analysis of the t intents of each volume, in the third division, 
Government, anonymous, and other miscellaneous publications 
are arranged ge igraphically , while the fourth consist* of a list 
of transaction* and periodica] publications, arranged in a similar 
manner according to the place of pubhcation With such a 
comprehensive clxssification, it is easy to find the works of each 
author, and 10 refer to the literature concerning different 
divisions of the earth A valuable supplement to the Calslugue 
will be the subject index now being prepared, and in which the 
principal contents of all the geographical books and periodical* 
belonging to the Society will be classified 

The additions to the Zoological Society’s Cardens during 
the past week include a Macaque Monkey (Mata us ym 
melgut, 9 ) from India, presented by the Rev Sidney Vote her, a 
Crested Porcupine (Hyttrtx enstata ) from Last Africa, presented 
by Captain B 1 Sclater, three Common Rheas (Khaa 
amtmana) from South America, presented by Mr Robert 
Gunther, four Rhomb marked Snake* (Psammaphylax ikom 
beat us), three Crossed Snakes (Psammophts rmifer), two 
Rough keeled Snakes (Dasyfaltts uatra), a Smooth bellied 
Snake (HomaUsom 1 lutrtx), a Robben Island Snake (CoreneUa 
fikoearum) from S rath Africa, presented by Mr J E Matcham, 
a Bonnet Monkey (Macacus stutats) from India, a \ellow 
Baboon (CyuoeepMalus Aabautn) from West Africa, a Rose 
I Hill Parrakeel, (Platyitrtusextmtus) from Vuxtralia, deposited, 

J three Prevosts Squirrels (Stturns fmesti) from Malacca, 

, purchased 


OtR ASTRONOMICAL COLUMN 
The Obsbrv aiory on Mont Bia\c —Two causes com 
bined to induce Dr Janssen to unde rt ak e his recent ascent of 
Mont Blanc hirst, be was anxious to be convinced of the 
perfect safety of the new telescope which ha* been conveyed to 
the observatory, and second, the meteorograph had ceased to 

ETnmteflded to raounftheteleacope, winch ha* an’aperture ^of 
thirteen inches, with it* axis parallel to that of the earth, and a 
minor nearly twenty four names in diameter will be employed 
to reflect the light of the heavenly bodies into the telescope t the 
mirror and telescope will have a common movement, so that the 
relative poeitloni of the star* will not change on account of the 
diurnal motion The meteorograph era* found to be some 
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what mutable, but arranges* 
hoped that the record* may b 
of the observatory toward* C 


A slight e 

ux wa* noted, but n u ex 
II be insignificant, and, in 

-.— 


will no doubt contribute largely to our knowledge both i 
meteorology and astronomy 

It u characteristic of Dr Janssen that he ihould take ad 
vantage of the opportunity of observing the aqueous lund* in 
the solar spectrum The air above him beingvery rare and also ex 
tremely dry, he found that when observing sunlight in its totality 
the bands at C and D were absolutely invisible, while the group 
at a waa so pale that its presence coukl scarcely be determined 
Dr Janssen already regards it as certain that there is neither 
oxygen nor aqueous vapour in the solar envelopes but the 
question is so important that too many observations cannot be 
made To carry the observations a step further, it will be 


necessary, under analogous atmospheric conditions, to cor 
very carefully the centre of the surfs due with the edge, to 
there is any augmentation of the a group as the limb is ap 
proachad, this group being especially sensitive to variations in 
the imount of absorbing vaj 
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The calculated brightness is practically c instant throughout 
the above period PenhehoTi passage will not occur until 
March 19, 1896 

VisiBiim o» t he Dark Side of Venus annus theories 
have been advanced at different times to account for the visibility 
of the hemisphere of \ enus which is not illuminated by the sun 
but there is no general agreement as to which is the most probable 
Still another explanation is offered by M Camille flammanon, 
and it hat, the ment of being based on careful observations 
made at Juvwy during August and September of the present 
year (Bull Sac Asf de France, October) The planet was 
frequently observed in full sunshine by M FUmmanon and his 
assistants, and the observations appear to put the matter in quite 
a new light To these observers it has several limes seemed 
that the Interior of the creacent of Venus was darker than the 
sky, even on the day of inferior conjunction. That this apjiear 
ance was not simply an effect of contrast produced by the 
luminous crescent is shown by the fact that no such darkening 
was apparent at the extenor edge of the crescent and again by 
the vWbUitj of the obscure hemisphere when the luminous part 
was artificially eclipsed The colour of the umllununated area 
was slightly violet in alt the vaned condition* of observation 
M Flanunanon considers that the obeervattons can he best 
accounted for by supposing that Venus is projected on a some 
what lighter background, such as might be furnished by the 
todiacaflight, or an extended solar atmosphere. The violet tint 
which was noted may have been due to die considerable refrac 
two of the sun’s rays by the atmosphere of the planet, the 

reddish tinge thus produced on thr -*-' ' 

wen through our own blue sky 


account for it 
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light we receive from the full moon 
Tiir Melbourne Observatory —The twenty math 1 
of the Government Astronomer, Mr R L J Ellery, c 
work of the Melbourne Observatory during the year ending at 
the beginning of last June, has just come to hand Meridian 
observations, the daily photography of the sun, magnetic and 
meteorological observations, have been earned on as heretofore 
The number of plates secured, in connection with the photo 
graphic chart and catalogue, up to June 1, was 1080 Pre 
liralnaiy measures have been made of 338 plates to obtain the 
positions where possible of five stars on each {date, to be used 
for the determination of the constants of the plate* Mr Eller) 
refers to the important change in time reckoning made in 
February last by the introduction of tone or standard time 
in all the Australian colonies By the tone system, Eastern 
Australian tune, which coven (Queensland, New South Wales, 
Victoria, and Tasmania, conforms to that of the 150th meridian, 
and this makes Melbourne exactly ten boon in advance of 
Greenwich time, instead of 9h 30m 54s , which u the true 
difference of longitude The retirement of Mr Ellery from hi*. 


these columns Mr Ellery has built up the Melbourne Obser 
vatory from its very small beginbmg in 1853 to its present 
recognised position among the national observatories of the 
world , and we are glaa to see that the Government has 
appointed him a member of the Board of Visitors, so that he 
has not entirely severed his connection with the observatory 
He has been succeeded in the directorship by the chief assistant, 
Mr 1’ Baracchi, whose pendulum observations are well known 
to students of terrestrial physics 
A Nfw Obsfrvaiokv —The NewYork Nation notes a nesv 
departure at the University of Pennsylvania, by the addition of 
an astronomical observatory The observatory has already been 
commenced, and, when completed, it is designed to furnish 
better facilities, not only for instruction, but for original research 
as well The new edifice is two miles from the limits of Ptula 
delphia, and about five miles from the university buildings The 
instruments are an eighteen inch equatorial, with spectroscope 
attachment, by Brash ear, and a meridian circle and semth tele 
scope, each of four inches aperture, also by Brashcar The 
mountings are by Warner and bwasey This institution will be 
known as the Flower Observatory, and its director is Prof C L 
Doolittle, formerly of the Lehigh University 


II 

'"THURSDAY morning, September la —Presidents Profs 
A Dost re and Wedenskv Prof Arlouw (Lyons) gave the 
result of his researches on the persistence 01 electric irritability 
in the peripheral end* of divided nerves The author found that 
the length of time for which electnc irritability was retained 
varied with the specie of animal, and also with the individual, 
and farther that it was different both for different nerves and for 
the different kinds of fibres in compound nerves, sqch as the 
‘ le irritability lasted from four to five 
to ten days in hone* In one as* 
tbe author obtained cardiac inhibition with a rise of blood pres 
sure, upon stimulating the peripheral end of the vagus fifty seven 
days after sectionj this result he attributed to a tetanus of the 
rdium 

_. Arthur (Pans) defended the view that the salts of calcium 
are necessary to the coagulation of the blood, against that of 
Alex Schmidt who does not believe their rNt to be an essential 
one He farther discussed the action of neutral solutions of tbe 
oxalates, ftuondes, 4c , in rendering the blood incoagulable 
He disagreed with Schmidt, who bokls that they act specifically, 
and maintained that their effect is due solely to the fact that they 
precipitate the calcium salts Arthus repeated Schmidt s expen 
ments, and was unable to confirm h» results 
Prof v Knes (Freiburg) dis c us se d the phenomena of colour 
ion m eyes adapted for darkness. 

Prof Gamgee (Lausanne) gave tbe result of bis researches on 
the violet and ultra violet spectrum of hunoglobm and its 
derivatives He eabihtted photographs which showed the 
C nlimwd from p 55S 
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alnorption band between C and H presented by hxmnglobw 
In the spectra of reduced h-emoclobfn of CO and NO hsemo 
globm, the band was shown to be displaced towards the less 
refrangible end of the spectrum This very remarkalde and 
unusual band he showed to be due to tbe hxmatin moiety of the 
h unoglobin molecule, and to be independent of the he l’rof 
Gamgee described and showed photographs of the spectrum of 
tuiacme, a pigment obtained from the feathers of ctrtain birds 
Thu substance containing 6 o per cent of copper givu a spec 
trum identical with that of haemoglobin V demonstration 
followed at which the spectra were shown 

I rof Uurdon Sanderson (Oxford) gave a demonstration 
illustrated by tildes, of electrometric phot graphic curves, and 
maintained the following propositions 

I reposition A —There are two kinds of electrical response 
(Keirschwankung) to excitation of a muscle by its nerve I 
Diminution of the l MF < f the previously existing muscle current 
II The excitation wave Tilt first (I )ii evoked (<i) when the nerve 
u stimulated liy equal alternating currents of great frequency (b) 
by the (onstant current ( ) by salt crystals Ac Tbe sec in 1(11 1 
is evuked in umnjuied muscle (a) by single decimal anil 
mechanical momentary excitations (/) ly rhythmically related 
momentary excitations (true tetanus) I and II exist t igether 
in rhythmical ext nation of injured muscle 

1 reposition B —In the reflex spasm of strychnine each phase of 
excitat ion rtsemhlex I T he strychnine spas m is not t rue tetanus 
Dr Waller (l ndon) gave the results of his rexearehrx on 
the influence of chemical reagents on the electrical excitability 
of isolated nerve 1 xcised frigs nerves were rhythmically 
excited once a minute during one eighth of a minute The 
current of action was recorded by a galvanograph The nerve 
was enclosed m a gas chamber t< study the effects (f gases ami 
dipped for one minute in decimolccular solutions f r salts ami 
t per cent solutions for alkaloids By means of this mtlhod 
Dr Waller was enal led to study the acti >n of a large number < f 
k idles the results (f which he gase his researches als extended 
to the study of phyxi ilogical antag< msm 

Dr Fpslun (Hern) sh wed that the increase in the acuteness 
of vision which t ceurs under the influence if audit ry tmpres 
sions ran he experimentally demonstrated Thenuth >r described 
his apparatus He further expressed the ipim n that thecenlrc 
for this process lay not in the cortex liut in the superior c irpora 
quadrigemuu He regarded it as essentially dependent up in 
a reflex sensibility if the retina the ontic nerve containing the 
efferent fibres , in favour of this view, he quoted an experiment 
in which by faradic excitation if the nerve from the cochlea he 
btained eye m< vcments and increased c njunetival reflex 
Thursday If tens on -Presidents 1 refs Vitnu and 1 red 
eneque Prof Rutherford (I dinburgh) gave an account of his re 
earohes on the structure and contraction of striped muscular hhre 
His observations were m istly mode upon crabs muscles fixed in 
t 4 percent solutKnof firnialdehyde and then stained with 
ecsin or heliocine He regards the fibrils as the essential 
elements of the sarcous substance each fibril has in its whole 
length a thin envelope He regards the fibnl as composed of 
a senes of segments (t) Bowmxns element (*) the inter 
mediate segment placed midway between successive Bowman s 
elements, and (3) the clear segment placed between (1) and (a) 
The intermediate segment is tripartite, and consists of Dobie s 
element forming a n>de in its equator and hlogels element 
(Nebenacheibe) on each side of it During contraction the 
first change consists in the sh irtening of the interval between 
the adjacent ends of Bowman s elements This stage of the 
contraction probably results from the absorption of fluid by 
Bowman s dements In the next stage bowman s elements 
shorten owing to a real contraction of their tissue, their chro 
matin mo\ mg to their ends, which become swollen 
Drs Sherrington and Mott gave the results of their researches 
on the functions of the posterior roots of the spinal nerves from 
the fourth cervical to the second dorsal {hay Sec Pro , 
vol bu , 1805 ) 

Prof de Burgh Buck (Leeds), read a paper on the equipment 
of an experimental laboratory The author has succeeded in 
obtaining apparatus of sufheient exactitude for physiological 
research at * very moderate cost (His mechanician is Abm 
Kershaw, Cankerwell Lane Leeds) 

Prof Koflenthal (LrUngen) showed an apparatus for the 
quantitative determination of CO, in air 1 he apparatus wss 
constructed for the purpose of practical hyjjier 


blood m fever In fever the red blood cells are diminished, 
tepid haths hut mi antipyretics bring the number again to the 
normal In artificial fever (rabbits mixed to a temperature of 
jo* C ) the red blood cells are also greatly diminished in the 
systemic veins but are increased in the liver 

Dr Gley (Pans) discussed the action of tbe intra vascular 
injection of solutirns of peptones in rendering the blood in 
congulable He showed that these bodies did not possess this 
action after the ligature of the lymphatics coming from the liver 
From this experiment the author inferred that the subotsAe 
which renders the blood incoagulable and is produced mine 
organism under the influence of the peptones, is secreted by the 
hepatic cells 

Dr I \ Uxhull (Heidelberg) showed an apparatus fur the 
rapid meihanual stimulation of the nerve of a muscle nerve 
preparation 

Dr Schenk (Wurxburg) read a paper on the innervation of 
the iris The authors communication chiefly concerned the 
observation f Digel that upon stimulation of the cervical 
sympathetic in cits dogs and rabbits, in addition tr the dilata 
lion of the pu| il on the same side, a contraction of the pupil on 
the ither side curred Schenk regarded this \ henomenon as 
a consensual ] upil reflex (consensuelle Pupilla Keflex) In 
Dogel s experiments the eye on the same suit as the stimulated 
sympathetic was txposed to the light hence duung stimulation 
m ire light entered the pupil, and this caused contraction of the 
pupil of the ipposilt side When the eye on the stimulated 
side was shaded frem the light the c mtraetion of the ither 
pupl di 1 n t take place This explanation would ml hold for 
rabbits as in them the consensual pupil reflex is absent the 
| nutht r was huwever in tht case of rabbits unable to repeat 
I D >grl s rest Its 

| Dr I eathes (I nndon) read a paper on the ism die ehingts 
' between the 11 d and the tissues The author gave the result 
| of his t xpemne Us n the influenet of strong solutions of cane 
sugar anti dextr x< and of iso hypo and hyper 1 mr s ilulion. 
ol KaCI in cuising the passage of fluid from the bl xxl into the 
tissues rti 1 Hie author further discussed the osmetic 

pressure 1 f the lyni| h in the thoracic duct which he found 
t > ,41, hight r than that f the bl md 

Indy 1 /mini, September 13 —Trexidentx l refs Rrstnthal 
and I anglej 1 1 if Wtdcnsky (St Petersburg) rea 1 a paper on 
the 1 selling an 1 inhibitory action of eletlnc teUmuition on the 
nerve muscle S] jaratus The author shiwed that if induced 
currents of greit frequency and intensity lie applied to the 
sciatic nerve the gastrocnemius contracts strongly Inst soon 
relaxes if at this lime the intensity of the exciting currents be 
diminished until theybccimc moderate, a very strong (optimum) 
contraction of ihe muscle takes place Further if when the 
muscle ix in a condition of relaxation produced by the applica 
lion of strong ind frequent induced currents to the nerve, one 
diminishes the frequency, a strong tetanic contraction can be 
reproduced which at once disappears upon again increasing the 
frequency Thi re is for each stage of tctanisation an optimum 
of frequency The relaxation of a muscle, under the applica 
tion of string and frequent induced currents to iu nerve, is 
caused by the nerve ending* entering into a condition of 
inhibition This can be demonstrated by applying to the 
muscle moderately strong induced currents, no effect is produced 
until the strong and frequent tetanisation of the nerve is 
discontinued 

Dr Lalscher (Bern) read a paper on the nervous mechanism 
of swallowing The authors experiments were made upon 
rabbits He showed that the three branches of the recurrent 
laryngeal overlapped in their distribution to the oesophagus, 
1 1 each branch supplied some of the region supplied by the 
other After division of the recurrent laryngeal stimulation of 
the central end of the superior laryngeal did not produce 
swallowing Upon stimulation of the central end of the divided 
recurrent laryngeal (the nerve of the other side being intact) a 
faint act of swallowing was produced Stimulation of the 
central end of the vagus only gave rise to swallowing when the 
recurrent laryngeal was intact 

Prof Bowditch (Boston) showed an apparatus to demonstrate 
the mechanism of the anide^orat By the introduction of a 


_jr the purpose ol _ 

Dr }sequel (Bffste) gave the results of lil 

NO. 1355, VOL 52! 


researches o 


relation between power and weightier the action of thu muscle 
Dr Waller (London) read a paper on the photo electnc 
currents of the retina. 


. -representing the gastrocnemius 

and the application of a weight, be could determine the 
1—--* —for the act 
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Prof Hcnaen (Kiel) gave a demonstration on an acoustic 
apparatus, the result of which was to show that the view of 
Helmholtz, that the vowels owe their special quality to over 
tones produced in the mouth and adjoining cavities, requires 
modification , this, tn the author s opinion, is impossible 
ft idny Afternoon —Presidents I rofs Richet and Cybulsky 
Dr Sherrington (London) gave a demonstration on eye 
movements 

Hr Lana (Bern) read a paper on the effect of removal of 
the thyroid, and of thynad feeding in normal animal* Amt ng 
many interesting results, the author found that thyroidectonused 
hens either lost thur power of laying eggs, or laid very small 
and ill formed ones On the other hand, bens fed with thyroids 
(30 grms per diem) had their egg laying power greatly in 
creased In some animals the author found that tbt ad minis 
tration of large quantities of thyroid gland caused an arrest of 
growth 

Hr Phiaahx (Pans) showed that the blood of the salamander 
rendered animals immune to curare Thu immunity in the cast 
of the frog and pigeon lasts several days 

Prof Mosso (Turin) read a paper on the effect of rarefied air 
upon man and apes The author s researches on man were made 
on Mount Rosa at a height oi 5600 metres The author showed 
that at this altitude the respiratory exchange is diminished his 
observations were made under conditions of absolute rest m >stly 
during sleep In the explanation if these phenomena the auth >r 
thinks more attention should lie pal 1 to the diminution of CO. 
He describes them under the name c f Ahapnut (eavesr = smoke) 
Mosso further described an experiment which he made upon a 
monkey He subjected this animal to an atmosphere of pure O 
at a liw pressure, he ebserved under these conditions the 
phenomena of mountain sickness ( JiergkraHikat) even when the 
pressure of the O exceeded the partial pressure of this gas in 
the atmosphere under ordinary circumstances The author con 
eluded that the two mam factors which come into play at high 
altitudes are (1) the diminution of CO, in arterial blood (3) 
the physical effect of low pressure on the nervous system 

E W T UNNH 111 u- 


CORRESPONDING SOCIETIES OF THF 
BRITISH ASSOCIATION 
'T'Hh first meeting of the Conference took place on Thursday 
-*■ September 13 the second on Tuesday, September 17 at 
the Co operative Hall at 3 JO p m 

At the first meeting the Corresponding Societies Committee 
■was represented by Mr (, J Symons (Chairman) Fr if R 
Meldola Mr J Hopktnson and Mr T V Holmes (Seerelary) 
The Chairman opened the proceedings with an address 
On the conclusion of the address, Mr 1 V Holmes made a 
few remarks with regard to the list of papen read before the 
various Corresponding Societies and appended to the Repi rt of 
the Corresponding Societies Committee He hoped that the 
Secretaries of the Corresponding Societies, in preparing their 
lists, would be careful to group papers which from their titles 
might belong to either of two Sections with that to which they 
had most affinity It was also most desirable that tbe names of 
papers sent in should not tum out to be mere popular lecture* 
nut should contain something original It had s letimes 
happened that on wishing to refer to some paper on the list sent 
in by some Society, in order to ascertain its true character it 
could not be found on their shelsea at Burlington House In 
future no paper could lie placed on the list published by the 
British Association unless it was on their book shelves 
Captain Hwes (Dorset) hud upon the table a paper on the 
rainfall m the county of Dorset, which had been compiled by a 
member of the Dorset Natural History and Antiquarian I icld 
Club, Mr baton It was a moat careful piece of work, 
and was illustrated by maps and diagrams 

Mr Hopkwaon said that about twenty yean ago he began to 
note the rarafcll of Hertfordshire with about twenty observer* 
Last year the record he published contained the monthly returns 
from forty observers lie trusted that delegate! would preserve 
any early meteorological records they might find 

Mr De Ranee remarked that the increasing usefulness of 
local societies was showa by tbe fact $at two British Associa 
non Committee* had ceased to emit, that 00 coast erosion and 
that on the circulation of underground waters, on account of the 
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admirable way in which their work had been taken up by the 
local societies 

Hu Honour Deemster (.ill said that the subject of coast 
erosion had been taken up by a Committee of the Legislature 
of the Isle of Man, but their investigation* were not yet 
complete They had found that for some twenty mile* on the 
west the north west and the north, there had been a destruction 
of land of about twenty acres to the mile within the last fifty or 
sixty years The meteorology of the Isle of Man wo* also 
losing well looked after 

Mr Sower butts asked whether it was desirable that the 
Manchester Geographical Society should collect the results of 
il servations at their local oloservatone*, and forward them to the 
Meteorological Society anil the Chairman replied in the 
affirmative 

Capt I Iwes hoped that local societies might be induced to 
c > operate for the discovery of flint implements, and the 
formulati in of the result* attained 

Mr Osmund W Jeffs, Secietary to the British Association 
Committee for the c Uertion and 1 reservation of geological 
Photographs, said thal the photographs collected would be 
plated in the Museum ot 1 radical ecology, Jermyn Street, 
I >ndon The first pari of the collection, 800 photographs, had 
already been placed there It was proposed to go on collecting, 
as many jxtrts of the British Islet were quite unrepresented 

Mr l)t Kance thought that it would be a good thing if each 
socuty would issue a circular and send it to other local societies, 
*0 that it might he known what photograph* had been taken in 
each locality 

Mr J H Mur loch (Glasgow) (Nought that in too many of 
their investigation* Scotland was excluded He mentioned, aa 
an instance the British \ssoriation C ommittec fir recording the 
position , of erratic blocks of England, Wales and Ireland 

Some discussion arose on this point in which Mr De Ranee, 
Mr Sowertiutts and Mr G P Hughe* took port Then the 
Chairman said that he believed Scotland had been omitted in 
that instance because the Royal Society of Edinburgh had been 
working at the subject bel< re the formation of the British 
Association Committee 

Mr Mur loch replied that it was true that a Boulder Committee 
had eamted in Scotland, but its director, Mr Milne Holme, was 
dead, ami had been unable to get about the country for some 
lime before hi* death The eight yearly reports issued by his 
Committee were very valuable, but for some time the work had 
been practically at a standstill 

The Chairman remarked that in that case it was most desirable 
that Scotland should lie included by the Erratic Blocks 
Committee 

Deemster Gill sal I that the boulders of the Isle of Man were 
loeing n oted by the Isle of Man Natural History and Antiquarian 
Society 

I rot Meldola moved and Mr Ilopkinson seconded a mono* 
in favour if an application to tbe General Committee for a 
grant of £y> to enable the Corresponding Societies Committee 
to carry on its work This was earned, and the meeting ended 

At the second meeting on Tuesday, September 17 the Corre 
spending Societies C mmittee was represented by Dr Carson 
(in thi chair) Mr Ilopkinson, Mr Symons and Mr T V 
Holmes (Secretary) 

The Chairman said that it was usual at their second meeting 
to consider the recommendations from the various Sections 
respecting work in which it was thought the Corresponding 
Societies might usefully co operate 

Stcttou A 

Mr White Wallis representing Section \ said that the Com 
notices for investigating earth tremors and seismoloncal 
phenomena m Japan had oeen merged into one with the title of 
‘ Committee for Seixmological Observations. ’ The Committee 
for the application of photography to meteocolqgy had been 
reappointed and so had the Underground Temperature Com 
rrnttee Tbe Meteorological Photograph* Committee was simply 
desirous to obtain photographs of lightning, rainbows, halos, Ac 

The Rev J O Bevan inquired whether the meteorological 
work formerly carried on at Stony hurst by Father Petty was 
pull going on Mr Sowerbutl* answered that it was, and Mr 
White Wallis said that he would note the suggestion that they 
should communicate with Stonyhunt He added in answer to 
questions, that instruments for noting earth tremors were un 
affected by vibrations from peasing waggons, trains, &e 
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Mr A S> Reid, 


S \ctun C 

.... __ _ _, „ r __ienung Section C, silted that Mr 

Osmund Jefi had consented to retain the post of secret sir to the 

' - ’- 1 --Committee for another year, as Mr \\ 

‘o act as co secretary during *— 
!Crotary The Em 


(icological Photographs 

\N Watts had agreed to_ _„__ 

and afterwards to become sole secretary The Erratic Blocks 
Committee had altered its title so as to include Scotland 


English C _ 

Mr M B Slater thought that an exchange of local geological 
photographs among the various Corresponding Societies would 
be a good thing Some discussion then took place on the 
practical dtfhcuuiea likely to aruie from an interchange such 
as the burden likely to be laid upon the shoulders of the 
amateur photographer, Ac Mr Hopkuwon thought that copies 
should be obtainable at the Jermyn street Museum at a small 
fixed charge, and Mr Reid mentioned a plan suggested by 
Mr Cray of Belfast At that town a photographer had been 
appointed who receiied the negative* taken by \anoui members 
of the local societies, and furnished is many copies as wire 
required at a small fixed charge 

Stitton E 

Mr Sowerfautts said that the Committee, of Section 1 had 
asked the Council of the British Amociation to permit them to 
have a Committee for the purpose of making an inquiry ir' 
condition of the teaching of geography in Great Britain 
schools, especially secondary schools, and to report next 


_s, especially se 

It was probable that the Corresponding Societies might he asked 
to furnish certain information, and he hoped their secretaries 
would reply as promptly as posable 
The Rev J O Bevsn thought that the statements made in 
rt ofthe Conference ofltelegates at Nottingham, that in 
‘ children attending schools 


raphy in secondary schools, and give gold 


with rt 

examir.-... 

medals and other pi 


bereavement sustained recently by Mr __ 
of the Fthnographical Survey Committee, who ■... 
unable to attend The Lthnographical Survey was a matter 
which the Corresponding Societies were especially capable of 
rendering valuable assistance They had hitherto however, met 
with but little response from the local societies The work had 
to many branches that some of them could scarcely fail to 
interest their more active members If the Committee obtained 
the grant for which they aaked, they proposed to begin work in 
Galway, and he hoped to report progress at the next meeting 
He would be glad if meanwhile the Corresponding Societies 
would circulate their schedules, and bring the Survey under the 
notice of their members 

Mr M B Stater mentioned the work done ui the neighboui 
hood of Malton by a sub committee, of which Dr Colby w« 
chairman, and Mr Hartland remarked that the Malton 
Naturalists Siciety was tnerf those which had responded 
their circular 

The Chairman noted the great variety of the work of the 
E thnographscal Survey which included questions of physical 
characteristics, folk lore, linguistic differences, place names, 
traditions, Ac Satisfactory work had Deen done around 
Ipswich 

Mr Hartland wished also to mention the preservation of 
ancient monuments. He had just received a letter from the 
SecreUtijMrflWocal committee in Pembrokeshire, mentioning the 


to get such measurements as could be procured 
They did not consider their standard as of unh trail ohhgatioo 
The Chairman wished to say a few words about another 
Committee, that concerned with the measurement of school 
children Many schools had been doing good work ut this way,, 

but unfortunately there had been no uniform system, so that the 
results obtained at one school coaid not be compared with those 
at another Thi Committee had drawn up a system which he 
hoped w ould prove acceptable to the various senoob 
Dr Brett (Hertfordshire) said that since the York meeting of 
the British Association fifteen yean ago, it had been his custom 
medical man to record the neight, weight, colour of hair and 
eyev, Ac , of children He had up to that tune made about 
three thousand observations, but had not yet been able to put 
s records into shape 

The Rev J O Bevan spoke of the desirability of e 
the arch-eological survey of the kingdom, which had be 
a few yean ago He was then at work at the map of Her., 
shire which was nearly ready for publication He was surprised 
■ ' ' ' been taken up m 


energetically by 


d for w 


agncultui 
chusetls i 


_ _every there _ . 

dwellings 

Mr Hopkmson thought that the 
ven elaborate, and the aunt ions > 

He w m Mi# that a ampler system a ould be found ‘to answer 
jut Practice, as then more societies or persons would be 
jnwrfe to undertake the work 
Hartland hoped that members who objected to the 
.rate measurements would take upthe subjects of dialect, 
raw lore, or jxehntonc monuments Though they hoped to be 
able to obtain the elaborate measurements in some cases, they 
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that the work h--- r _ 

properly qualified persons in the different districts 


IHh AIIUIATED SOCIETIES 01 THI 
AMFRICAN ASSOCIATION 
A ELATl Rt of the meetings of the American Association 
for the Advancement of Science 1* the number of affiliated 
societies which miet at nearly the same tune and place, though 
having no organic connection with it One dlwui vantage of 
this is that the Sections of the Association do not get many of 
the important papers read before the affiliated societies , in fact, 
these societies seem almost to take the place of the Sections, and 
they certainly tend to put the Association in a secondary post 
lion As s large number of the papers were more of local than of 
general interest, we confine ourselves to a brief statement of the 
societies which met at Springfield durum the recent meeting of 
the American Association and of a few of the subjects con 
ndered 

The Society for the Promotion of Agricultural Science dis 
cussed several papers on spraying as a prevention of the 
attacks of various insect pests and fungi, and also on cereal 
culture in the United States At the end of the proceedings. 
Mr R Laxenby was elected President of the Society 
The attention of the Association of Economic Entomologist^ 
was lanrelv directed to the results of experimenting with in 
methods of placing the knowledge before all 
inxtv A resolution was passed asking the Massa 
luthonties to support the work of the Gipsy Moth Com 
mission Another resolution was adopted asking that the pub 
lication of “ Insect Life by the Department of Agriculture be 
resumed The officers for the ensuing year are President, 
Prof C H Eernald first vice president, Prof E M Webster; 
second 1 rof Herbert O Ames, secretary, C I MarUtt 
The session of the American Eorextry Association was a very 
successful one In the course of a short communication, Baron 
Herman pointed out that Germany has comparatively the 
most forests in well regulated administration of all the countries, 
of the world that u, one fourth of its whole area is covered 
with them (all under long and careful management) There is 
scarcely one tree m the whole of the fatherland which is not 
known personally to a forest officer and which has not been 
sow n or planted with more or less great oare and labour The 
whole area of wooded land is almost equally divided between 
State, community and private persons And it is thought that 
this is a very good state of amirs, the commonwealth being in 
that way well interested in its parts as well as in the whole, m 
the afihus connected with the finest growth Thu of course 
influences legislation, and ah bough laws concerning the forests 
are not passed in the Reichstag, but in the Parliaments of 
the individual States, there is scarcely a part of Germany 
where one is allowed to cut down a forest, and not plant it 
again, without the permiasMa of the Department of Eorestry 
The forests are managed by hundreds of forest officers, and 
these are educated at special colleges for forestry, there being 
no lest than eleven in Germany The theoretical study at these 
colleges lasts generally four years, not counting the time a young 
man Tuts to *pend in learning pnctfoal work in the woods This 
comparatively long tune a man wants, for his training shows 
how very much the science of forestry has been developed in 
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ermany After a man baa pasted hu 

-a he may often have to watt for yean and yean 

before he ects an appointment, bat the lore of the woods, the 
poetry which time nas woven around the solitary fenUuuu 
amidst the trees and animals of the woods is so great they do 
not mind waiting a long time In conclusion, Baron Herman 
'aid he was in America to sea what trees could be transplanted 
with success to Germany 

After a paper an the present condition of the forests of 
America, tne following resolutions were adopted, among 
others — 

‘ That the American Forestry \ssociation join with the 
brew \ ork Chamber of Commerce and Board of Trade 
in hearty advocacy of the establishment of a forestry com 
mission of three members to make a thorough investigation of 
the public forest lands, and to make recommendations c o ncern 
mg their disposition and treatment, and the executive committee 
is hereby directed to represent the Association in support of such 
legislation ’ 

‘ That the American Forestry Association recognising thit a 
practical advance in rational forestry methods requires the ser 
vices of men trained in forestry practice, endorse the legislation 
proposed in the last congress and expresses the hope that the 
same will be enacted during the coming congress ” 

1 hat the knowledge and extent and conditions of our forest 
urces is a necessary basis for intelligent forest legislation and 
that therefore the American Forestry Association recommends the 
co operation of various government departments as far as prac 
lien tile in ascertaining their areas and conditions, and especially 
recommends that both a topographical and forestal survey of the 
national forest reservations be instituted 

Sixteen papers were read before the American Mathematical 
Society, and two tonics were discussed, vis (i) a general sub 
ject catalogue or index of mathematical literature and (2) the 
mathematical curricula of colleges and science schools With 
reference to the former subject 11 was resolved that the Council 
tf the Society consider the desirability of offering their co 
operation to tne Mathematical Society of F ranee in the work of 
classifying and indexing mathematical literature 

The American Chemical Society was presided over by Prof 
F 1 Smith and among the subjects of papers read before it 
were an electrical process for the production of white lead , the 
heating effects of coal, speed of oxidation of chloric acid , re 
action between copper and concentrated sulphuric and , use of 
aluminium for condensers in the distillation of alcohol, ether, 
chloroform, benzine and similar liquids. Prof Norton who 
read the last named paper, stated that the equipment of the 
chemical laboratory of the University of Cincinnati includes 
aluminium supports rings clamps burners, water baths air 
baths, hot water funnels, Ac in all if which connections the 
lightness, conductivity, and freedom from rust render the metal 
superior to iron or bronze 

The Botanical Society of America, which was organised in 
Brooklyn last year held its first annual meeting on August 27 
and a8 Mr William 1 release presided The officers elected for 
the ensuing year are 1 resident, C F Beasey, vice president, 
W 1 Wilson, secretary Charles K Hamer, treasurer, \rthur 
Hoi lick 

Prof (• F Swain opened the proceedings of the Society 
for the l*romotion of F ngmecnng FducaUon with an address 
on the relation between mental training and practical work 
in engineering education The papers raid before the Society, 
and the discussions to which they gave rise, will do much to in 
dicate what should be the scope of engineering and technical 
schools, and the placet of different subjects in an engineering 
education The units of force best adapted for use in the teach 
ang of mathematics formed the subject of a ditctustoo between 
the pbyocuU and engineers At the end of the meeting, Mr 
Mansfield Merrtman was elected Preadent 


1895, and al«o m a letter by Mr J E Durden, Curator of the 
Museum, in Natusb of Tune 20 From the former I extract the 
following description of the di sc ove r y —“ On the loth April, 
a labourer, whim cutting Makes on the Halberstadt Estate (a 
if the Port F ‘ ” ‘ ' -—' ‘ 


ic rock, and 
ig through 
i, partially 


ON RECENTLY DISCOIEREO RENA/NS OT 
TNE ABORIGINAL INHABITANTS Ob 
JAMAICA » 

nTHh circumstances under which the human remains now 
x exhibited to the meet tag were discovered, are narrated hi a 
communication by Mr F tundall, Secretary to the Jamaica 
institute, published in the Jmrnal of the institute for Apnl 
" ~ tad bsfar, Ssctioa H of tbs Britub Vi " " 

t Sir Wflbem H Flow, K.C B FF 

NO. I355i VOL 53] 


wild, rocky psut of the Port Royal I _ _ 

above the sea level, and two mites from the shore) on the estate 
of Mr B S Gossett, a quarter of a mile east of the Kaknuma 
Mission Station, discovered on the hillside a human bone This 
led the Kev W W Kumsey to make a search on the following 
day, when be discovered a small aperture a< inches wide, ana 

less than 2 feet high, in the face of the limesf-*- — 

blocked by boulders, an removing these, and p 

which, he discovered a cavern with water worn 1__ ,_ 

covered with stalactite deposits, penetrating into the rock for u 
distance of about 20 feet, about 5 feet across at its widest port? 
and not more than 2 or 3 feet high The floor was covered with 
a deposit about 12 inches thick, of a fine light yellowish dust, 
but the remains were superficial * 

In addition t> the human bones, to be presently described, 
were found a considerable portion of a cedar wood canoe, about 
7 feet long, fragments of pottery, including two, nearly perfect, 
earthenware vessels similar to those known to have been made 
by the Arawak Indians an outer poition of the trunk of an 
arbor vit f, probably serving at one tune as a “mortar, ’ scarcely 
showing any sign of decay the perfect skulls and other parts of 
the skeleton of a rodent (the s > called Jamaica coney, Capromys 
bnukyttrui) two large marine shells ( Fusui and Mtrrex), the 
soft ports of which are still eaten by the natives, numerous land 
shells (Helix, Ac ) A flint implement is also mentioned in Mr 


The only portion of the contents of the cavern submitted to 
me for examination consist of the human bones, and as they only 
arrived in London a few (lays before I was leaving town, at 
present I have only been able to make a general examination of 
them, without any detailed measurements 

Their principal interest consults in the circumstance, proved 
both by the conditions under which they were found and try their 
own characteristics, that they are the remains of the race which 
inhabited the island previ jus to its discovery by the Spaniards, 
by whom they were in so sh at a time barbarously and utterly 
exterminated 

Whatever condition the bones were found in as they lay in the 
cave, they are now completely mixed up, and it is impossible t J 
put together anything like complete skeletons or even, except 
in very few cases, to associate the bones of individuals, and the 
number if odd bones and fragments show that large portions of 
the individuals who were buried or died m the cave are now 
musing Their general condition of preservation, colour, Ac , 
is nearly the same in all, so there is no reason to suppose that 
they were not contemporaneous. None of the bones show any 
wounds or marks of violence, but all appear to be those of persons 
who have died a natural or slow death Both sexes and almost 
all ages are represented from children of four or five yean to very 
old persons, tne proportion if the latter, as will be seen, being 
remarkable 

Of the crams then, are six cutipleU, all those of ftiUv adult 
ir aged pens ns, and two calvarre (without the facial portion), 
Imth of children There ne also fragments of six others, giving 
evidence of fourteen individuals 
Of the adult skulls three appear to be masculine and three 
feminine in type 

Five of these show evidence of artificial depression of the 
frontal region in various degrees In two it u very marked; in 
the others less so In the sixth, though the frontal region is low, 
no effects of artificial deformation are evident Both the 
children « skulls are very broad ahd flat, but whether naturally 
so, or whether this character has been exaggerated artificially 
it is difficult to say The mode of depression, when it occurs, 
is similar in all, evidently produced by the flat hoard upon the 
forehead—the commonest custom throughout to large a porti m 
of the ancient inhabitants of the American continent 
Although there is a considerable general resemblance between 
these skulls, they present strong individual characters, but their 
whole aspect, taken together, is characteristic of the American 
type The retreating forehead, well marked supracihaiy ridges, 

roqnd broad arch of the palate, round high orbits, n- 1 

-.-1-"^the norms- 


aperture, and especially th_.___._| 

a high bndge to the noae during life, are very characteristic There 
are, however, two rather remarkable exceptions to this form of 
nose, in which the breadth of the aperture and flatness of the 
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__e negro, _ 

is $43 end 503 These sre both 

iither the least ^efbrmed of the set Whether this form of nose 
is met with in an) other undoubtedly aboriginal American 
crania, is subject for investigation Apart from these the skulls 
are remarkably like the majority of those which I have seen 
of I erunans Mexicans, and the ancient mound builders of the 
United States 

Of lower jaw* there are m all twenty two a number which 
indicates that man) of the crania must now be missing from the 
collection They are interesting as showing age and pecu 
liantie* of dentition , nineteen are adults and three young 
The youngest has the milk teeth only—the first permanent molar, 
an 1 first incisors being just about to appear (about six years old) 
One is a bttle older, the first molar being fully in place with 
the two milk molars Another has all the permanent teeth in 
place, except the last molars (wisdom teeth) which are soli m 
their alveoli 

In all the others the permanent teeth appear to have been 
full) in place but the number of losses sustained during life is 
remarkable As sc nun) of the teeth have dropped out since 
death, it is mainly liy the cmditim of the alveoli that their pre 
sence or absence during life con he judged of for m only two or 
three do all appear to have Iteen retained Two are absolute!) 
edentulous In eight nc t one of the true molars remain, the 
whole available dentition being represented by the incisors and 
in a few cases by an isolated canine or premolar Seven had lost 
one or more of the true molars All the teeth exce| t the se of 
the very young individuals an much worn but scarcely any 
show signs of disease or decay, there tiemg c nl) three small 
carious cavities among them all \ et the milk molars in b th 
the child s jaws which were soon to be shed have their cruwns 
deep!) excavated 

The only dental an anal) is that in one of the skulls the right 
upper wiscfjin tooth is place! horuontall), its crcwn projecting 
outwards thrnigh the surface of the maxillar) bwe its lower 
edge two millimetres ah v e the alveolar border 

The limb bones indicate an average height rather below the 
middle size but os just stated I have not yet had time to make 
accurate measurements and calculations 

C/at 1 Us, 7 right, 10 left all adult Scapttl , all more or less 
broken fragments of 15 right and 11 left adult and 1 young 
Hu nut 1 right, 5 adult and 2 young left 10 adult I young 
(not corresponding with either <f those of the opposite suit) 
A adit right 14 adult 3 young left 17 adult 1 young Utnr 
right 14 adult a young lift 10 adult I young Pehtc bouts 
mostly ver) fragmentary but showing evidence of at least 9 
adult males 5 adult females and several children Itutora 
as with the other long Ik ms there are very few pairs thus 
showing that there were more individuals than the actual 
number of bones would indicate right n adult and 2 young, 1 
nearly full grown but without epiphyses t younger .left 17 adult 
and 6 young of various ages from quite small children upwards 
None of these six have corresponding hones of the opposite side 
so there is evidence from the femora of at least 23 individuals 
Tibi e 18 right and 19 left all adult hbulr, 12 right and 11 
left adult and 3 young 

One of the hugest of the femora has the head greatly enlarged 
and deformed b) chronic rheumatic arthritis. The lower 
articular surface was mostly broken away but the portion that 
remained appeared health) 

One of the left tibia; show* throughout the shaft marked 
evidence of chronic periostitis the surface being thickened and 
vascular \ bone of the opposite side which might have been 
of the same individual, shows the same condition in a less 
marked dagree 

These are the only pathological conditions observed in any of 
the bones. 

The question that naturally occurs after the examination of 
these reinniHr Is, How did they get into the cave? The con 
ditton of ft* bones, and of the object* which were found with 
them aK point to their belonging to the native Indian inhabitants, 
and not to any of the races which have been introduced into the 
island duffng the last four hundred years A cave of such small 
dimensions,In which a man could not stand epnght could scarcely 
havebeenthe regular habitation of such a huge number of persona. 
ItSmght Have been a place of sepulture, but from it* inaccessible 
mtftloa tt seem* more likely to have been a refuge to which 
SK young, the feeble and the aged of a tnbe had fled for safety, 
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and in a vain endeavour to escape the horrible massacres by 
which we know the great hulk of the native population perished, 
had met a scarcely less miserable fate Other similar discoveries, 
which will doubtless be made m the future, may throw light 
upon this question, and lb is satisfactory to know that the audio 
nbes of the Jamaica Institute are now alive to the importance 
of carefully examining and pre se rv i ng all such evidence as may 
still remain of the ancient history of the island and its inhabi 
tants The commumcsiion wm illustrated by sketches of the 
cave made hy Mrs Frank Cundall 


FI FC TRIFICA TION AND DISELEC TRIHCA- 
TION OF AIR AND OTHER GASES 1 
< 1 'C'XPLKIMRNTS were made for the purpose of finding 
■*-' an approximation to the amount of electrification 
communicated to air by one or more electrified needle points 
The apparatus 1 nlisted of a metallic can 48 ems high and 
21 ems in diameter, supported by paraffin blocks, and connected 
to one pair of quadiants of a quadrant electrometer It hod a 
hole at the lop to admit the electrifying wire, which was $ 31 
metres long hanging vertically within a metallic guard tube 
This guard tube was always metallically connected to the other 
pair of quadrants of the electrometer and to its case, and to a 
metallic screen surrounding it This prevented any external 
influences from sensibly affecting the electrometer, such as the 
working of the electric machine which stood on a shelf j metres 
above it 

I 2 The experiment is conducted as follows —One terminal 
of an eltctm machine is connected with the guard tula, an ( the 


c rr ° nr> > 




Connsetsd with guard sense (not shown in diagram) 


other with the electrifying wue, which is let down • 

-n— — ^ centre of the can The can is It 

of the electrometer The electric 
for some minutes, so as to electrify the 
as the machine is stopped the electrify* 
a pajwr bj Lord KoMn Msgnns Mad 
* Ssctwn A of th* British Association 
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mg wire u lifted clew out of the cob The can and the 
quadrants in metallic ooanectioo with it are disconnected from 
tne case of the electrometer, and the electrified air is very 
rapidly diawn away from the can by a blowpipe bellows 
arranged to sack This releases the opposite kind of electricity 
from the inside of the can, and allows it to place itself m 
equilibrium on the outauie of the can and on the insulated 
quadrants of the electrometer m metallic connection with it 

ff 3 We tried different lengths of time of electrification and 
different numbers of needles and tinsel, but we found that one 
needle and four minutes of electrification gave nearly maximum 
effect The greatest deflection observed was 936 scale divisions 
To find, from this reading the electric density of the air in the 
can, we took a metallic disc of a cms radius, attached to a 
long varnished glass rod, and placed it at a distance of 1 45 cm 
from another and larger metallic disc Thu small air condenser 
was charged from the electno light conductor* in the laboratory 
to a difference of potential amounting to 100 volts The 
insulated disc thus charged was removed and laid upon the roof 
of the large insulated can This addition to the metal m 
connection with it does not sensibly influence its electrostatic 
capacity The deflection observed was 133 scale divisions The 
« x 3 s I 

capacity of the condenser n approximately ^ wxl ^ - x ^ 
The quantity of electricity with which it was charged was 
1 45 x 3S “ 4 35 electK >slatic unit Hence die quantity to 

give 936 scale divisions was ^5 ' ^ “ 1 7637 

The bellows was worked vigorously for two and a half 
minutes and in that time all the electrified air would be ex 
hiiMtrd The capacity of the can was 16,632 cubic centimetres, 
which gives, for the quantity of electricity per cubic centimetre, 

I s 1 06 x 10 * The electrification of the air in this 
16,63a 

case was positive it was about as great as the greatest we g it 

whether positive or negative, in common air 

when we electrified it by discharge from neadle 

points Ihu u about four times the electric 

density which we roughly estimated as about 

the greatest given to the air in the inside of a _____ 

large metal vat, electrified by a needle point I VOLT la 

mu then left to itself, and teated 1 y the poten _^foo-J. 

tial of a water dropper with its nozzle m the r KTBH 

centre of the vat, in experiments made two / 1 - 1 V 

years ago and described in a communication / 1 

II the Royal Society in May, 1894 1 V >—^ 

g 4 In subsequent experiments electrifying V j 

common air in a Urge gas holder over water (J/ voaa \7 
I y an insulated gas flame burning within it TVlHsewNC J 

with a wire in the intenor of the flame kept \ V y 

electrified by an electric machine to about _JS 

6000 volts, whether positively or negatively, 

we found as much as 1 5 x I0~* for the electric 

density of the air hlectnfying carbonic acid 

m the same gasholdei, wktlMtr festhvefy sr Megolntly, by 

needle points, we obtained an electric density of 3 3 x 10-* 

g 3 We found about the same electric density (3 a x 10—■*) of 
mgaftvt electricity m carbonic acid gas drawn from an iron 
cylinder lying horuonUUy, and allowed to pass by s U tube 
into the gas holder without bubbling through the water Ibis 
electrification waa due probably not to carbonic acid gas rushing 
through the stopcock of the cylinder, but to bubbling from the 
Ixiuidcarbonic acid in its interior or to the formation of carbonic 
add snow in the passages and its subsequent evaporation 
When carbonic acid gas was drawn slowly from the hqutd car 
borne and in the iron cylinder placed upright, and allowed to 
pass, without bubbling, through the U tube into the gas bolder 
over water, no electrification was found in the gt* unless 
electricity was communicated to it from needle points. 

g 6 The electrifications of air and carbonic acid described 
to gg 4 and 5 were tested, and their electnc densities mea 
sured by drawing by an air pump a measured quantity of the 
gas* from the gasholder through an mdm rubber tube to a 

1 On tot XlKSiftcatua of Air. by Lord Kelvin and Magnus Modjsn 

2 fh.gawh0kUrw.3e cam high snd «i can m efaonmftrocr Tto 
•tntas oraspoapniMd tbs truer mud* to » twfafct of a 1 una, vothat 

oftcut* vohuM of tbs twocyhndsn of the pump 
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receiver of known efficiency snd of known capacity in connection 
with the electrometer We have not yet measured how much 
electricity was lost in the passage through the India rabbet tube 
It was not probably nothing, and the electnc density of the gas 
before leaving the gas holder was no doubt greater, though 
perhaps not much greater, than what it had when it reached toe 
electric receiver 

I 7 The efficiency of the electnc receivers used was approxl 
mately determined by putting two of them in senes, with a 
paraffin tunnel between them and mcasunng by mean* of two 
quadrant electrometers the quantity of electricity which each took 
from a measured quantity of air drawn through them By per 
forming this experiment several times, with the order of the two 
receivers alternately reversed, we had data for calculating the 
proportion of the electricity taken by each receiver from the tor 
entering it, on the assumption that the proportion taken by each 
receiver was the same in each case Thu assumption was 
approximately justified hy the results 

g 8 Thus we found for the efficiencies of two different 
receivers respectively o 77 and o 31 with air electrified positively 
or negativity by needle points, snd o 83 and o 43 with carbonic 
acid gas electrified negatively by being diawn from an iron 
cylinder placed on its nde Each of these receivers consisted of 
block tin pipe, 4 enu long and i cm diameter, with five plugs 
of cotton wool kept in position hy six dues of fine win. gauze 
The great difference in their efficiency was no doubt due to the 
quantities of cotton wool being different, or differently compressed 
in the two 

g 9 We have commenced, and we hope to continue, an in 
vestigstion of the efficiency of electnc recovers of various kinds, 
such as block tin, brass, and platinum tubes from 3 to 4 cms 
long and from I mm to I cm internal diameter all of smooth 
bore and without any cotton wool or wire gauze filters in them , 
also s polished metal solid insulated within a paraffin tunnel 
This investigation, made with venous quantities of air drawn 
through per second, has already given us some interesting and 


surprising results which wc hope to describe after wi hove 
learned more by farther expinroentuig 

g 10 In addition to our experiments on cleetnc filters we 
have made many other experiments to find other meads for the 
dueleclnfication of sir It might be supposed that drawing air 
in bubbles through water should be very effective for this pur 
pose, but we find that thu is far from being the case We rid 
previously found that non electrified air drawn id bubbles through 
pure water becomes negatively electrified, and through salt water 
positively We now find that positively electrified air drawn 
through pure water, and negatively electrified air through salt 
water has its electrification diminished but not annulled, if the 
primitive electrification is sufficiently strong Negatively 
electrified air drawn in bubbles through pure water, and 
positively electrified air drawn through salt water has its 
electrification augmented 

g 11 To test (he effects of heat we drew air through ciu 
bustion tubes of (>ermsd glass about 180 cms. long snd 3g or ii 
cms bore, the beat being applied externally to about too cms of 
the length We found that, when the temperature was raised to 
nearly a dull red beat, air, whether positively or negatively 
electrified, lost little or nothing of its electrification hy being 
drawn through the tube When the temperature was raised to s 
dull rad heat, and to a bright red, high enough to soften the 
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glass losses up to an much a* four fifth* o* the whole electnfic* 
lion wen sometimes ofauened, but never complete diselectnfica 
lion The remit*,however, were vereirregular Non electrified 
air never became sensibly electrified by bemg drawn through the 
hot gla*> tube* in our experiment*, but it gained strong positive 
electrification when pieces of copper foil, and negative electnfi 
cation when piece* of carbon, wen placed in the tube, and when 
the temperature was sufficient to powerfully oxidise the copper 
or to bum away the charcoal 

| ta Through the kindness of Mr F Matthey, we have been 
able to experiment with a platinum tube l metre long and i 
milimetre bore It was heated either by a gaa flame or an 
electric current When the tube was cold, and non electrified 
air drawn through it, we found no signs of electrification by our 
receiver and electrometer But when the tube was made red or 
white hot, either by gas burner* applied externally or by an elec 
trie current through the metal of the tube, the previously non 
electrified air diawn through it was found to be electrified 
strongly positive To get complete command of the temperature 
we passed a measured electric current through 20 centimetre* of 
the platinum tube On increasing the current till the tube began 
to be at a scarcely usible dull red heat we found but little elec 
tnfication of the air When the tube was a little warmer, *0 as 
to be quite visibly red hot, large electrification became msrofesl 
Thus 60 strokes of the air pump gave 45 scale divisions on the 
electrometer when the tube was dull red, and 395 scale diwsioos 
(7 volts) when it was a bright red (produced by a current of 36 
amperes) With stronger current* raising the tube lo white hot 
temperature, the electrification seemed to lie considerably less 


OXFORD -There are few changes of importmee in the lists *35 Mr 0 1 ithholx and M 
of lectures issued b> the Board of Fatuity of Natural Science 

ft r Academical year R C Mail and Mr J Hr 


resignation of Mr VV hetham Candidates are to apply to Prof 
Thompson, at the Cavendish Laboratory, by November 1 The 
scholarship is worth about ,£180 a year, ana 1* tenable for three 
year* Candidate* moat be member* of the University who 
nave worked for a term or more at the Cavendish Laboratory 
Among the Fellows of Trinity College elected on October io, 
are Mr C P Sanger, bracketed second wrangler 1893, the 
lion W Russell, bracketed eighth wrangler 1893 , and Mr 
I L Tucketl, first class Farts I and II Natural Sciences 
Tripos and Coutts Trotter student hi physics and physiology 
Mr Sanger and Mr Russell were also placed in the first class 
of Part ft of the Mont Sciences Tnpoa 1894 


Prof trotch has come into permanent residence, and has 
appointed Dr Lustav Mann of Fdinliurgh University, lo be 
Demonstrator in Physiology in place of Dr Pcmbrey, who has 
been appointed Lecturer in Physiology at the Charing Cross 

"ffitr nathologma. laboratory in the Department of Regius 
Professor of Medicine is approaching completion, and Dr J 
Ritchie will give a course olnxmcucal Pathological Bacteriology 
for the Regius Professoi The present pathological laboratory 
is on a modest scale, and it is hoped thst before long the Uni 
vermty will he in a position to afford a Ixnlding and equipment 
more worthy of the growing needs of the medical school at 
Oxford 

The examination for the Burdett Coutts Scholarship is to 
Iitgin on October 21 Thin are this year two scholarships to he 
1 warded ax none was awarded last year 
Mr Frederic I ucien C olla of Tonbridge School has lieen 
elected to a Demysbip in Natural Science at Magdalen College 
Four scholarships are announced for election at Wadham 
College on December 1, 1895, in d in addition the Warden and 
Fellows have power to give exhibitions of £30 to ,£40 a year 
No papers in Natural Science will be set but In the case or one 
of the exhibitions preference will be given to any candidate who 
shall undertake to read for honour* in Natural Science, and to 
proceed to a degree in Medicine in the University of Oxford 
Cambridge —The election to the vacant professorship of 
botany will take place on Saturday, November a, at 2 30 jp m 
Candidates are to send their names and testimonadi to the vice 
Chancellor, Sidney Sussex Lodge, by October a6 The electors 
are Dr Vines, Mr Sedgwick, Dr AUbutt, Dr D Oliver, Dr 
Fhear, Mr F Darwin, Sir J D Hooker, and Prof Foster 
The election of a head of a college to be an elector to the 
Sadierian Professorship of Pure Mathematics will take place on 
Tuesday, October as, at 1 p m The vacancy 1* caused by the 
resignation of Dr Phear late Master of Emmanuel The 
electors are those persona whose name* are on the electoral roll 
of the University Dr Ferrers, of Cams, and Dr Taylor, of 
St John’*, are the present “ heads on the board of elector* to 
the professorship. 

Mr C T R Wilson, of Sidney Sussex College, has been 
Thejamk Maxwell Scholarship in Physic* 1* vacant by the 
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been published by the University Correspondence College Press 
Dk Dunn, head master of the Plymouth Technical Schools, 
has been appointed principal of the Northern Polytechnic 
Institute 1 lolloway Rood 

Ma Hvskv Lot is has been elected Professor of Mining at 
the Durham College of Science, Newcastle upon Tyne, by a 
Joint Committee nominated by the College and the Coal Trades 
Associations if Durham and Northumberland 
Thi October Aetord of Technical and Secondary Education 
contains on illustrated article on the \ orkshire College, Leeds , 
and also a comparative summary of recent progress in technical 
education in various counties Thu latter article continues and 
concludes a review of the work done by the Technical Fducabon 
Committees of the English counties commenced m the April 
number of the At ord 

Tliv entrance scholarships at the London Hospital Medical 
School have lieen awarded aa follows —Price scholarship in 
science £120 Mr H Balean Science scholarships, £60 and 
£35 Mr O 1 lehholx and Mr A B Soltau , Price acholarship 
in anatomy and physiol icy for university students, £60, Mr 
R C Wail and Mr J H Fvans 
Tliv following awards have been made at St Bartholomew v 
Hospital —Schi larxhip of £75 in biology and physiology, to 
Mr t S Myers, scholarship of £71 in chemistry and physics, to 
Mr J S V\ ilhamson scholarship of £150 in biology, chemistry, 
and physics, to Messrs R C Bowden and R H Paratnore , 
preliminary scientific exhibition of £50 in biology chemistry, 
and phy sics t > Mr t C M Bailey 


\ 1 M Mary s Hospital Medical School the 
scholarship* if the value of £52 lor each havel 
Mr K Wade and Mr C b Keeling, the first natural science 
scholarship value £105, has linen swarded to Mr W H Will 
cox, and the three value £52 tor each to Mr II Lovell-Keay- 
Mr E W H ilyowk, and Mr A F Hayden. 

A1 St tier ree x Huxpital Medical School, science entrance 
scholarships of £85 have been awarded to Mr Herbert String 
fellow I’endlebury to Mr Henry t.oodndge Delier and to Mr 
John Howell Fvans 

The following recent appointments are announced —Prof 
W A Setchell to the chair of botany in the University of Cali 
forma, Prof H Talbot to be associate professor of chemistry in 
the Massachusetts Institute of Technology, Dr O Taekel, 
Pnvat docent in geology in Berlin University, to be Extrxor 
dinary Professor, Dr T Lenard to the chaw of physio in the 
Techmsche Hochschule at Aacheen 

SCIENTIFIC SERIALS 

AmrruanJournal of MaUumalut, vol xvu No 4 (Baltimore, 
October) —On the deformatioo of thin elastic wires, by A. B 
Basset In the author's previous paper (vol xvl) on the 
deformation of thin elastic plates and shells, whilst commending 
the novelty pnw er and elegance of the goomrtncal in vestgatton* 
employed in Mr Loves treatise on elasticity, he impugned the 
treatment of the phyrual portion of the subject It is on the 
same ground of defective treatment that Mr Basset constdet* 
that a further exposition cm the theory of wires is needed, end 
this is what is furnished in the present paper A useful table of 
contents precedes the text—Investigation* in the lunar theory, 
by Prof E W Brown, is a memoir to which reference ha* 
already been made tn oor columns (No 135*, p J33) —The 
ckwag paper is by Otto Staude, “ Ueber denSum derWindung 
in den Singularen Puncten euiar Raumcum ” 


Amrruan Journal of MaHumalus, 
October) —On the cfefbnmtion of tl 
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Bulletin do JAcadtmu Rtyalt At Btlgirut, No. 6.—The con 
■AUom under which hydrogen peroxide It decomposed, by W 
Spring Thecatalyrisof hydrogen peroxide taken place without 
chemical action by contact with varioua subetance* when the 
formation of water to fcvoured Any substance which ia more 
•easily impregnated with water than with HjO, brings about the 
-decomposition of the latter A solution of H, 0 , containing 
aalta ia the atat of a decomposition whoae activity increase* with 
the temperature.—Chemical atudy of eight earth* of the Lower 
Congo, by E, Stuyvaert The analyau of earth* from Bom*, 
jtenxe, Batura-Kari, Mayombe, and Vungg-Mambe prove* that 
the soih of the Lower Congo, aandy aa Well a* cakareoua, are 
provided with reaerve* of phoophooc add and potaah which 
lnaure a high fertility It 11 certain that In the territorie* where 
the disappearance of forest* ha* not modified the rainfall, at in 
Mayombe, the cultivation of coffee, cocoa, and other economic 
plant* can be carried on for a long time without the uae of 
manure —On the critical temperature* of solution and their 
application to general analysis, by L Criamer The critical 
temperatures of solution may be uied for the identification of 
chemical bodies without the necessity of weighing them, and 
they form a valuable additional criterion for the purpoie of 
qualitative analyaia. The critical temperature of solution 11 
independent of the amount of either body present It vane* 
very much from one substance to another, but la constant for the 
asme substance for a mixture of two bodies, it ia ienubly 
equal to the anthmetical mean of thoae of the constituent* 
taken singly Just a* the surface tension of a liquid is reduced 
to zero at the critical temperature of vaporisation, so the surface 
tension of the lower liquid tends towards zero at the critical 
temperature of solution, and the meniscus separating them 
becomes a plane An optical method of determining these 
critical temperatures may lie based upon this fact. 

Wiedemann't Antwktt tier Fhytti und Ckcmte, No 9 — 
Double refraction of electromagnetic rays, by Peter Lebedew 
The author succeeded, by a modification of Hertz's apparatus, m 
dealing with wave* not more than o-6 cm long, and in demon 
atrating the phenomena of polarisation, reflection, and refraction 
with apparatus of the sue ordinarily used in optics The 
resonator uaed was a small thermo couple of iron ana “ cons tan 
tone.” An ebonite pram i 8 cro long showed refraction to 
within 3* of arc Rhombic sulphur showed measurable double 
refraction, and a “ Nleoll pram” was mfccesofully constructed 
of two sulphur prisms with a plate of ebonite in place of the 
Canada balsam —Luminescence of organic substances in the 
three states, by L Wiedemann and G C Schmidt Many 
organic vapouri show true fluorescence, and some, like naphtha 
lene, give composition spectra under the electric discharge, with 
out being dissociated. Kathode luminescence is shown by many 
organic liquids, and the colour correspond* to that of the vapour 
But the luminescence of the solid bodies often differi from that 
in the liquid state. Solid anthracene show* green, gaseous 
anthracene blue lummeacence.—A vibration galvanometer, by 
II Rubens. Thu instrument oomewhat resembles Wien’s optical 
telephone, and i» uaed for measuring the intensity of alternating 


stretched wire This executes torsional vibrations which are tuned 
lo the period of the alternating current The latter traverse* 
four electromagnets ranged round the armature, and when the 
periods are identical the armature executes strong torsional 
vibrations whose amplitude is measured liy the width of a slit as 
seen reflected in a muror attached to the wire Thu arrange 
meat is much more sensitive than the etoctrodynamometer 
Theory of the broadening of spectrum line*, by B. G all trim 
The molecular theory Is superior to those based upon Doppler’s 
principle, upon Kirehhoff’s law, or upon damping It admits 
of a development baaed upon the electromagnetic theory, that of 
molecular resonators. The broadening u a consequence of the 
forced vibration* produced by the collision of molecule*. The 
want of symmetry of the broadening, and the influence of 
temperature and pressure are immediate Consequences of the 
mol ec ula r theory as developed by the author. 

The numbers of the Journal of 
contain several article* of Interest 


Mr, E. G. Baker concludes hu revision of the African spades 
of Eritttma, and Ur A. & Rendle his description of Mr 
Scott Elliot’s tropical African orchids, including t large 
number of new species, Mr D Prajn continue* Ms account df 
the genu* Argtmone, Mr E A I*. Biller* contributes a 
list of Marine Algse new to Britain! and Mr. Arthur Bennett 
KO. I355. VOL. $ 2 ] 


some notes on British Characesr—There are biographical 
notice* of the late Profs. W. C Williamson ana C C. 
Bahingtoa, with a portrait of the latter 
Boll doth Sm Sit mol Hal, vol i, 189$. No. J.—Sosne ob¬ 
servations made on Vesuvius on June si, 1 895 , by M Baratt*. 
—Vesuvian notes (Janusry-June 1895), by G Meradli.—Hydro¬ 
thermal observations at Fiuraecaldo from January to April 1895, 
by C. Guzzanti.—Notice* of Italian earthquakes, April 189$. 
A valuable record of the observations of the first after-shocks of 
the Laibach earthquake of April 14 from a large number of 


SOCIETIES AMD ACADEMIES 
London 

Entomological Society, October a.—l’rof Raphael Mel 
dole, IKS, President, in the chair —Mr McLachlan 
exhibited, on behalf of Mr Bradley, of Birmingham, the 
specimens of Diptera attacked by a fungus of the genus 
Empttsa, of which on account hod recently appeared in the 
Entomologuf t Monthly Magtame —Mr H Tuiioley exhibited 
specimens of Lobopkora vmtata from the neighbourhood of 
Birmingham Specimens of the green dork form were shown 
m their natural positions on the bark, and specimen! of the 

r low form were shown on leaves on which they rested —Mr 
W Tutt exhibited coses formed by a lepidopterous insect re¬ 
ceived from the Argentine Republic, which he laid he recognised 
os being either Identical with, or closely silled to, Tkyridopieryx 
epketneruformit, which did great damage to many orchard and 
forest trees in North America. Mr Tuu also exhibited a series 
of Lyceena etgm captured by Mr Massey. of Didsbuiy, on the 
mosses in Westmoreland. The males were remarkable in bear 
ing two very distinct shades of colour The females also differed 
considerably from the form occurring in the South of England 
He also exhibited a long senes of Hydrexia lucent, captured in 
the mooses near Wamngton, and for comparison a senes of 
Hydnrcta paludis, and he read notes on the various specimens 
exhibited. -Dr Intz Midler communicated a paper entitled 
“ Contnbution* towards the history of a new form of larv* of 
Psychodkke (Diptera),from Brazil ’ —Baron Ooten-Sackencom 
munieated a paper, supplemental to the preceding one, entitled 
“ Remarks on the hor '— - J J *"- - - 


and differences between the first 


stages of Pericom* and t^ooc of the new Brazilian species.”— 
The Rev A F Eaton also contnbuted some supplementary 
notes to Dr I-ntz Midler's paper — Lord Walslngham, F R.b , 
read a paper entitled “ New Species of North \merican Tortri 
cidte.” In this paper twenty nine specie* were dealt with, of 
which twenty six were descriW as new, from Florida, Cab 
forma, N Carolina, Arizona, and Colorado The paper also 
included certain corrections made liy the author in the nomen¬ 
clature of genera ^ 

Academy of Sciences, October 7 —M Jansaen in the 
chair - On an ascension to the summit of Mont Blanc, and on 
the work earned out dunng the summer of 1895 on the “massif” 
of this mountain, by M J Janssen The ascent is described, 
together with an account of the cloud phenomena observed 
during a day in the higher region*. Pasting on to describe the 
o 33 m telescope about lo be erected at the observatory, it to re¬ 
marked that the parts, now all assembled at the summit, mil be 
mounted as a polar siderostaL Ao-6m mirror to to be mounted 
with the telescope. The observer will control all movements 
from a chamber of observation, which will be heated a* 
may be required. 4 s the ir®ratnent could not' be taken 
down and remounted, it was bodily moved on to a new base 
formed of strong plates frozen on to the Ice, and it* pendulum 
then beat as regularly as at Paris. Observation* with s Duboacq 
two-pram spectroscope in this very dry atmosphere uuled to 
show any rays of aqueous origin in the solar UghL The obser 
vatory has raftered a slight downward settling towards Cha 
mounix i this took Mace in 1893 and 1894, and the move 
nest to now insignificant. (See Our Astronomical Column ) 
—Sturfy of some meteorites, by M. Henri Motossn, Iron from 
Kendal county m Texas contained amorphous carbon,but neither 
graphite nor diamond. Iron from Nmntead (Roxburghshire) 
yielded amorphous czjbon and graphite, but not diamond. 
Dderite, found in 1866 in (he Sierra D6e*a in Chill, contained a 
form of graphite only CaUHte, Iron from Tohico-Xiquipitoo, 
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meteoric iron from Cation Dialdo gave transparent__ 

three vanetlei of carton have been found in this meteorite —On 
hyperglycaimia and glycosuria following ablation of the pancreas, 
by M R Ldptne. —On the integration of Hatmlton's differential 
equation, by M Paul Staeckel Concerning the results shown 

“ -«, the author remarks •• There to the true general 

Uomille’s theorem, which allow s the utilisation of 


S&93 


attains_ 

the elongation befoti' "rupture also increases with" 

*mc, passes through a maximum at 30 per cent , and then 
rapidly diminishes.—On a carbide of gludnum, bv M 
P Lebeau. Pure crystallised glucinum carbide has been 
prepared at the high temperature of the electric furnace. 
The properties of this carbide more particularly its reaction 
with water resulting in Us decomposition in the cold with the 
!, resemble those of aluminium carbide 


with iodides, by M Raoul Varet. A thermochemical paper deal 
ing with todocyanides. Iodocyanidcs in solution yield the isopur 
purate reaction on addition of potassium pferale at 30* C. and turn 
red litmus paper blue. These Hits must then be of the type HgCy r 
MCy, Hglj, and not like the chtorocyamdes MCI,.aHgCy r The 
transformation of the system aHgCy, + MI, -into HgCy, + 
MCy, + Hgl, absorbs on the average - 9 3 Cal in solution, a 
quantity surpassed by the heat of formation of UgCy P MCy^ + 
ia 4 Cal .with that of it* union with yellow Hgl, giving +■ 3 3 Cal 
—On the doulde decompositions of mercury cyanide and salu of 
alkaline and alkaline earthy metals,by M Raoul Varet—Action 
of air on grape mutt and on wine, by M \ Maxtinand - Deep 
dredgings made on the Caudan coast In the Gulf of (rascony 
during August 1893, by M K Krehler Much material, which 
has not yet been thoroughly examined, was obtained from (a) 
depths of 300 to 600 metres, illustrating the change from littoral 
to profound faunas 1 (&) corallwenous depths on the abrupt cliff 
running parallel to the French coast, (r) the bottom of the 
deeper part of the Bay of taw-ay —On the effects of the winter 
of 1894-3 on the fauna of the coast, bj M Jourdain —M Resel 
communicated an extract from a memoir to the Minister of War 
on the storm at Kesanfon on July 1 

Nk\\ South Wants 

Unneap Society, August a8 — Mr Cecil W' Darley in the 
chair —On the homology of the palatine process of the mam 
raalian premaxillary, by R Broom —Botanical notea from the 
Technological Museum, Sydney No Iv , by J II Maiden and 
R T Baker —The Silurian Tnlobites of New South Wales, with 
reference to those of other parts of Australia Part in Pkait- 
ptd*, by R Hhcridge and John Mitchell This important 
family is represented in the Silurian rocks of Australia by five 
species of Pharops, and one of Hauunantua , of these four are 
described as new The Tasmanian forms are at present un 
described 
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THE METALLURGY OF IRON 
The Metallurgy of Iron and Steel By Thomas Turner, 
Associate of the Royal bchool of Mine*. VoL 1 "The 
Metallurgy of Iron.” (London Charles Griffin and 
Co, Limited, 189$ ) 

HIS is the third volume of a valuable senes of 
treatises on metallurgy, wntten by Associates of the 
Royal School of Mines, under the able editorship of 
Prof Roberts-Austen It occupies an intermediate position 
between a text book and an exhaustive treatise, and is 
intended not only for the use of the student, but also of 
persons who are connected with the manufacture of iron 
and steel, and who, therefore, may be assumed to have 
already some knowledge of the subjects discussed 

The attempt made by the author to compress within 
the space of 367 pages a useful account of this vast 
subject—the metallurgy of iron has been satisfactorily 
accomplished , and although in some of the chapters the 
condensation is perhaps unduly great, yet this fault is 
minimised by the numerous references, which abound in 
the text, to original papers where foil details may be found 
In preparing these references, the author appears to have 
made a painstaking research into the literature of the 
entire subject, and this, together with his practical 
knowledge of its chief branches, has resulted in the pro¬ 
duction of a valuable treatise, which covers the whole field 
of the metallurgy of iron more completely than any other 
book in our language. As a standard of reference for 
detailed information, the Journal of the Iron and Steel 
Institute has been wisely chosen, as In it all advances in 
the metallurgy of the metal are recorded, had the more 
important are dealt with by specialists of note , it is, 
besides, easily accessible 

The volume begins with a patiently compiled summary 
of the history of iron, in which the origin and develop¬ 
ment of the metallurgical processes for the production 
and purification of the metal, and of the furnaces and 
appliances used, are clearly traced from the earliest times 
up to the present day 

A condensed rlsumi of the nature, composition and 
characteristics of the chief iron ores, and of the modes 
•of preparing them for smelting, follows in chapters iv 
and v In a future edition the latter chapter might be 
extended with advantage, for, although no important 
methods are omitted, the descriptions of some are very 
brief 

The next five chapters (vf, vu, viii, ix. and if.) deal 
respectively with the blast furnace, the blast, the re 
actions which occur in smelting,’ the fuels used, and 
slags and fluxes. The general arrangement of a blast 
furnace plant is illustrated by sketch plans of a modern 
Cleveland and American (Edgar Thomson) works, and j 
under “ Construction of the Blast Furnace" a typical 
furnace of each of these works is selected for detailed 
description. The marked differences which are found in 
the internal lines and dimensions of the furnaces of the 
two countries, and in their practical working, are com¬ 
pared, and the reasons which have' been advanced in 
favour of each are clearly stated and discussed, all of 
NO 1356, VOL. 52] 


which tend to demonstrate that there can bo no universal 
standard form, site, or method of working for a blast 
furnace There are, however, undoubtedly some points 
m American practice which might be adopted with 
advantage in this country 

The diagram given on p. 127, illustrating the applica¬ 
tion of the recording pyrometer, as devised by Prof 
Roberts-Austen, for the measurement of the temperature 
of the hot blast, is instructive, and shows conclusively 
the value of this instrument to the blast fomace manager 

The reactions which take place in the blast furnace, 
and the conditions which regulate the consumption of 
foel, are very folly considered Here the editor has 
allowed the author to state his own View of the theory 
of reduction, probably because it is evidently a “ theory ” 
It differs from that which Prof Roberts-Austen is known 
to teach in his lectures at the Royal School of Mines. 
In chapters xi and xn the “Properties of Cast Iron’ 
and “ f oundry Practice ” are discussed with a thorough 
knowledge of the subjects, both chapters being foil of 
important matter The effects of the presence of other 
elements, especially of silicon, on the physical characters 
of cast iron, are ably and comprehensively set forth, and 
experimental data of much value to the practical founder 
arc given in demonstration of the relations which exist 
between the chemical composition of the metal and its 
fitness for spec lal purposes. The necessity for a know¬ 
ledge also of the relations between its hardness and 
strength is wisely insisted on, as, when these arc fully 
grasped, the iron founder requires only the information 
how to harden or soften his metal at will by the use of 
silicon or other agents, to produce castings in which 
the crushing, transverse and tensile strength, or othe 
characters, shall predominate as desired These chapters 
deserve the carefol study not only of the student, but 
also of the practical man, if he wishes to work intelli¬ 
gently, and so avoid the uncertain results which follow 
the “ rule-of thumb ” methods still too often practised 
in our foundries. In no other text-book are the subjects 
of these chapters so lucidly and completely treated. 

A description of the methods for the “ Direct Produc¬ 
tion " of wrought Iron—the subject of numerous modern 
patents, and of probably more failures—follows , and the 
three next chapters (xn , xv and xvi) deal with the 
“Indirect Production” of the metal. Of these, the 
chapter devoted to “Puddling" is one of the best in 
the book The account of the process and its various 
modifications it contains is worthy of high commenda¬ 
tion The concise descriptions and explanations which 
are given, many of which are based on the author’s . 
personal experience and investigations, and the useful 
practicafsuggestions which abound regarding the rela 
tive economy and extent of purification resulting from 
modifications in the method of conducting the process, 
cannot fail to be of great value to all iron-workers 

The corrosion of iron, a subject of not a little im¬ 
portance' when we consider the disastrous results which 
may arise from the oxidation of a boiler-plate, a girder, 
a rivet, or a wire rope, is reserved for the last chapter 
of the book. The conditions under which this change 
occurs, the methods which are adopted for preventing 
or retarding it, and the experimental data n which these 
«re founded, are carefully summarised here. ‘ 
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The book, however, is too good to be dismissed with 
commendation alone, and it would be unfair to its author 
and readers if we omitted to indicate one or two points in 
which its value may be increased in a future edition, 
which will doubtless be soon required 1 he illustrations 
are a weak feature of the book several are unsatis¬ 
factory, being either rough in execution naming in detail, 
or too small in sue and a few can serve no useful pur 
pose We are sure the student would be grateful for the 
improvement of some the omission of others, and the 
substitution for them of uorfang drawings, not diagrams 
We trust the author will bear this m mind in the prepara 
lion of his companion \ olume on steel 

the other faults aie feu and'of a minor character 
They are chief!) those of excessive condensation in the 
sections dealing with the blast furnace rhese sections 
might be usefully expanded by the insertion of additional 
details respecting the actual erection of a furnace , also 
of an example of actual working similar to the excellent 
rtsnml given of th< process of puddling 
The book, howevei is on excellent one, thoroughly up 
to date, and a welcome addition to modem metallurgical 
literature We can confidently recommend it to metal 
ltirgical students and all concerned with the manufacture 
and use of iron W Gowi AND 

rHF I IF t 01 RENNELL 
Mijor James Rennell ami Ike Rise of Modem English 
Geography By Clements R Markham, C B, * R S 
(The Century Science Senes ) (London Cassell and 
Co, 1895 ) 

AMES Rb NNEI I u is the greatest geographer that 
Great Britun his yet produced This, the first 
sentence of the prefice, is the text of the biography 
The authority of the President of the Royal Geographi 
cal Society, himself the le idmg geographer of the day in 
this country, may be accepted as sufficient evidence of 
Rennells preeminence 1 he name*would perhaps not 
suggest itself to one who had a less thorough know 
ledge of the nse of modem English geography for until 
the publication of this little volume, Rennell was with 
out any more pretentious memorial than an obituary 
notice or a paragraph in a biographical dictionary Mr 
Markham writes with an enthusiastic singleness of aim , 
intent on illustrating his theme, he has perhaps on one or 
two occasions failed to criticise his own conclusions very 
severely before accepting them Possibly he may 
unconsciously have applied the method post hoe ergo 
propter hoc in connecting all British progress in geography 
during the lost fifty years with a name which cannot be 
said to be familiar even amongst professed geographers 
Indeed we bebeve that this happily timed biography will 
make Rennell s example more fruitful in results m the next 
few yean than it has been during the sixty five which 
have elapsed since the death ot the great geographer 
rhe time is appropriate for the recent meeting of the 
International Geographical Congress in London has 
brought into public notice the superiority of other nations 
in the organised study of geography as a branch of 
science definite and distinct from others, capable of 
being cultivated by research and of being applied to 
numberless practical purposes 
NO 1356, VOL. 53] 


Mr Markham repudiates the suggestion that Major 
Rennell was an “arm chair geographer” , but we are not 
sure that this somewhat hackneyed term is necessarily 
one of reproach Rennell was greatest as a student and 
a critic, and by the practical experience of hit earlier life 
he fitted himself to speak ex calhedrd on questions, where 
insight and judgment were required to interpret, even to 
the travellers themselves, the full meaning and importance 
of their journeys A professor's chair would have been 
his true place 

The greatness of Major Rennell may best be under 
stood by a glance at the mileposts of his life He was 
born in 1742, at Chudleigh, in Devon, and at the age of 
fourteen he joined the Navy, where he saw some service 
and learned to survey In 1760 he went out to India as a 
midshipman , but after three years'hard work, largely oc 
cupied m surveying in the Indian Ocean, he left the Navy, 
joined the East India Company's service, and received 
♦he command of a ship As if by a stroke of magic be 
was nominated Surveyor General of Bengal and gazetted 
an ensign in the Bengal Engineers in 1764, when only 
twenty one years of age In this new and congenial 
sphere he worked devotedly for thirteen years, personally 
surveying the most unhealthy port of India with such 
success that in 1779 be published the "Bengal Atlas 
1 ontaimng the first authentic maps of the province He 
left India in 1777, and, settling in London devoted 
himself to critical geographical studies His firs, purely 
geographical work was a “Memoir to the Map of Hin 
dostan and the map itself In 1781 he became a fellow 
of the Rojal Society, and subsequently he communicated 
two papcis to the Phtlosophxcal Fnuuaitions Although 
ignorant of the classical languages he studied the works 
of the Greek geographers in translations ind so produced 
his famous Geography of Herodotus and “Com 
parative Geography of Western Asia Then turning to 
the burning question of his time in geography, the 
penetration of Africa, he pieced together the information 
brought home by Led yard, Homemann, Mungo Park, 
and other exploreis sent out by the African Association 
Here the result* of subsequent discovery did not always 
confirm the provisional conclusion* he arrived at from a 
critical study of the data at his disposal, but his con 
troversies is to the course of the Niger interest the 
world no raoie 

Mr Markham considers that Rennell was ‘ the founder 
of another branch of the science of geography, which 
has since been called oceanography yet we find in Dr 
Murray's compendious history of oceanography in the 
summary of the scientific results of the Challenger 
Expedition, a much more ancient lineage for that branch 
of science, and in the record of its development Rennell s 
name is not even mentioned He certainly succeeded in 
calling attention to the importance of ocean currents, and 
made many shrewd observations as to their origin, pre 
paring the way for the wider generalisations of Maury 
He strongly held the theory that ocean currents are 
primarily due to the prevailing winds, and it is interest 
mg to notice that the particular current issuing from the 
Bay of Biscay, to which his own name is attached, should 
only last year have been shown by Hautreux to have no 
permanent place, but to vary in force and direction with 
the changes of the wind. 
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It would be impossible to notice the numerous memoir* 
by which Msyor Rennell impreued the learned world of 


his tune. With Sir Joseph Banks and other friends, he 
formed a sort of social aide for traveller!, and scientific 
men, which led to the formation of the Raleigh Club in 
1827, and may be said to have formed the nucleus of 
the Royal Geographical Society established three years 
later 

Rennell’s training was purely a practical one in the 
hard work which gave him a mastery of the techni 
calities of surveying and map construction Knowing 
the actual forms of sea and land at first hand, able him 
self to delineate them with exceptional skill, he could 
not make the mistakes which beset the merely theoretical 
student Thu is still the one way to become a practical 
geographer, only in the present day a working knowledge 
of geology must be added to proficiency in the arts of 
observation and measurement On such a foundation, so 
gamed, theoretical instruction may profitably be super 
imposed Mere lectures on theoretical geography, iso 
lated lessons in the use of instruments, do not suffice to 
make a man a geographer, any more than lectures on 
theoretical chemistry and a few repetitions of the routine 
of simple analysis will make a man a chemist If British 
geographers are to catch up and keep pace with those of 
the continent, they must receive systematic training m 
their student days, and take up geography as a serious 
study, as one takes up any other science For, alas, the 
good old days are gone, and there is no Warren Hastings 
on the threshold of the twentieth century to confer 
.pensions of £600 at the age of thirty five on the would 
be Kennells of to day I As geological students have 
to follow other methods than those of Murchison, so 
present day geographers cannot take Rennell too literally 
as their model, and Mr Markham plainly states that he 
looks to the labours of the University lecturers in geo 
graphy to maintain the succession of British geographers 
If tins is to take place, theie must be fresh organisation 
and encouragement of pure geographical research on the 
part of the Universities Much progress is improbable 
as long as the antithesis between “geography ’ ind 
“ science ” is a possible figure of speech It is not so in 
Germany Hut.H Robert Mili 

COUNTER IRRITA TION 
The Theory and Practice of Counter Irritation By H 

Cameron Gillies, M D (London Macmillan and 

Co, 1895) 

R GILLIES has selected a subject nch in literature 
but poor in experiment, and has treated it entirely 
from the literary as opposed to the experimental side 
The first part of the book is devoted to a rituml of the 
literature of counter irritation, and i nfl a mm ation, which 
Dr Gillies rightly considers he must not only quote, but 
criticise Some of his criticisms we do not understand, 
some are entirely superfluous, Dr Gilhes taking up much 
space in demolishing theories which m the present day 
nobody could possibly believe in, some—and two of 
these we shall consider—show a want of scientific under¬ 
standing 

On page 73» our attention is drawn (0 a paper by Dr 
Holbs, published in the St Bartholomew's Hospital 
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Reports for 1874 Dr Hollis showed that vesication could 
be produced in the Actiniae by the local application of 
liquor ammonias The importance of these researches 
consisted m the fact that they demonstrated that the 
living cell itself using this term in its general sense, was 
capable of reacting to an irritant It is to work done 
exactly on these lines by Mctschmkoff 1 that we owe the 
modern theory of Phagocytosis. The physiology, the 
pharmacology, and the chemistry of the cell are presum¬ 
ably to Dr Gillies, as “ provoking ’ as he admits Dr Hollis’ 
monograph to be The second daw. of experiments per 
formed by Dr Hollis demonstrated that looil reaction to 
irritants took place in the excised tail of a newt, thus 
showing that this local reaction was independent of the 
general circulation Dr Gillies objects to “all such ex¬ 
periments, not only upon moral and humane grounds, but 
on the ground also that we have not been able to make 
sure that any good has come by them " “ The tail is 
either dead or living, if living the result only shows that it 
is a living result, if dead we arc not as physicians con¬ 
cerned with the chemistry of the action ” 

On page 78, our author considers an article by Dr, 
Lauder Brunton in the St Bartholomew’s (not the St. 
George s) Hospital Repoits for 1875 Dr Gillies differs 
from the author upon two points h irst, he (Dr Gillies) 
denies that inflammation can occur independently of 
congestion One would have thought that this had been 
settled by Hollis The discrepancy is explained when 
one finds, after a page’s reiding, what Dr Gillies means 
by congestion—“an acceleration of the processes of 
nutrition ’ When arguing with a physiologist it is as 
well to adopt the usual physiological terminology The 
second point of difference is Brunton’s dictum that 
“ pain in an infl uned part is probably due to distension 
of the vessels and pressure on the nerves ’ ‘ The cha¬ 
racteristic pains of neuralgia so called,” says Dr Gillies 
“ are not easily if at all referable to the pressure from 
active congestion ’ Is a nerve which is the seat of 
neuralgia an inflamed part* 

Dr Gillies evidently believes that “ he alone destroys 
who rebuilds,” so we are not left merely amongst ths 
rums of other theories, but are provided with a “ new * 
one “Whatever good comes by the use of counter- 
irritants is because, by their irritant effects, they stimu¬ 
late the activity of the tissues of the part to which they 
are applied and accelerate the blood supply thereto, so 
increasing nutntion or repair, as the need may be” 
This is the only new theory which we have been able 
to extract from chapter vu What about the remote 
effects of counter irritants ? If Dr Gillies is convinced 
that whether directly or remotely counter irritants act 
beneficially only when they directly, or reflexly, increase 
the blood supply, that is at least a coherent theory, 
we think it quite probable that irritation of a given skin 
area by a blister or otherwise can give rise to reflex dila¬ 
tation of the corresponding vascular area Bradford 1 
actually observed dilatation of the vessels of the kidney 
upon stimulating the central ends of the posterior roots 
of the so-called renal area, whereas stimulation of the 
central end of an intercostal nerve always caused con¬ 
traction Dilatation of the vessels of the splanchnic 
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ttn has been observed upon stimulation of the central 
end of the sciatic nerve during chloral 1 and pyndin * 
poisoning, showing the influence exerted by the condition 
of the centre at the tune of peripheral stimulation 
Of the second, the so called “ practical" part of the 
book, we have little to say t rom what we have read, 
we regard Dr Gillies practice as no sounder than his 
theories The reprint with which he provides us of 
Dr Davies’ original communication on blistering in acute 
rheumatism, and the controversy thereon, is the most 
interesting part of the book We should like to know 
who it is who believes that the “ serum ” is “ abundantly 
charged with lactic acid ’ in acute rheumatism , and, 
supposing it was, how much one is likely to get from 
the serum, say, of half a dozen blisters * (p 88 ) To 
sum up our remarks, we do not consider the book of 
value either to physicians or physiologists The ficts 
it contains are not new, and the theories do not justify 
their existence, since they fail to fulfil the conditions 
which should be demanded of all hypotheses, viz to 
indicate lines of research which shall offer a reasonable 
hope of increasing our knowledge One merit which it 
possesses, is that it may draw attention to some valuable 
pieces of work which might perhaps otherwise have been 
disregarded F W T 


A NEW DEPARTURE IN GEOMETRY 


The Grand ft hide der ebenen Geometric By Dr V 
Eberhird, Professor at the University of KOnigsberg 1 P 
Bd 1 8vo xlvm +303 pp Five plates (Leipzig 
Teubner, 1895 ) 


T HE history of Analytical Geometry affords a curious 
subject of study to the thoughtful mathematician 
It would seem that equations between coordinates were 
first used to express spatial relations discovered by 
intuitional processes, and the equations were combined 
algebraically to discover other implied spatial relations 
bor this purpose it was necessary to interpret in 
geometrical terms equations arrived at by algebraic 
processes from geometrical data, and the facility thus 
acquired led men to seek for similar interpretations of 
equations set down without reference to geometrical 
conditions Hence it happens that modern developments 
of Analytical Geometry appear rather to present 
algebraic facts m geometrical language than to deduce 
results that can be apprehended by intuition from data 
of intuition Such a notion as that of a cubic surface, 
for instance, would seem to be essentially analytical, and 
although it has been proved possible to arrange a 
geometrical construction for an algebraic curve whose 
equation is given, yet the construction arrived at is so 
artificial that intuition fails to grasp by its aid the 
necessary form of the curve Looking at the subject in 
this way, it seems hardly too much to say that the algebra 
which was designed to be the servant of the geometer 
has become his master 

Some soch reflections as these form the starting point 
of Dr Eberhard s work The volume under notice is to 
be the first of a senes, and in his long preface' he sets 




forth his aim and method Here, after tracing the origin 
in experience of simple geometneal notions such as those 
of the straight line and the plane, he divides curves and 
surfaces into two classes, the regular (gesetzmdssig) and 
the fortuitous (zufallig), and proceeds to inquire after 
intuitional ertterta available for distinguishing between 
them He defines a regular locus as one in which a 
relation that con be apprehended by intuition connects 
a variable point of the locus with a finite number of 
points fixed in it The kind of relation which he admits 
is capable of being apprehended by intuition is 
essentially topographical This will be elucidated by 
considering the example he gives Let a system of 
points be taken, and let planes be drawn through them 
three by three These planes will in general intersect m 
other points besides those of the original system Let 
planes be now drawn through the points of the extended 
system three by three These planes will again intersect in 
some new points and the process can be continued Let 
the process be arrested at any stage, and suppose a set 
of four points of the extended system lie in one plane If 
one of the points of the original system were slightly dis 
placed these four points would generally cease to lie 
in one plane, but if the particular point of the original 
system were displaced on a certain surface the four points 
would remain m a plane This property constitutes a 
definition of the surface available for intuitional geometry 
It will be seen from the example that the method rests 
upon the topographical relations of systems of points 
1 he description of these relations for a given system 
can be earned out systematically, and the process coh» 
sists m the use of two related notions The first is the 
notion of “ charactenstics,’ and the second is the notion 
of the “ index of a point m a plane system If three 
points out of four are taken in a definite order, the triangle 
formed by them is described in the positive or negative 
sense by in observer on the same side of their plane as 
the fourth point The sense of description of the triangle 
formed by three points in a definite order for an observer 
on a definite side of their plane is the characteristic of 
the three The index of a point in a plane system is the 
order in which a line turning about that point meets the 
other points of the system. A statement of the indices, 
simplifies the problem of stating the charactenstics 
The bulk of the present volume is taken up with 
theorems concerning the charactenstics and index- 
systems of groups of points m a plane, and they are folly 
exemplified in the cases of groups of four, five, and six 
points In an investigation of so novel a character we 
find, as we might expect, ongmal methods of working 
and difficult arguments The want of figures m illustra 
tion of the earlier chapters, and some of the notations 
employed, combine with the nature of the subject to 
render the book difficult to read 
The endeavour to make the geometry of curves and 
surfaces of high degrees more mtnitive is laudable, a new 
classification of loci founded on geometric rather than 
algebraic principles is also a worthy object of research, 
and the idea of grounding such a classification m tope 
graphical circumstances is ingenious, but a final judgment 
as to Dr Eberbard’s success in these directions can only 
be pronounced after his complete work has been given to 
the world A. E H ft. 
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OUR BOOK SHELF 

Handbook of Grasses, treating of tketr Structure, 
Classification, Geographical Distribution , and Uses, 
also describing the British Species and their Habitats 
By William Hutchinson 8vo Pp 92, 40 woodcuts 
(London Swan Sonnensrhein ana Co New York 
Macmillan and Co, 1895) 

This is a cheap popular work, adapted for the um of 
elementary students There is nothing that covers the 
same field in existence already, and it fulfils its purpose 
excellently well It would have been better to nave 
called it “An Introduction to the Study of the British 
{trasses,” as it only deals in detail with the British species, 
which are not more than one thirtieth of the total number 
of grasses that are known in the whole world The 
short introduction explains how easily a collection of 
dried grasses can be made The first chapter, called 
“Structure,’ gives all the different organs in detail, 
showing what is the general plan on which grasses are 
organised, and explaining the general and special terms 
which are used in describing the genera and species In 
the sectpid chapter, which is the longest in the book, 
the hundred and odd British speues are classified 
according to their localities and desc nbed in detail, most 
of the common kinds being illustrated by Bmall woodcuts, 
with dissections The third chapter is devoted to 
classification, in which Bentham and Hooker s ‘ Genera 
Plantarum is followed The Bntish genera art 
described m detail, and the characters of the thirteen 
tribes there adopted, scveiol of which are not represented 
m Britain, are given The rest of the book is occupied 
by a readable account of the geographical distribution of 
the grasses, especially of the ceieals, and an account of 
their various uses for food, and in other ways Gramm ie 
is one of the most universally distributed of all the 
natural oiders of plants, and, in point of the number of 
species, is only exceeded by five other natural orders 
Lomposttce, Le^umtnosce, Orchidea , Melastomacea, and 
Rubmcece Between three and four thousand species of 
grasses are known and they are classified under three 
hundred genen Hit little book is well written and 
trustworthy, and no doubt will secure a good circulation 

Rural Witer Supply By Allan Greenwell, AMICE 
and W T Curry, AMICE Pp 210 (I ondon 
Crosby Lockwood and Son, 1895 ) 

In this volume we have an elementary work on water 
engineering, containing a sufficient account of the 
pi maples and construction of waterworks to be of real 
use to engineers, and forming at the same time a good 
introduction to more elaborate treatises The volume is 
based upon a senes of articles which appeared in the 
Builder last year, and it contains valuable information 
upon all matters connected with water supply It is, 
indeed, what its secondary title represents it to be, 
namely, “a practical handbook on the supply of water 
and construction of waterworks for small country 
districts " The book is full of details on points which 
are continually before waterworks engineers , and though 
these details are mostly rules and formula, which have to 
be accepted without being understood, they will be of 
great assistance in planning schemes of water supply 
and in carrying out the works 

Climbing in the Bnttsh Isles II Walts and Ireland 
Wales By W P Haskett Smith Ireland By 
H C Hart Pp 197 (London Longmans, Green, 
and Co, 189s) 

Cumbers will find this little pocket book an invaluable 
guide to instructive scrambles m Wales and Ireland, 
but die huge number of fatal accidents recorded in its* 
pages is hardly calculated to gi^t other readers the 
mountaineering fever On the first two pages of the j 
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book, three fatal foils and one severe accident are noted, 
and the tale of deaths is sustained throughout the book 
To those who are filled with the desire to dunb, this 
spice of danger only gives xest to the recreation, and 
the fact that several lives have been lost in attempts to 
scale a certain rock, is a sufficient reason for many 
Englishmen to tackle that rock and endeavour to scale 
it In the book under notice, all the essential informa¬ 
tion about climbs in Wales and Ireland is given, with 
thirty one illustrations (by Mr Ellis Carr) and pine plans 
By means of it, the would be climber will be able to 
select his hills and peaks without difficulty, and with its 
assistance he may do in these islands hill climbing which 
will form no mean Dart of a real mountaineering educa 
tion The book is primarily intended for those who 
climb for climbing s sake, hence little attention is paid 
to the geological interest of the rocks and hills described 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions ex 
pressed by his correspondentt Meither can he undertahe 

to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any ether part ef NaTUXK 
No notice is taken ef anonymous communications ] 

The Feeding around of the Herring 
In his presidential address to Section D of the Bntish Associ 
alion at Ipswich, 1 rof Herdman says — 

i robably no group of animals in the sea is of so much 1m 
pittance from the point of view of food as the Copepoda They 
form a great part of the food of whales, and of hemngs and many 
other useful fish both in the adult and in the larval state, as 
well as of innumerable other animals, large and small Con 
sequently I have inquired somewhat carefully into their dis 
tnbution in the sea with the assistance of Prof Brady, Mr 
Scott and Mr Thompson These experienced collectors all 
agree that Copepoda art most almndant, both as to species and 
individuals close round the shore, amongst seaweeds, or in 
shsllow water in the 1 aminanan rone over a weedy bottom 
Individuals art ernietimcs extremely abundant on the surface 
of the sea amongst the plankton, or in shore pools near high 
water where amongst Futeremorpha, the Harpacticidce swarm 
in immense profusion , but ftr a gathering rich m individuals, 
species and genera the experienced collector goes to the shallow 
waters of the Laminanan rone In order to come to as 

correct a conclusion as possible on the matter, I have consulted 
several other naturalists 111 regard to the smaller groups of 
more ir less free swimming Crustacea, such as Copepoda and 
Ostracoda which I thought might possibly be in considerable 
numbers over the mud I have asked three well known 
specialists on such Crustaceans—vu , Prof G S Brady, IKS, 
Mr Thomas Scott, FIS and Mr I C Thompson, F L S 
—and they all agree in stating that, although interesting and 
peculiar the Copepoda and Ostracoda from the deep mud are 
not abundant either in speeies or in individuals In answer to 
the questior which of the three regions, (1) the littoral tone, 
(2) from low water to 30 fathoms, and (3) from 30 fathoms 
onwards, is richest in small free swimming, but bottom haunt, 
mg, Crustacea, they all replied the middle region from o to 30 
fathoms, which is the Laminanan tone and the upper edge at 
the Coralline [Mr T Scott] tells me that as the result of 
bis experience in Loch byne, where a great part of the loch is 
deep, the richest fauna is always where banks occur, coming up 
to shout so fathoms, and having the bottom formed of sand, 
gravel, and shells. The fauna on and over such banks, which 
are m the Coralline zone,is much richer than on the deeper mud 
around them On an ordinary shelving shore on the west coast 
of Scotland, Mr Scott, who has had great experience in collect 
mj^consrders that the richest fauna is usually at about 30 

It seems to me that these three specialists, or experienced 
collectors, have not given Prof Herdman any information as to 
whether free swimming Crustacea, such as Copepoda, aw found 
u considerable numbers over the mud or not, as maintained by 
Ik Murray m his concluding remarks in the Summary volumes 
of the Challenger Report, and I propose to answer the 
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dredging ( ___ _ „ - 

u captain of Or Murray’* yacht Medina, and my experience 
<loea not coincide with that of Mcam Brady, Scott, Thom peon, 
and Herd man For instance, m Lodi 1 yne I hare always been 

able at any time of the year to collect m half an hour enormous 
numbers of Eueha/a, Calamis, and Nythphants over the mod 
in depths of about 70 fathom* or greater Any person can see 
at the Millport Biological Station huge bottles filled with these 
Crustaceans taken in a single haul ITie stomachs of the herrings 
ate frequently crammed with these Crustaceans, and the herrings 
certainly never got this fond about the Lamtnaran rone, as 
suggested in Prof Hcrdtnan’s address 
Dr David Robertson who is one of the best known collectors 
in the country, pointed out years ago that the Loch Fyne 
herrings got their food m the deep water, and attributed their 
fine quality to this fact Dr Robertson authorises me to say 
that, though there may l>t more species of Cope pods in the 
Laminaruui rone than in the deep water, still the number of 
individuals is very much greater in the deep water over the mud, 
as is conclusnely proved ny the Mduia s work 
Propel methods must, of course be used for 1 know of at 
leaat one instance in which a gentleman of considerable 
scientific, repute was piepaied to lay that the free swimming 
Crustaceans oscr the mud had completely left I och Fyne , he 
communicated his opinion to Dr Murray, with the lesult that 
the Medusa wnsordered to I och Fyne to investigate the matter 
As was expected, the result was that these Crustaceans were 
found in as great profusion as on any previous occasion 
The result of ray cxpuienct in I och Fyne is that the nearer 
’ ’ ‘0 the mud in the deep water the 

" “ and 

single haul lasting from twenty minutes to hal/ an hour, more 
Copepods than can bt collected in the I ammanan rone in eight 
or ten days I hare also captured herrings by means of drift 
nets sunk to the bottom in depths of 70 and 80 fathoms, and 
their stomachs were filled with Crustaceans of the same specie* 
as we captured by the nets just over the mud at thtse depths 
As to the deep mud m I och Fyne not producing a nenfauna, 
I may state that in the deepest water the trawl could not be kept 
down for a longer time than abt ut half an hour , otherwise the 
deck engine and all uthci ipnltanccm on board would have failed 
to bring the net to the surface through sheer weight, chiefly of 
organisms There was generilly a certain percentage of mud 
present, but the bog of the net was generally crammed with 
thousands of Actinte which Use there, along with JPeitei * 
scfttMrathatus Hipfolyte Bandalus Ctangon Asctdtans and 
many other ini ertebntes and fishes 

I have dredged I och 1 yne systematically for months, and 
examined its fauna from the littoril roue to the greatest depth 
the specimens collected are now he side me and all the journal* 
with the notes are in Dr Murray s possession But I think 
enough has been said to show that die greatest abundance of 
Copepods u not to lie found in the Laminamn or other shallow 
cones, but in the deep water over the mud , also that the deep 
mud does possess a very rich fauna I speak only of the 
abundance of the stave mentioned organisms, with which I am 
well acquainted I am not a specialist nor a scientific man, but 
I hare tad a great deal to do with the practical part of the 
investigations which have assisted Dr Murray in drawing his 
conchwaos Aifnanokk Tvrbym 

Millport, Cumbrae I* B October 5 

The Toronto Meeting of the British Association 
Ah effort will be made to have the meeting of the American 


*Z 


Associat io n for the Advancement of Science held at San Fmn 
coco in 1897, an that the membua of the British Asa 
cross the comment, and yom us there, either before 
own meeting at Toronto, which many of us hope to 

A suggesting of great importance, and desemn___ 

coawdenttioo, aeems to me that the Australasian Association 
should try to arrange a meeting for the same year on the Pacific 
coast of America, so that we may all join in the meeting of the 
American A as qteiatlo n at San Francisco Thu will be the first 
meeting of any of these Associations on that coast, and hence a 
momentous oechmon 
I do not know fa 
dabooj totd 
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will find them I have already sent a letter at a venture to the 
President by hi* official title, aa I do not know hu Mune,m care 
of the Poet master of Melbourne, to be forwarded j bet perhaps 
the Poet master may not know where to send ft. 

I have also written to Mayor Sntro of San Franosco, calling 
hu attention to it Wx H Hal* 

Brooklyn, October 9 

The Theory of Magnetic Action upon Light 
In the British Association Reports for 1893, Mr Larroor has 
attempted to show that a satisfactory theory of magnetic action 
upon light can be constructed by means of a modification of 
Maxwell s theory which wa* proposed- by Prof Fitzgerald in 
1879 and he Alleges with special emphasis (see p 349), that 
hu theory furnishes “a consistent scheme of equations of reflec 
tion and refraction, without the necessity of condoning any 


dynamical difficulties in the process ’ And on p 359, after 
raising objections against a theory originally suggested by Prof 
Rowland, and afterwards fully developed by myself, he says - 

“But agar * '*- J —" *- "**■-*— J 

the pure ai 
an interface 

To fully dmuss the defect* of Larroor a resuscitation of Fltr 
gemld * theory would occupy too much space, and would 
necessitate the introduction of a considerable amount of mathe 
mat leal anal} us I shall, therefore, confine myself to pointing 
out that hi* theory is open to exactly the same objection* as 
my own, viz discontinuity of the tam^nhal omfoneut ofelatre 
motive frnce at an interfate 

One of Lormor 1 boundary condition* (see p 349) u equivalent 
to the condition that the expression 

should be continuous Now 4 e^fK. — Q, where Q is one of 
the tangential components of the E M F at an interface, also 
in unmagnetised medu C — o Consequently, if accented 
letters refer to the latter medium, the condition becomes 
O + 4 eCdfi/M - l6»'C 7(/ #a = Q , 
the tangential 

Holyport, Berk* October 9 

The Society of Chemical Induatry and Abatracta 


At the recent annual meeting of the *3 


v of Chemical 


and the necessity of curtailing expenses by dealing m- 

with the abstracts I suppose hardly any two of us would quite 
agree as to what is the rubbish, Teutonic or otherwise, which 
ought to be left out and what is good matter, which ought to be 
abstracted at greater or less length No matter who w editor 
all of us would abide as firmly as ever m thebebef that we could 
have made a better selection of articles for abstraction Before, 
however, we set about any further movement in the direction of 
cuttmg^down abstracts to a mere useless list of titles, I would 
like topoint out one direction in which expense might safely be 
curtailed without fear of objection from any quarter All will 
agree, I am sure that it is a waste of money to abstract the 
same article twice I am sun other mem beta besides myself 
must have noticed that this blemish is not entirely absent from 
the Society s journal It should be known to every chemical 
babe and suckling, that even very unimportant papers are acme 
times published more than once Yet this seems to have 
escaped the notice of whoever la - - - 

of the abstracts Witness " 


rtx is responsible for the editing 

— -the following from this years 

journal -P 389, “Sulphides of Cobalt and Nickel, A 

Vflbera (Bull See Chm , 189c 13 [4]),’ and “ Qualitative 
Separation of Nickel from Shalt, A VUhers, Bull See 
Cairn ,1895, 13 U1 M Now let ua turn to p 534, where we 
find, “ Sultaidea ofSickel and Cobalt, A VHbera, Cemfttt mud , 
1894,119," and on p $09, “Qualitative Sepa r ation of Nickel 
and Cobalt, A Vififers/ Comfits rend]t 6 as, iaa” We 
have oobait and nickel m one caae, and nickel and oobalt 

in the other, but the articles from the Bull Sec. Chm 

are the same as those from rite Cemfttt rend , and by die 
same author A still more incomprehensible example will 
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be found «i compering pp. ipi end 313. On p. 191 we 
have a abort abstract of an article on petroleum, by A. Riche 
and G Halphen On p. 313 we have a long abstract of the 
tame article. In one care it la given under futUUdnx organic 
chemistry, In the other under ouatuUtin* organic chemistry 
Yet the roforeo"' *■—* L 

1894, 30, 189.’ 


r quautiutw* om 
it the lame—“ fl Pkttrm Ckim„ 
!, therefore, the abstract* are not 


en prepared from different jonrnale 

I vroukl suggest, then, that the first reform which the Editing 
wntnittee aright institute in carrying out their scheme of re- 


abatmetors who are to deal w_ 

when it occurs in different publications. Jambs Hkndxick 
G laagow, October a. 


species named above Our specimen, the type of the genus 
Dmdrtxt*asUs founded by Eyton in 1851, m Jardlne’s “ Con 
tribntions to Ornithology, on a skin from an unknown 
locality, formerly in Lord Derby’s museum, has evidently been 
examined by Jpr Sclater, for its label bears, In the well known 
calligraphic! of that distinguished authority on this group, the 
name DtndrextiasUt Ummtnckt The difficulty I have m 


ascribing our specimen to that species is the cause of this note 
According to the fifteenth volume of the “British Museum 
Catalogue of Birds,” by Dr P I* Sclater, the genus con 
tains but two species, D lemmiiuit and D dtvillii , which, by 
his key on p. 140, are distinguished from each other, the former 
by having " blackish cross-bands” on the belly, and the latter 
having that region " uniform brown.” On consulting Eyton’s 
original description in the “ Contributions to Ornithology,” I 
can find no mention of any cross-bands on the belly; for there 
are none on the skin, which is apparently that of a mature 
bird. In looking up next the description by Lafres¬ 
nare, In the “ Revue dc Zoologie ” for 1851, of his P Urn 
mtnckii, to which Dr Sclater has relegated as a synonym 
Eyton’s D capUoidts, I read —“ pectoris ventruque 

plum Is totis umbrinla, in medio maculi triangulan clones ta 
nlvea mgro marginata no tat is, ventns maculi* stnctis, fere 
lineartbust subcaudaiibus pallide rufescentibus, albo late, 
foacoque anguste vitutla. ” These words, as I interpret 
them, make no mention of the presence of cross-bands on the 
belly of D ttmmintki, while the latter half of the quotation, In 
regard to the under tail-coverts being pale rufous, with broad 
white and narrow fuscous spots, does not apply to D eapttndes, 
for the type-skin before me presents no such characters. The 
plate illustrating Lafresnaye’s description of the first mentioned 
bird (be tup, tit ) shows its breast spots to be much narrower, 
though not linear, and shorter than those m D eepittidei, while 
the spots on the feathers on the upper part of the bell] 
hardly be termed “ferelinear!bus,” which they are, " 

D cmpUtida The lower belly in the plate, “ 

umbrinis,” shows, just as In the last mentioned it_ 

single cross-band It would appear to me, therefore, that D 
lapuMdtt, Eyton, can scarcely be m D HmmincH , Lafr , while 
the latter differs from D dnlilii (of which I regret our museum 
does not poseess a specimen), and, I take it, from D eaptbtdtt, 
by its smaller and narrower throat spots. The subcaudal 
characters separate D ctptbubs from D umminthi and 


'The Museums, Liverpool, October 8. 


It nay be of some interest to note that CeUletet and Mathias’ 
41 Law of Diameters," In combination with mf e q uetfon of state, 
such aa Van dec Weals’, xrMcfa applies to the region of coexist- 
cnee of liquid and vapour, auppiies an (empirical} expression for 
♦hrit TMi—lirM Cal A wnO BT it mf ttQUMtlilll T ill tkt 

tempmSwiSd known 
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Let >, e and T denote the preaeure volume and aheohitc 
temperature of unit maw of the substance. According to Van 
der Wasls’ original eqcatioa of state, we have then 1— 

(f ^r) <*»-*)- RT 

If t> 2 , »„ v, denote the roots of this cubic in v, we have 1— 




(I*) 
.(«.) 
fill.) 

lure, these equations give, when we put p equal to the_ 

vapour-pressure corresponding to this temperature, three values, 
®i, f»i t>t> two of which (say e, and ej denote the volumes of 
unit maw of the substance m the states of saturated vapour and 
“saturated’ liquid at this temperature Accordingly, I and 

— denote the densities of the substance in these states, and the 
p s 

law of Cailletet and Mathias, above referred to, enunciate! that 
the arithmetic mean of these densities can be very fairly repre¬ 
sented as a linear function of the temperature Therefore we 

t', + f’ ) = fT (,v ) 

•V's 

where f denotes a linear function, whose two constants are 


(v) 


RT<! - A*T) - op T(i - A*T»* 

P ~~ A»9T 

This result umply amounts to the following — 

If we fix the temperature T of a vapour, then the maximum 
vapour pressure at this temperature is completely determined, 
it 

t - KT) 

Similarly the sum of the densities of saturated vapour and 
liquid in con tael with it is determinate if T is fixed, and thus 

l + = f(T) 

Equation (v ) shows that the former (unction la known if the 
latter be known, and as Cailletet and Mathias have shown that 
the latter is very approximately linear, we can give the form of 
F(T). 

This result, however, is not of any practical use unless the 
equation of state does real y apply with good approximation to 
the region of liquid and vapour K C> DoNNAN 

Holy wood, Co Down 

Coloura of Mother-of-pearl 
In numerous text books the colours of mother of pearl are 
included amongst phenomena of colour produced by striated 
surfaces, and though it it conceded that only a part of the colour 
is due to this cause, that part is generally assumed to be, at any 
rate, an appreciable quantity Experiment will show, however, 
that such u not the case When the colour produced by the 
striations is viewed m an impression of the pearl on teaUug-mk 
or gelatine it is visible, though it is totally d iff ere n t in d n us lfc tes 
from the iridescence of the pearl itself, in which the tiny coo 
tribution of colour from the stnations k comnletaty o ver powered 
by that due to another cause In white mother-of-pearl the 
stnadons are often as close together as m coloured varieties, and 
at certain angles, when viewed by light from a defined source, 
there k a Httk colour visible in the Mute specimens j just so much, 
and no mere, is contributed by the striations of the oofousM* 
VednMM, as may be shdwn by viewing a piece under the 

to a efferent thlcknem or greater opacity of the laminte. It is 
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these bunuue which, acting as “ film*," give me to all the colour 
of nacre, practically, and the phenom enon should be included 
among* those of colour* from ‘‘ film*,” and not from “ itrkted 
surfaces,” the latter being merely incidental, and for all practical 
purpoaea contributing nothing td the effoct 

C T Bbnhav 


A RATIONAL CURE FOR SNA A F BITE 
T1THEN it was established beyond dispute or cavil 
** that the serum obtained from animals, immunised 
against bacterial infections and intoxications, possesses 
in a marked degree antitoxic powers—as distinguished 
from antibiotic powers—and that such serum when mixed 
in a test tube with the bacterial poison in question will, 
so to speak, neutralise the toxic effects of such poison, 
however deadly, it was merely a question of time, 
opportunity, and patience that attempts would be made 
to extend the principle of serum immunisation to other, 

11 non bacterial, poisons Ehrlich was the first to show 
us the way He gradually accustomed animals to with 
stand comparatively large doses of abnne, ncme, and 
robine, three vegetable toxines, all belonging to the 
group of proteines, reacting as albumoses or globuhnes 
In that manner he produced in the animals a relative 
immunity, or perhaps, more correctly, a tolerance He 
found that though subcutaneous inoculations lead to 
better results, that this immunity can be brought about 
also by feeding In whatever way the animal is prepared, 
its serum eventually acquires specific antitoxic, unmunis 
ing, and curative properties It was thus demonstrated 
that the wonderful discovery of Behnng and Kitasato—for 
which Behnng, however, claims the sole credit—has a 
scope much wider than at first was dreamt of Behnng 
himself, to begin with, explained the action of the serum 
as intibiotic or germicidal but it soon became evident 
that, though when injected into the animal body it causes 
the destruction and death of the infective pathogenic 
organisms, nevertheless its chief action is ‘ vitally ” anti 
toxic For working with the tetanus toxine alone, separated 
from the bacilli which produced it, its deadly effects can 
be readily neutralised by a few cubic centimetres of a 
powerful scrum And if we remembei that at milligram 
of tetano toxine would represent the fatal dose for a human 
being weighing 70 kilogrammes, then we can get an 
idea as to what extraordinary changes must have been 
produced in the serum, or rather m tne blood and tissues, 
of the immunised animal, to enable its serum mstan 
tancously to remove the lethal effect of the toxine The 
only poison comparable to tetano toxine in % irulence and 
rapidity of action is cobra poison, and it also resembles 
chemically the bactcml toxines, reacting as an albumose, 
though for the sake of accuracy it must be mentioned, 
that the poison of tetanus has been clearly shown by 
Bneger, Cohn, and Sidney Martin not to be an album 
tnous body, and that possibly most of the bacterial 
toxines may turn out not to be albuminous substances 
Still, so for as our present knowledge reaches, cobra 
poison and other snuce venoms arc chemically closely 
allied and analogous to the “ to xal buna ins ” of bacteria 

It had also been demonstrated by several observers, 1 
that by means of oft repeated injections of small sub 
lethal doses of snake poison (rattlesnake, cobra, or viper 
venom) the resistance of an animal against the poison 
may gradually £e increased considerably, it may be 
rendered "giftfest,” to boirow a German expression In 
foctj all the methods used for inducing a tolerance 
against tetanus poison can be shown to work in the case 
of cobra poison (this is the poison generally employed) 
Thu» Calmette, whose work in this line follows directly 

1 8mH, /mrmU ft rKfnoify Ksixfcsek iM iRu toI xvl No. 

« Bsrtnuxl C.*/*/ rrmt 4, [AuUdtc arrW >6 m 
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that of Sewall’s and of the writer of din article, ha* shown 
that a so called immunity can also be produced by 
gradually increasing injections of poison attenuated by 
neat, iodine, trichloride of iodine, hypochlonde of calcium, 
&c , m fact, the analogy is complete. I rom this stage, 
at which others had already arrived, Calmette went ahead 
with Phisalix and Bertrand Having previously attempted 
both to prevent and to cure the effects of inoculation with 
cobra poison by means of chloride of gold—wherein, how 
ever, as shown by the writer, 1 he foiled—he directed hi* 
attention at once to the serum of immunised animals, and in 
February 1894 he showed, before the Socidtdde Btologie, 
that on mixing cobra or viper venom with small quantities 
of serum obtained from an immunised rabbit the deadly 
effect of the venom disappears, a fact at once confirmed 
by independent observations of Phisalix and Bertrand 
In May 1894 and in April 1895, Calmette published two 
concise papers in Pasteurs Att/ta/es, containing a full 
account of his results These, briefly summarised, are as 
follows (1) The serum of an animal immunised against 
snake poison (he used poisons of the following snakes 
Naja trtpuduiMS and Aaje, trotalus durusus , Bothrops 
lanceoiatu 1, Ceraste t, Pseudeckts porpkynacus, Hoplo 
cephalus curds and varugatus, Acanthopis antarctica y 
Trtmcrrsurus nrtdts) possesses properties similar to 
those which the serum of animals immunised against 
tetanus md diphtheria possesses (2) The serum of a 
rabbit immunised against cobra or viper venom acts 
equally well agiinst any of the other poisons, / c there is 


no specificity of action, as judged by the species of snake 
(3) The serum possesses not only neutralising properties, 
when mixed with the venom in a test tube, but possesses 
also marked immunising and curative properties, te 
poison injected aftir previous serum administration be 
comes powerless, md serum injected after previous 
poison idmimstration neutralises the effects of the poison 
m the animal body, even after the symptoms of intoxica 
non have already set m Naturally the effect depends, 
on the degree of immunity of the serum giver and on 
the proportionate amount of strum used (4) The im 
mumsmg effect produced by serum injections is not so- 
lasting as that produced by direct miections of the 
poison, 1 < serum injections are incapable of rendering 
animals g iftftst Calmette alludes to other matters, but 

since these are of secondary importance and still debatable, 
and not directly related to the subject of this article, we 
must pass them ov er 1 here is, however, one point which 
must be mentioned, since it is one affecting the whole 
principle of serum immunisation He states that he has 
succeeded in producing a “ Giftfestigkeit ’ by means of 
repeated intravenous injections of hypochlonde of calcium, 
and that the serum of such “ chlorinated animals will 
neutralise in the test tube at least, the effects of cobra 
poison Roux elsewhere mentions* that the serum of 
animals immunised against tetanus or rabies is capable 
of neutralising snake venom and of protecting other 
animals against subsequent intoxication with cobra poison, 
and that rabbits vaccinated against rabies can withstand 
four to five times the lethal dose of cobra venom, and 
also that abnne serum will counteract the effects of cobra 
poison, and cobra serum those of abnne. Calmette goes 
so for as to say that an animal vaccinated against abnne 
may acquire a relative immunity against diphtheria, 
ncme, and anthrax If this be so, we shall have to 
modify our views as to the specific action of antitoxic 
serum, t e the first principle of serum therapeutics We 
require a number of control observations before we can 
accept these remarkable statements , partial contradiction, 
they have already received from Germany, * and the 

jtax aanLi hy*thJ mhi? pspwlntha 

i 
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writes'* own experiments, so far at lent, do not lend 
much support to them So long, however, as the whole 
question of this new treatment, striking though it is in 
its results, is still a mystery to us, we cannot afiord to 
push aside observations because they seem improbable, 
or because they are contradictory 

Calmette asserts also that the fresh serum of Naja 
trtpudtans (a species of cobra) possesses to some degree 
at least immunising properties, and, as we shall see, 
Fraser 1 bears him out in this, by stating that fresh 
serum of poisonous snakes possesses strong antitoxic 
and protective properties, not only against their own 
venom, but also against that of other species D D 
Cunningham* and the writer* however, m India, in 
variably failed to obtain antitoxic or immunising effects 
with cobra blood or serum, although the writer succeeded 
m keeping the effects of cobra poison m abeyance by 
means of the blood (or serum) of the Varanus fienga 
Unstt, a huge litard which is naturally strongly resistant 
against cobra poison 

These are the chief results obtained by Calmette and 
knowing the difficulties of working with such deadly 
poison as cobra poison venom is, and the innumerable 
fiulures which accompany it, the writer is able to appre 
ciate the success of the French author, all the more since 
he himself failed while working on the same lines where 
to succeed seemed simply a matter of course Recently 
these French observations have received entire confirm-! 
tion in their leading points by Prof I 1 raser of Edmbutvh 
and the writer may be forgiven for stating here that 
though he took up the control of Calmette s work with 
strong bias against the latter, he felt himself forced 
already before Fraser’s communications appeared to 
acknowledge the correctness of the wot* done at 
Pasteur s Institute, so far as the antitoxic and immunising 
properties against cobra poison of serum obtained from 
animals treated with that poison are concerned He has 
not, however convinced himself that hypochlonde of 
calcium can immunise animals, or lead to the formation 
of an antitoxic serum hriser’s contributions, though 
merely confirmatory are of great import ince since they 
contain unquestion ible proof of the truth of what must 
have appeared to all except a few shrieking “ zoophilists 
to be striking and surprising revelations The credit 
however, of the discovery of a cure for snake bite in the 
laboratory at least—belongs solely to France Having 
discussed Calmettes work more folly, we can speak of 
Fraser's experiments in a few words , but thereby we do 
not wish to detract m any way from the merit which 
characterises his researches 

Fraser 4 worked with venom obtained from the Indian 
cobra, three species of rattlesnakes {Crotalm komdus , 6 
adamanicui, and C dunsius) the copper head (Trtgono 
ctpkaltu contortrtx ), the Australian black and brown 
snakes, and an unidentified Dtemema (Psevdecku porfky 
rtacus and Ihemema superaltosa ), the African puff adder, 
night adder, yellow cobra, and " rinkas ” (Vtpera anetans 
Atpidelaps lubncus, Naja kaje , Septdon kamachaies) 
He immunised his animals by the usual method of 
minimal subcutaneous inoculations or by feeding, against 
the venoms of some of the snakes mentioned, and then 
established (a) the strong specific antidotal properties of 
the serum iff these vaccinated animals against the poison 
with which they had been vaccinated, and (i) the vicarious 
antidotal properties against the other poisons This 
serum he obtained in a dry, pulvensable condition with 
out any appreciable loss of antidotal power, but we can 
hardly forgive him the hybrid and barbaric name “ anti 
venose” which he applies to it He confirms Calmette s 
results in almost every point, so that there it no longer 

l A jgjrtio iljj S, P 3 j 4 «nd Mnt /•urmml Anc 17 189* 
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any doubt left at to possibibty of a successful cure against 
snakebite, especially as by both observers, {he curative 
injection was shown to be efficacious when the symptoms- 
of intoxication had already set in, and as the expert 
mental animals used were highly susceptible to the 
poisonous action of serpent* venoms, while man is weight 
for weight much less sensitive than a guinea pig or a 
rabbit True, Fraser has generally worked with com 
paratively small lethal doses this possible objection is. 
however, met by Calmette s results, which were obtained 
with much larger doses, and which therefore allow us to 
judge favourably of the practical application of the serum 
treatment The final verdict must, of course, depend on 
the success or failure following the use of the serum in 
cases of snake bite, and it must be remembered that, 
striking though our laboratory results am with tetanus- 
antitoxine, so far the success obtained with acute cases 
of tetanus in man is disappointingly stoally as the 
writer has shown elsewhere' Yet here we have a 
rational method of treatment, and the promise of almost 
certain success we must now look for facilities and 
opportunities of trying the cure In F ranee they have 
already begun to manufacture this antitoxic serum in 
larger quantity, and Calmette writes that he has nn 
munisea a horse and is ready to supply the remedy, 
and Fraser also has laiger animals under treatment 
No doubt India will not delay in carrying out the 
necessary arrangements for procuring what after all, will 
be an imperial benefit 

1 he vicnnouB action of the immunising venom serum is 
surprising and may find an explanation in the similarity 
of the physiological action of the various poisons used 
They are ill poisons which cause death by acting an the 
central nervous system, especially the medulla, the animal 
dying from respiratory f ulure with sabvation, retching, 
&c And it is quite possible that chemically similar poisons 
which, according to their artion on the animal body, be 
long to one physiological group, have the same antidote 
It would therefore be interesting to test the antitoxic cobra 
serum on the poison of the Daboia which, according 
to Wall Cunningham and others differs essentially m 
its physiological action for whereas cobra, crotatus, and 
viper venoms are paralysing, medullary poisons, the 
poison of Russell s viper produces veiy varying symptoms, 
in some cases convulsions in others paralysis and 
asphyxia m yet others violent convulsions followed by 
paralysis Daboia venom undoubtedly contains a tub 
stance capable of producing the most violent convulsions, 
especially in birds their occurrence depending op the 
sue of the animal and on the amount of poison injected 
It would indeed be more than a surprising revelation, if a 
serum which is capable of acting as an antidote to a 
paralysing toxine were also capable of neutralising the 
effects of a toxine of opposite physiological action 

The vicarious antidotal action of venom serum must 
appear all the stranger and more contradictory if we re 
member that not all poisonous snakes are “giftfest against 
the poisons of other different species Waddell* has 
shown that the venom is neither a poison to the snake itself 
nor to members of its own species, but that cobra poison 
is fatal to some, if not perhaps to all, poisonous snakes 
It will certainly kill the Trimereturus erytknmu , and 4a 
the writer’s experience also the crotatns, while according 
to Fayrer the Bunganu readily falls a victim to the 
bite of a cobra This being so, why should the antitoxic 
serum of an animal immunised against cobra poison 
be active against rattlesnake venom, when in an expert 
ment recently performed by the writer, a strong and 
healthy crotaius succumbed to five milligrammes of cobra 
venom ? Lastly some writer*, Fraser included, assume 
that the immunity of poisonous snakes against their own 
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poison depends on self immunisation, called forth b> swal 
loving their own venom or by repeatedly inoculating them 
selves Thu u highly improbable, if a e remember that 
some of the innocent snakes are \er> resistant agsunst 
cobra poison, as, er, the Ptyas mutants and the Tropt 
donotus matrix, and also that, as the sinter has shown, 
the VaraMus RengaUnstt u possessed of a marked 
tolerance, and that, according to Fayrer other species of 
Vartutut survne the bite of a cobra 34 to 48 hours 
Jourdam further gives a tut of four innocent snakes 
which arc immune agamstviper venom In shat manner 
'ire we to account for this immunity ? Interesting obser 
\ at ions on the poisonous nature of serum of innocent and 
poisonous snakes are also found in Calmette s paper of 
Apnl 1895, which, while rendering Frasers theory still 
more improbable, do not assist us in clearing up the 
mystery The explanation must be left to future re 
scirches, for the present we must be thankful for the 
promise which the researches of Calmette and Fraser 
line given us of allaying in almost national calamity 


SCIENTIFIC A ATOM LEDGE OF THE 
ANCIENT Cff/NFSF 

*T*HE question of China has been so much to the 
A front lately that in article which appeared in one 
of the August numbers of the Rei ue Scienttfique , on the 
knowledge of science possessed by the Chinese, seems very 
A propos It cannot be denied that the Chinese of the 
present day have very elementary ideas on any branch 
of science This however, was not so formerly 

In early times, as far bick even is 3000 BC we find 
that science in China had reached a fairly advanced 
stage rhe Chinese possessed undoubtedly a great 
knowledge of istronomy inscriptions have been found 
which prove this In the Chou king, a book of records 
we read thit Emperor Y10 who reigned 2357 B.C did 
much to advance the study of this science He ordered 
his astronomers to observe the movements of the sun, 
moon and stars, and showed them how to find out the 
commencement of the four seasons by means of certain 
stars We read also that he told them that a year 
consisted of a little less thin 366 day s, and at he divided 
the year into lunar months he taught them the years in 
which the additional lunar month ought to be included 
It is also known that the Chinese had the innual cilendar, 
that they observed the planets Mercury, Venus, Mars. 
Jupiter, Saturn, and wtre able to calculate eclipses, and 
knew the difference between the equator and the ecliptic 
It is quite probable that the ecliptic was not known of 
before the Mussulmans occupied the Mathematical 
Tribunal, which they held for three centuries 
We see, therefore that the knowledge of astronomy was 
very extensive With regard to the mendian, it was 
apparently unknown to them M Chavannes, who is at 
present Professor of Chinese at the College of France, 
says that it is not mentioned in any astronomical book 
As substitute a certain star was observed at the same 
hour, according to the times of the year, note being taken 
of its positions with regard to the nonxon 
'Astronomy has always been closely connected with 
astrology By means of astronomy the time was 
ascertained for the numerous public ceremonies 
recorded in the Imperial cal en da r , it likewise regulated 
the affairs of the Government But the calendar has 
long since Rased to be used for this latter purpose, and 
the majority of the Chinese population merely look upon 
it as a means of continuing the mysterious ceremonies 
and oracles connected with the different positions of the 
planets It is ordered in the “ Collection of the Laws,* 
that at each eclipse, ceremonies should be gone through 
to deliver the eclipsed sun or moon At this time there 
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fore, an alarm is sounded on the drums, the mandarins 
arrive armed, utter many objurgations, and thus deliver 
the endangered bodies 

In the seventeenth century, certain Jesuit missionaries 
armed in China On seeing the low state into which the 
Mathematical Tribunal had fallen, they offered to help it 
They found an observatory containing many instruments, 
which shows plainly that this branch of science had at 
one time reached an advanced stage This decay of 
science is not to be wondered at when we remember 
that twenty two dynasties were brought on die throne 
by actual revolutions Nor is this decay confined to 
astronomy According to the ancient books and 
traditions, we find that various branches of science had 
reached a high degree of culture 

The Emperor Kang ht, who reigned in the seventeenth 
century, had a great love of study himself and 
endeavoured to advance the general education in China 
The Jesuit missionaries instructed him in geometry and 
physics He translated some text books into Chinese 

The Chinese have generally been credited with the 
invention of gunpowder A certain document has been 
found however, by Archimandrite Palladius, a Russian 
sinologue, stating that in the ninth century a Penian 
regiment, under the Chinese sovereign, made known a 
material similar to wild fire, which was afterwards used 
for fireworks 

Apparently chemistry has never been studied, unless 
by a certain sect, the Too tse, who spent all their time 
endeavouring to discover the philosopher s stone and the 
elixir of life 

The Chinese have not a great knowledge of geology 
The mines have been worked without iny machinery, 
and are not very deep, therefore fire damp has rarely 
been the cause of destruction Coal was extracted at 
as early time as 200 BC in the dynasty of Han 
Although the mode of extraction was very primitive, 
enough was obtained to satisfy all wants 

About 1861 the Government handed the exploration of 
the mines over to American prospectors The work, last 
ing from 1862 64, was directed by Prof Pumpelli, who at its 
termination sent the Emperor 1 report and a map of the 
coal fields The Smithsonian Institute of Washington 
have had these documents published, they have also 
appeared in the diplomatic correspondence of the 
United States (1864) Later on, Baron de Richtofcn did 
similar work and found that the coal fields in China 
are even more extensive than those in North America 

Research work has not been earned far m natural 
science In zoology their classifications are quite wrong 
The drawings in zoological and botanical books can often 
scarcely be recognised Their most ancient work on 
botany dates from 3700 B C and it a treatise written by the 
Emperor Shen nung it is merely enumerative Another 
work, the “Rhya, dates from 1200 B.C, and shows 
signs of progress The “ Pen tsao, ’ an encyclopedia, is, 
according to M Bretschneider, of little value 

This Russian investigator speaks of the Chinese as fid 
lows M It is an undeniable feet that the Chinese do not 
know how to observe, and have no regard for truth , their 
style is negligent, full of ambiguities and contradictions 
teeming with marvellous and childish digressions ’ 

However, in a more recent communication, M Bret 
schneider retracts his words, and says that it is more 
that the Chinese will not observe, than that they can¬ 
not, for Lichi Tchen, author of several interesting 
pamphlets, brings forward many facts concerning 
cultivated plants 

With regard to medical science, it is very elementary 
Occasionally here and there a successful doctor is to be 
found This lack of knowledge is not to be wondered at, 
for Buddhism forbids dissection of bodies. In the temple 
of Confutms a bronte figure is to be found, on winch all 
the different uarta are marked where the surgical needle 
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may M applied Thu needle is practically the only 
instrument used in the profession 

The height of civilisation in China was reached at the 
end of the reign o { Kang-ht The gradual decline is 
•opposed to have commenced with the Tartar domination 

THE FLORA OF THE GALAPAGOS ISLANDS 
T'tR G BAUR’S theory of the origin o£ the Galapagos 
■*-' Islands is too well known to need explanation here, 
yet it may be briefly designated the theory of subsidence. 
He argues that die islands were formerly connected with 
each other, and at an earlier period with the American 
continent. It is also almost needless to say that this theory 
has met with an exceedingly hostile reception , few in 
deed accepting it, even as restricted to a former union of 
the islands themsehes. The publication of an account 
of the botanical collections 1 affords an opportunity 
of examining this theory from a botanical stand¬ 
point For the purposes of the “ Botany ” of the 
Challenger Expedition, and ever since the publica¬ 
tion of that work, I have collected all the data coming 
under my notice bearing on the dispersal of plants to con¬ 
siderable distances by w ind, water, birds or other creatures 
excepting human The evidence thus collected sufficiently 
accounts for the vegetation of low coral islands, and the 
littoral vegetation of widely separated countries , but it in 
no way helps to explain the vegetation of the enormously 
distant islands of the Antarctic seas, for example, or that 
of the islands of the Galapagos group, to give another 
instance 

But these arc not parallel cases , they are the two 
extremes in the amount of differentiation in connection 
with isolation 

The biological phenomena of the Galapagos Islands 
left a deeper impression, probably, on the mind of 
Darwin than those of any other part of the world he 
visited, and doubtless had much to do with his later con¬ 
ception of the origin of species The fact on which he 
laid special stress was that the genera, to a very great 
extent, were the same in all the islands, and the species 
different in each island Dr Baur’s much more exten¬ 
sive zoological and botanical collections and observations 
confirm and emphasise the correctness of the view of his 
illustrious predecessor of fifty years ago. Darwin 
specially refers to the existence of different species or 
races of tortoises and mocking-thrushes in many of the 
islands, and Baur’s examination of the lizards of the 
genus Tropidurtu , from twelve of the islands, reveals 
the same condition of things The botanists bring for¬ 
ward Euphorbia, vtuunea in illustration of this pheno¬ 
menon. This species was described by Sir Joseph 
Hooker from a single specimen collected by Macrae in 
Albemarle Island, ana the author remarks that he 
“ knew of no species with which to compare this highly 
cunous one " Di Baur collected it extensively in eight 
of the islands, and the specimens from almost every 
one of them exhibit distinct racial characteristics. Aca- 
lypha , a genus of the same natural order, presents 
somewhat more pronounced variation in the different 
islands, which some botanists regard as of specific value , 
other botanists as of varietal value only. Whatever status 
we give these forms, the flora as a whole is a most in 
stractive and convincing illustration of evolution 

A remarkable peculiarity of the Galapagos flora, as an 
insular flora, is the almost total absence of endemic 
genera, for the two or three genera of the Composite 
restricted to the islands are so closely allied to American 
genera as hardly to count as distinct Indeed the whole 
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flora is so thoroughly American that, apart from geolo¬ 
gical difficulties, it might be regarded as a differentiated 
remnant thereof, rather than derived therefrom, after the 
supposed elevation of the islands. Analogous conditions 
and phenomena are repeated in the deep valleys of the 
great mountain chains of northern India ana western 
China, where, in neighbouring valleys, the genera are to 
a great extent the same and the species different 

Returning to Dr Baur’s extensive botanical collections 
from the Galapagos, it may be mentioned that they 
yielded about a dozen new species belonging to the pre¬ 
dominating genera 

Looking at the composition of the Galapagos flora, 
especially with an eye to the probabilities of the transport 
of the seeds of its constituents, combined with present 
conditions, Dr Baur’s theory seems deserving of more 
serious consideration than it has hitherto received. My 
very slender knowledge of geology alone prevents me from 
taking up a more decided position 

W Hotting Hems lev 


THE LATE PROTESSOR HOPPE SEYLER' 


Hoppe SeylePs Work in Berlin, 1850-54 and 1856-61 

I T has already been stated that Hoppe selected as the 
subject of his inaugural dissertation some observa¬ 
tions on the structure of cartilage and on chondnn 1 
Chondnn had been first separated and examined by 

J ohannes Muller, 3 and afterwards by Mulder and Donders. 
’ursuing his study of the chemical reactions of the so- 
called chondnn, Hoppe in 1852 4 desenbed its lsovo- 
rotatory property, and showed that when decomposed 
by long boiling with dilute mineral acids it yields leucine, 
but neither glycocinc nor tyrosine Still directing his 
attention to the connective ttssues, Hoppe in the follow¬ 
ing year published a valuable and interesting paper* on 
the structural elements of cartilage, bone, ana tooth 
Virchow had shown* the possibility of isolating the so- 
called bone corpuscles. Hoppe now alleged facts which 
seemed to prove that the lacuna: and canahcuh of bone 
are Imed by a tissue resembling elastic tissue, and are 
left surrounding the bone cells when decalcified bone is 
boiled in a Papin’s digester Extending his investigation 
to tooth, Hoppe studied the chemistry of the organic 
basis of dentine, and isolated the “dentinal sheaths,” 
which he showed to correspond structurally and chemic 
ally to the more internal portion of the ground substance 
of bone, which may be separated as a distinct investment 
bordering the lacuna:, canal!cull, and Haversian canals. 
There can be no question of the important bearing which 
these early histologic-chemical researches had upon the 
development of our knowledge of the relations and 
affinities of the connective tissues, attention has been 
drawn to them for this reason, as well as because they 
differed somewhat in their scope and method from the 
work with which Hoppe afterwards mainly busied 
himself 

Passing over three interesting papers on auscultation T 
and communications of minor importance on chemical 
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to the first tn toe king senes of valuable contributions 
which Hoppe made to the physiological chemistry of die 
blood This short paper of only two pages was published 
in 1857, after his return to Berlin, and consisted of a pre 
liminaiy communication on the action of carbonic oxide 
on the blood 1 In this paper he announced that c irbonic 
oxide so affects the colouring matter (at that tune desig 
nated Hamatoglobulin by Hoppe) as to render it incapable 
of fulfilling the function so important for the blood as 
well as for the whole organism of acting as the earner 
of oxygen Simultaneously and independently, Claude 
Bern ird 1 had observed the same facts as Hoppe and 
had shown m addition that when c irbonic oxide acts upon 
blood it is absorbed ind displaces oxygen Although 
his analytical data did not bear out the assertion Claude 
Bernard stated that for each volume of oxygen displaced 
one volume of carbonic oxide is absoibed a i elation 
which was afterwards shown to be actually correct by the 
fine investigation of Lothar Meyer As will be after 
wards stated it was however Hoppe Seyler who in 
1865 after Stokes beautiful researches on the reduction 
of o\y haemoglobin fum shtd the complete txpl m ition 
of the way in which carbonic oxide exerts ts iction on 
the blood and ts colouring matter and placed in the 
hands of the medical jurist a method of distinguishing 
between blood which has been rendered florid by carbonic 
oxide and blood which owes its red arterial colour to 
oxygen 

The year 1857 witnessed also the publication of the 
first 4 of a senes of researches on thr property which 
many of the proximate pnnciples of the body possess of 
rotating the plane of polansation Biot had discovered 
that albumin rotates the pi me of polansation to the lift 
and Bouchardat and A Becquerel had endeavoured but 
without success to base upon this discovery a method for 
the quantitative estimation of albumin In his first paper 
Hoppe showed (t) that as was to be predicted the 
rotation produced by a solution of albumin was stnctly 
proportional to the amount of albumin in solution and to 
the thickness of the stratum traversed by the 1 ght (-») 
that albumin existing in a state of solution in 1 liquid 
rotates the plane of polansat on of light almost exactly as 
much to the left os an equal percentage of grape sugar 
rotates it to the right In the same sear (1857) and the 
year following Hoppe publ shed other papers on the 
rotatory properties of other organic proximate principles 
of the animal body 4 

With his hands foil of original work with the chemical 
laboratory of the Pathological Institute to direct busily 
helping the students who were attracted to work under a 
teacher foil of enthusiasm and ability Hoppe yet found 
time to publish n 1858 the first edition of his Hand 
book of Physiolouco Chemical and I athologico 
Chemical Analysis * The only work at that time m 
existence which fulfilled the same object was the very 
useful work of Gorup Bexanez of which the first edition 
appeared in 1850 the second tn 1854,' and the third and 
last in 1871 Hoppe Seiler’s book was written on lines 

» Horn. U«ber dsEiv rlcuna da Kafclsooxydgsm auf du HSsutto 
(lobal n Vcriiuh** Mmbt 1 ng V rchow • Ankn> to) x (1837)p >88 
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many new methods, the results of the original researches 
of its author , as, for example, on the rotatory properties 
of various ongamc bodies, on the polanmetnc estimation 
of albumin and milk sugar, on ths colortmetnc estitn 
at ion of the blood colouring matter, on new methods of 
blood analysis, &c Personally, the writer is greatly 
indebted to the first and the subsequent editions of 
Hoppe Seyler’s work and iq saying that it has exerted a 
powerful and useful influence in diffusing a knowledge of 
the best methods of practical work throughout the 
laboratories where researches in physiological chemistry 
are pursued he is only expressing an opinion which 
he believes to be shared by all who are best 
qualified to judge In spite of a decided narrowness, 
amounting at times to unfairness which asserts itself in 
nearly all Hoppe Seyler s writings and which caused him 
to attach undue importance to nit own work and that of 


it own work and that of 
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recognised practical work consulted by the student of 
physiological chcmistiy The sixth and last edition of 
the book 1 edited jointly by Hoppe Seyler and his pupil 
Dr Thicrfelder appeared early in 1893 

Hoppe Siyleft Wort t» Tubingen 1861-72 

With his appointment as ordinary Professor of Applied 
Chemistry in the University of Tubingen commenced 
the most prolific period of Hoppe Seyler’s scientific life 
during which he contributed to science his researches 
on haemoglobin and its derivatives—researches which 
with the work of Stokes Claude Bernard Pfluger 
I udwig and his school h ive furnished us with the 
greater part of the knowledge which we at present 
possess concerning the chemistry of the blood colouring 
matter and the part which it plays m respiration At 
Iubingen Hoppe then in the very prune of life sur 
rounded by pupils amongst whom were Dtakonow 
Dybkowsky Miescher Parlce and Salkowski showed 
much more clearly than was possible in the position 
which he occupied ift Beilin his rapacity to be the head 
of a school—that is his power of inducing men to work 
out his own deas and of animating them with the desire 
to advance si ence by their own researches 

It was m 1862 that appeared Hoppe’s short but epoch 
marking paper On the behaviour of the blood colouring 
matter in the spectrum of sunlight * Through the re 
searches of Brewster and Herschel the fact that absorp 
tion bands occurred m the spectrum of light which had 
been passed through cert un coloured gases vapours, and 
diluted coloured solutions had become known ana the 
absorption spectra of indigo and chlorophyll had been 
described The discovery of the wonderfully character 
istic absorption spectrum of blood at once enabled Hoppe 
to assert that htematm which had up to that time been 
by many considered the true blood colouring matter did 
not exist preformed in the blood corpuscles, but that it 
is a product of decomposition of the true blood colouring 
matter which is the cause of the absorption bands which 
he had discovered and which under the influence of heat, 
acids &c splits up into lutmatin and an albuminous sub 
stance Without doubt added Hoppe the true Mood 
colouring matter is the body which forms die blood 
crystals of huncke and these crystals are not, as Lehmann 
had erroneously supposed, composed of a colourless albu 
mmoos kemeUocrytkUliue stamed with hjematm 

There can be no question that Hoppe at once an 
preciated the immense value of the information which 
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he had acquired by hit ttudy of the spectram of blood, 
though the full light which it mi qpttined to throw 
on the function of the blood colouring *rtiatter was only 
recognised when Stokes published ms paper “On the 
Reduction and Oxidation of the Colouring matter of the 
Blood” Having described the beautiful experiments which 
he had performed after becoming acquainted with Hoppe’s 
paper on the blood spectrum, Stokes stated the con 
-elusions, which might legitimately be drawn from them 
in the following words “We may infer from the facts 
above mentioned that the colouring matter of blood, 
hke indigo, is capable of existing in two states of oxi 
elation, distinguishable by a difference of colour and a 
fundamental difference in the action of the spectrum 
It may be made to pass from the more to the less oxi 
eltsed state by the action of suitable reducing agents and 
recovers its oxygen by absorption from the air 1 

rhe new tacts acquired by the combined use of 
chemical and optical methods at once explained a large 
number of facts Hoppe Seyler showed that carbonic 
oxide blood was distinguished from normal blood in being 
unacted upon by reducing igents and thus placed a 
valuable test in the hands of the medical jurist called 
upon to investigate cases of death by charcoal fumes * 
Tne explanation of the facts discovered by Claude 
Bernard and by Lothar Meyer was obvious—to wit that 
carbonic oxide forms a compound with the blood colour 
mg matter, more stable than the oxygen compound, and 
in which apparently one molecule of CO has replaced O, 
With the resources of spectrum analysis to aid him 
Hoppe now devoted himself \vith energy to the inves 
tigation of the blood colounng matter (which he named 
Haemoglobin *), showing how to separate and purify it 
by repeated crystallisation, determining its composition 
studying personally and with the aid of his pupil 
Dyblcowsky, its combinations with oxygen and with i ir 
borne oxide, examining its products of decomposition and 
showing its probable connections with certain other 
■animal colounng matters 4 

It would be impossible in this place to comment m 
detail on all Hoppe Seyler’s contnbutions to the chemistry 
of the blood colounng matter these constitute his 
highest claim to distinction and will ever cause him to 
be remembered as having contnbuted most largely to 
our knowledge of the manner in which the respiratory 
exchanges of animals are effected 

Until he removed from Berlin to Tubingen, and for 
some time after, Hoppe Seyler published his researches 
for the most part in Virchow’s Arckvt , some of his papers 
appearing, however, in Fresemus Zntschnft m the 
Amtalen d Cktmte und Pharmacie and in the Bertckte of 
the Chemical Society of Berlin In 1866, however he 
commenced the publication of the collected papers issuing 
from his laboratory, under the title of “ Med Chemische 
Untersuchungen 1 Four parts of this publication 
appeared, the last in 1871 

Hoppe Seyltt s Work in Stratburg, 1873-1895 
A proper estimate of Hoppe Seyler’s work would 
necessitate a careful review of the fine researches pub 
lished by his pupils, for there can be no doubt that in his 
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case as in that of many of the most distinguished sewn 
tific men of Germany, the work of the master has often 
been credited to the pupil under whose name ft has 
appeared It is obvious, however, that ft would be 
impossible, within the hmits of such an article aS the 
present one, to give an account, however bne£ of the 
succession of valuable papers which issued from the 
new Phystologico Chemical Institute of Strasburg Two 
events in Hoppe Seyler’s scientific life in Straaburg can 
not however, be passed over, vix the publication of his 
* Text Book of Physiological Chemistry, ’ and thefounda 
lion of the Zatsckrtft ftir Phynolonscht Cktmtt The 
first part of the Text Book of Physiological Chemistry " 
appeared in 1877, the second in 1878, the third in 1879, 
and the fourth in 1881 This work is of interest as giving 
Hoppe Seyler’s views of the chemical processes of the 
body yet it neither achieved nor merited great success 
Devoted though he was to work by which he unquestion 
ably did much to advance both physiology and pathology, 
Hoppe Seyler was essentially a chemist rather than a 
biologist and when, as m his systematic treatise he left 
chemical to speculate on biological, questions, his weak 
points became very obvious 

This account of Hoppe Seyler’s work must close with a 
reference to the great service which he rendered to our 
branch of science by founding in 1877-78, the Zeitscknft 
fur Pkystolopsckt Cktmte r rom the first number to the 
last this periodical has maintained a high standard, and, 
besides containing the results of all the work done in the 
Straaburg I aboratoiy it has received contnbutions from 
nearly ail the prominent workers in physiological 
chemistry In succession to Hoppe Seyler, Professors 
Baumann and Kossel are it is understood, to be the 
future editors of this journal Arthur GaMGEeJ 


NOTES 


Wi> arc informed that n l lography >f 1 rof Huxley is being 
prepared by his son Mr I eonard Huxley who will be greatly 
obliged if Ih lse who possess letters or other documents of interest 
will forward them t< him a Charterhouse Godalming They 
will 1 e carefully returned after being copied 

Tub Committee of the 1 vsteur Institute have appointed Dr 
Duclaux f irmerly sub director to succeed M I asteur as 
director and Dr Roux to be sub director of the Institute 

Wi understand that the final interment of M Pasteur in the 
Pasteur Institute will not take place on Friday as had bean 
intended because the vault and part of the sculpture cannot be 
ready 10 time 

Tub centenary celebrations of the Institute of Fiance com 
menced as we went to press yesterday, and will terminate on 
Saturday by a visit to the fine chateau of Chantilly, where the 
associates and members will be received by the Due d Anmale 
An account of the fcnindatn n and membership of the Institute 
appeared in these columns a few weeks ago and we hope to give 
in our next issue a fall description of the c eremo ni es now taking 
place 

A BRONZE portrait bust of Dr Robeit Brown was unveiled on 
Friday in his native town, Montroee, Forfarshire, at a reception 
held by the Provost, magistrates, and town council of Montrose. 
Beneath the bust is a tablet with the following inscription — 

Robert Brown, DCL. Oxen , LL.D Edmbmgh, F R b 
London, President of the Linneaa Society Member of the In 
stitnte of France Bora m this house aist December, 1773, 
died m Loodonroth June, 1858 * Botamcorum feeds pcbscepe,* 

Alex Von Humboldt ’ ’ A large number of di s tin guished 
botanists from an parts of the kingdom were present 
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Mr P H Lawuni r, whose bum will be remembered by 
Mime students of mineralogy, bat more widely in lagal circlet, 
died e few dtyt ego We htve tlto to record the death of 
Prof E W Blake, until lately professor of physics In Brown 
University, of Dr b 1 Rogers, instructor m chemistry at 
Harvard University, of Prof V Rjdberg, the Swmliih 
archaeologist, of Mr If W V Stuart, who devoted much 
attention to the study of Egypt and its monuments , of bather 
Hirst, the author of numerous contributions to archeology , and 
of Dr F M Stapft the geologist, while prospecting for gold in 
bat Africa 

Title sixth Congress of Medionc was opened at Room on 
Tuesday by Dr Baccelli, Minister of Public Instruction 

In addition to the papers already notified in the usual way, 
to be read at the next meeting of the London Physical Society 
to morrow, there will he read, if time permits, a paper “ On 
the Magnetic Field of any Cylindrical Coil or Plane Circuit ’ 
by Mr W II Fveictt 

THr steamship Windward which conveyed the members of 
the Jackson Harmsworth 1 olar expedition to brans Josef Land 
arrived at Gravesend on Tuesday It will be remembered that 
the Windward left the Thames in July 1894, she has brought 
I lack the records of the expedition from that date up to the 
beginning of July of this year Mr Jackson and his party 
remain in Franz Josef land and the vessel will return there, 
with stores next June 

A Fink Art, Iniiusiriai ami Makiiimk bxiiiBinoN will 
will be Keld in Cardiff in the spring and summer of 1896, under 
the patronage of Her Majesty the Queen The general object 
>f the exhibition is to illustrate the most recent progress in the 
sciences, arts and manufactures and not merely to be a popular 
show The following is a list of the chief sections, and the 
number of square feet allotted to each —Mining and mining 
appliances, 13 280 machinery, electricity and local and general 
industries, 20 480, maritime, 8400 agriculture and horti 
culture, 7280, health, 5400 fine arts, 9600 

Tux annual exhibit! n of the South London Entomological 
and Natural History Society was held on Thursday last, and 
was much appreciated by the company who went to see the 
numerous interesting specimens arranged by the Committee 
The Society has for its object the popularising of the study of 
natural history, and to promote this it hokii la monthly meet 
mgs, at which papers are read, discussions take place, observa 
lions are communicated, and specimens shown and commented 
on In the summer time field meetings are held for the purpose 
of collecting and observing, and periodical exhibitions are pro 
•noted. The Society s rooms are at Hibernia Chambers, London 
Bridge where a large library and typical collections are kept for 
members’ reference ax well as a lantern for demonstration pur 
poses At present the number of members is about two hundred 
The Secretary is Mr Stanley b dwarfs, Kidbrooke I-odge, 
Blackheath, S E 

Mr D Pino Ron Letherhekd, tends us an account of a curious 
effect apparently produced by lightning in the early morning of 
September 7 In a cottage od Cherkley Court estate, three or 
four tumbler* weraMfc Standing over night, mouth upright, on a 
shelf affixed to the wall of a small pantry, and about twelve 
indws from the window, which was open In the morning one 
of these tumblers was found to havt a crack completely round 
it, so that a ring of glass, having an uniform width of half an 
inch, coul4 be cleanly and easily detached This hoop of glass 
has been gMHrved to be a witness to the vagaries of electrical 
discharasgfTVre seems little doubt that el ect ricit y had to do 
with jPformation of the track, for large thru he, just outside 
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the open window near which the glasses stood, wire found to 
havt been damaged by the lightning It would be inter es tin g 
to know whether the glass was empty or not, or whether it was 
wet up to the level of the crack 

Tub Harvetan Oration was delivered on bnday last, at the 
Royal Collage of Physicians, by Dr W S Church, who took for 
hi* subject “ Haney and the Rise of Physiology in England.'' 
b or 239 years, with but few intermissions, the College has met 
in obedience to Harvey’s direction to commemorate its bene¬ 
factors After referring to the long list of these, Dr Church 
remarked that during the present year the College had received 
the magnificent endowment of £3000 to ettahluh a triennial 
prize for the furtherance of original research on the prevention 
and cure of tuberculosis, the donor being Dr Hermann Weber, 
who, in instituting the prize, joined the neme of the late Dr E 
A. Parkes with hit own After the delivery of the oration, the 
Bely medal was presented by the President Sir Russell 
Reynolds, to Dr W H Gaskell, b R S , of Cambridge The 
medal is awarded biennially to some person who has dutin 
guished himself in the science of physiology it was founded 10 
1866 liy Dr F D Oyster, "In Memonam Gulielmi Baly, 
M D and amongst the names of those who have since 
received it are those of Claude Bernard, Carl I udwtg, Darwin, 
Owen Kitchen Parker and Brown Sfquarf 

In connection with the proposal to change the name of the 
Boulevard de Vaugirarf to Boulevard Pasteur, the Pam corre 
spondent of the Cktmist and Druggist point* out thatjRui 
Pasteur already exists, while twenty one other streets orPanx. 
have been named after chemists Of these fourteen were of 
French nationality, and includeChe\real, Gay I usxac, Lavoisier, 
Raspail Are Davy figures as the sole English chemist, ami the 
only other foreigner is the Swede Berzdhus. The names of seven 
hotiuusts appear on street corners amongst whieh are Dupctit, 
Thouars Jussieu and Linne Nicholas Hamel writer and 
alchemist, who flourished in the second half of the fourteenth 
century, has the distinction of being the most remote name con 
nected with sciences after which the Parisians have called a 
street Thirty nine thoroughfares take their names from doctors- 
and surgeons, amongst these figure Jenner and Vesale, tht 
Belgian anatomist the only two foreign names We commend 
the brench custom to Engliih and municipal authorities at a loss 
for suitable street names It may be thought a doubtful honour 
to have one’s name handed doom to posterity in this manner, 
but the custom serves to show that men of science an, remembered 
in b ranee in little as well as in great things. 

Ttrr following statistics, from the Zatfagtsi, with reference to 
the progeny of a female Manx Cat and an ordinary Tom Cat, are 
interesting The successive litters consisted of three on each 
occasion, and the distribution of tails is shown m the table — 
No toils Half uils > nit tads 

1st litter .3 O O 



The gradual elimination of the tailless condition characteristic 
of Manx eats is singular, and well worth putting on record 
Vxry little detailed information exists as to the effect of wind 
and atmospheric pressure on the tides around the British Isles, 
but it is to be hoped that the Committee appointed at the recent 
meeting of the British Association will succeed in eliciting 
sufficient trustworthy data to enable some general law to be 
dodeoed for the guidance of navigators. The Committee eon 
nets of IW Vernon Harcourt, Prof Unwin, Mr, G F. 
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Deacon, tod Mir W H Wheeler (Secretary) j and as It b 
desirous of obtaining Information from u many port*a*pomiU*, 
we are asked to make iti exigence known. A printed form, 
1bowing the wmmt in which it ii proposed to collect the tidal 
statistics, will be sent to any one who win render suHstsnca to 
the Committee, by Mr W. H Wheeler, Boston, Lincolnshire, 
who wiU also be glad to receive records of tides affected by 
gales. 

In connection with the growth or orchids, writes Mr J H 
Hart, in the October ButMin of the Royal Botanic Gardens, 
Trinidad, It has been noticed that the pretence of ants is 
apparently necessary to their maintaining a healthy condition j 
but whether this is in reality due to some action iff the ant itself, 
or to some indirect cause, has not yet been proved, and invesb 
gallons are needed to show what is the real influence the ant has 
■upon the health of the plant It has been suggested that the 
presence of stinging ants acts as a protection to the plants, but 
Mr Hart is inclined to think, from recent investigations, that the 
benefit the ants confer on the plant are those of providing it with 
the mycelium of a fungus to cover its roots, which organism 
enables it to take up food which would be otherwise unattain 
able It may be shown that the ants act as* protectors to the 
plants, as well as providing them with a means of obtaining 
nutriment, but Mr Hart believes it to be almost certain 
that the fbngna which grows m the material they accumulate 
around the root plays a much more important part, by providing 
the plant arith food material. 

Tax first number of what promises to be a useful serial publi 
cation has just reached us from the U S Weather Bureau The 
periodical has for its name ChmaU JBTtaUk it is edited, 
under the direction of Prof W L. Moore, the new chief of the 
Weather Bureau, by Dr W F R. Phillips, and it is devoted to 
climatology in relation to health and disease. Tables are given 
showing, foe one hundred selected stations, statistical informa 
don relative to atmospheric pressure, temperature, humidity, pre¬ 
cipitation, wind, and sunshine, the relative prevalence of 
certain diseases j and the mortality from different causes, in each 
State In addition to theso statistics, all of which refer to the 
conditions during July of this year, the new publication contains 
charts showing the avenge pressure departures from the normal, 
ranges of pressure, prevailing winds, and normal wind directions 
for each week in the month, and similar charts to exhibit 
graphically the absolute and relative data referring to temperature, 
humidity, and precipitation Thera is also a chart for each week 
showing the total mortality by States, and representing diagram 
rustically the average climatological conditions so for as 
determined by the mean temperature and humidities and the 
total amount of precipitation The general aim of the Weather 
Bureau in this new field of work is to collect the meteorological 
and hygienic at atfe t ics considered by medical climatologists of the 
greatest correlative importance, and to publish them m a useful 
and instructive form By showing the sta t istics of mortality and 
morbidity side by side with those of climate, new information 
as to connections between sickness and weather changes will 
probably be discovered 

The P ij n ktkgicl Rrvim for last month contains an in 
tcresting paper by Mr R. Meade Bacbe, on “ Reaction Time 
according to Race.” lie suggests that the higher intellectuality 
of civilised whit* sacaa may have been gained at the sacrifice of 
quickness at response to sensory stimuli, and states that it b a 
matter of femffiax observation that Negro children are quicker in 
their moveme n ts than the children of white folk. At his request 
Prof Iighfawe Witmer made careful and enact observations on 
parsons of tbc Caucasian, American Indio, and African (Negro) 
race*. These are gives in three tables. Taking response to 
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auditory stimuli, for example, the order of quiekneqi b (i) 
Indian, (a) African, (3) Caucasian, in the relation of 
116*37 t 130 146*93, these being the reaction times in 

thousandths of a second. Although the numbers of individuals 
dealt with (not mote than a down in each case) are small, the 
results are suggestive, and anil no doubt lead to further 
investigation. 

The attention of those who are interested in the question of 
the inheritance of acquired characters may be drawn to a paper 
which Prof Mark Baldwin contributed to Scintt (August 33, 
189$), under the title “ Consciousness end Evolution.” Prof. 
Baldwin felb to see any great amount of truth in the claims 
of Mr Spencer that intellectual progress in the race requires the 
hereditary transmission of acquired increments in mental faculty, 
and adopts the view advanced by Webmann in 1889, and taken 
up more or less independently by Mr Ritchie and Mr Kidd, 
that social advance b rather by tradition than by hereditary trans- 
mission. " Man, ’ said Prof Wmtmann, "availing himself of 
tradition, b able, in every part of the intellectual domain, to 
seize upon the acquirements of his ancestors at the paint where 
they left them, and to pursue them further, finally himaelf 
leaving the results of his own experience and the knowledge 
acquired during his lifetime to his descendants, that they may 
carry on the same process.” Prof Baldwin seems to have 
reached this view independently, and his paper is well worth 
reading. 

Undu the extraordinary heading of “ The Chemical Theory 
of Freedom of Will,” Dr W Ostwald makes, in the Ltiftigtr 
BtrichU, some suggestive specubtions upon the mechanical 
theory of the universe. That all the phenomena of nature, 
organic as well as inorganic, should he ultimately of a purely 
mechanical character, is contradicted by the science of energy 
The theorems of energetics give the conditions under which any 
event takes place s they indicate which out of ail the possible 
courses it will follow, and to what state of equilibrium it tends. 
All thb does not Involve the element of Ume, except in the case 
of kinetic energy In the equations representing mechanical 
processes, ! time may be put as positive or negative without 
rendering them invalid In other words, all purely mechanical 
processes are reversible, while natural processes are not They 
have a forward and a backward aspect Now there are pro¬ 
cesses in nature in which an agent influences the time daring 
which a certain event takes place, without being itself affected 
in any way Thb happens in all cases of catalysis, and the 
laws of catalytic action are as yet only very imperfectly 
understood. It b known, however, that the acceleration of the 
process b proportioned to the concentration of the catalyaer 
May not the human mind, the author argues, act upon matter 
somewhat in the manner of a catalyaer, accelerating the 
chemical and mechanical processes associated with psychical 
activity without any expenditure of energy? Thu may be 
worth consideniy. But it must he remembered that the course 
of natural phenomena can be influenced in many ways without 
the expenditure of energy Arf elastic mlssiie rebounding from 
a rigid plane is a case in point, or a river flowing between 
its banks. 

The production of antiseptics appears to be more and more 
engaging the attention of the great German colour manufre 
turers, and yet another compound, rejoicing m the name of 
potasrinmorthodinitrocresolate, has been introduced, which* 
pro mi s es to prove of considerable service both to the brewer 
and to the horticulturist Messrs. C O Han and W von 
Miller have published an account of their investigations with 
this sabetance—or EMtotowf*, a* it b more generally called— 


in the Mntnekm AUgtmtin* Ztihmg, and it appear* that a 
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solution containing bat one put in Ijoo to sooo putt of soap- 
water proves detractive to all common injurious parasites with 
oat any deleterious action on the plants Prof Aubry, the 
well known director of the experimental brewing station in 
Munich, has examined its disinfectant action on yeast, and finds 
that the latter, when treated with antinonnin, remained for a 
longtime in a fresh condition in the heated workrooms, whilst 
untreated yeast rapidly underwent decomposition A closer 
examination showed that all the specimens exhibited destruction 
of bacteria, while the yeast itself proved resistant to even 
stronger solutions, up to 5 per cent Numerous other expert 
ments have been made with this rubetance, and so far it promises 
well, being also odourless and very inexpensive Whether this 
new antiseptic will succeed in carrying out all that is hoped of 
it, remains to be {seen, meanwhile it may be regarded as an 
interesting, and possibly important, contribution to onr list of 
disinfectants 

Messrs Macmiuan and Co will issue m the course of 
November a further instalment of their “ Cambridge Natural 
History " The volume is mainly devoted to insects, being the 
first port of a complete treatise on the subject by Mr David 
Sharp, FRS Introductory sections on Penpal us and on 
Myriapods are contributed respectively by Mr Adam Sedgwick, 
F.R S , and by Mr f G Sinclair The volume is the fifth in 


isi is a bibliography of North American pabsentoiegy for the 
years 1888-92, inclusive j and No isa contain* the results of the 
primary tnangulabon executed by the Surrey during the part 
twelve years—that is, suica the commencement of work upon the 
topographic atbu of the United States la coa d as fcm, we wish 
only to remark that the gratitude of geologist* m dee to the 
United States Government for providing the food* to publish so- 
many works, not only of national but also of international im¬ 
portance 

The current number of the fottrnal it Pkysupu contains m 
paper by MM Abraham and Lemctne on the measurement of 
very high potentials by means of a modified attracted disc 
electrometer Two forms of instrument are described, the one 
for standard measurements, and the other, which » of simple 
design, intended for measuring potentials up to 100,000 volts 
to within about one per cent In the standard instrument, 
which resembles a modified Kelvin electrometer os designed by 
M Bailie, the movable disc is suspended from the beam of a 
short beam balance, the extent of the movement being bunted 
by stops In order, when desired, to make the movement of the 
balance beam stable, an auxiliary knife edge is placed below the 
chief knife edge of the beam, and weights are placed in a pars 
suspended from this auxiliary knife edge The attracted disc » 
maintained centrally within the guard ring by means of three 


the senes, and will be followed at no long interval by the second 
volume, in which various contnbutors deal with worms and 
Polyxoa. The ninth volume, in which Mr A H Evans treats 
of buds, may be expected before the end of next year 
Among Messrs Macmdlan s announcements for next week, one 
of the most important is that of an exhaustive work on "The 
Structure and Development of the Mosses and herns’ (Arche 
goniatie), by Dr D H Campbell 

Within the past few days, a bulky bundle of new publications 
of the U S Geological Survey has been added to the many 
reports and memoirs of the Survey already lying on our table 
The amount of work represented by these volumes is so exceed 
ingly great, that limits of space prevent us from attempting to de 
scribe and discuss the ground covered in them We propose, 
however, to give in an early issue a general account of the recent 
publications of the Survey, and content ourselves at present with 
the bare statement of the volumes received during this month 
First of all, we have to acknowledge the receipt of the fourtecenth 
annual Report of the Survey, in two parts Fart 1 contains the 
report of Mr J W Powell, the Director, on the operations of 
(he Survey for the year ending June 30, 1893, end part 2 (a 
volume of mx hundred pages) contain! papers on geological sub 
jects, among which we notice—the potable waters of Eastern 
United States, the natural mineral waters of the United 
States, measurements of met discharges, the laccolitic 
mountain group* of Colorado, Utah, and Arizona, the gold 
silver veins of Ophir, California, geology of the Catoctin Belt, ! 
tertiary revolution in the topography of the Pacific Coast, the j 
rocks of the Siena Nevada, pre Cambrian igneous rocks of the 
Unlcar Terrene, Grand Callon of the Colorado Two mono 
graphs of the U S Geological Survey have been received, viz. 
sols xxiu and xxiv The former deals with the "Geology of 
the Green Mountains in Massachusetts,’ by Messrs R Pumpelly, 

J E Wolfit and T Nelson Dale, and the latter contains Prof R 
P Whitfield's text and drawings of the Molluscs and Crustacea 
of the Miocens formations of New Jeriey Both these valuable 
monographs an profusely illustrated Finally, Bulltiau Noa 
118-122 of the Survey have come to hand No 118 is a geo 
graphical dictionary of New jersey The next ButUtin contains 
the results efa gegwaal reconnaissance m North-west Wyoming, 
wfth apedalrafooHUe to economic resources, No isou on the 
Dtvotua^ tfti im of Eastern Pennsylvania and New \ ork No 
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fine fibres The simplified form of electrometer is, however, 
the one which exhibits most novelty In this instrument the 
attracted disc is earned by a rod attached to one arm of a 
Roberval’s balame The movements of the balance, which 1* 
limited by stops, is noted by means of a long pointer attached 
to one of the horizontal bar* of the moving parts Finally, 
the adjustments of the guard ring and attracted due are not 
made by means of a complicated system of adjusting screws, 
but by the simple bending of their supports. These support* 
are made of soft c ipper wire, and in the case of the guard ring, 
have an S shape Thu manner of allowing for the adjustment of 
the parts of 1 piece of apparatus is one which will very often 
be found of use and we may mention that lead wire u par 
ticularly well suited for the purpose The authors have made 
a series of experiments to test what u the maximum distance 
between the attracted and attracting dues it u allowable to use, 
and find that the greatest distance to be equal to half the width 
of the guard ring In making their measurements, the authors 
have used a novel method of obtaining a high potential which 
should remain steady for some minutes Their arrangement 
consists of an electrostatic electric machine driven at a am form 
speed by a small motor The poles of the m a chin e ore joined 
to two points, between which a continuous stream of sparks 
passes One of these points u connected to earth, and the other 
by means of a poor conductor, such as cotton soaked in 
paraffin cal, to the inner coating of a Leyden jar Under these 
circumstances it u found that the potential of the interior coat 
mg of the jar u very constant Thus in a senes of measure 
menu recorded by the authors, the maximum change in six 
minutes amounted to only I part in 1000, the potential being 
about 20,000 volts 

The additions to (he Zoological Society’s Gardens daring 
the past week include a Mozambique Monkey (CtntpUktcus 
ftgtrythrui, 9) from East Africa, a Smith’s Dwarf Lemur 
(Mtcrtcebm mtihi) from Madagascar, presented by Mr R 
Dyer j a Rhesus Monkey {Mtuactti rktmt, 9 ) from India, 
presented by Mrs Vernon Btden, a Polar Bear (tVnar 
martiimtu, i) from Spitsbergen, presented by Mr Arnold 
Pike » two Masked Parrakect* (PyrrkuUfsiiptrittudt) from the 
Fiji Islands, a Blue and Yellow Macaw {Ara trarcama) from 
South America, a Peregrine Falcon (Fafr# ftrtgHnut, var 
Amtum) from North America, a Night Heron {ffycUctrtut 
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grlstta), European, an Antarctic Skua { Stertmanus aniaretscus) 
front the Antarctic Seal, pretented by the Hon Walter 
Rothschild , two Senegal Touracous (Corytkeux porta) from 
Weat Africa, presented by Mr I J Roberta, three Blackcap* 
{Syhns atruapptUa), a Nightingale (Domltas turn nut), Bntiah 
pretented by Mr Poynter , a Wall Luard (Leutrim mttralts) 
from Sualy, present e d by Mr A M Amster, a Dwarf 
Chameleon (CkamaltoH pumtlus) from Sooth Africa, presented 
by Mrs S Jackson; two Squirrel Monkeys (Ckrysotkrtx 
tcturta) from Guiana, a Spotted Eagle (Aqvtla maria) from 
India, three Weka Rails (Ckydromut cmstralu), four lusters 
Luards (SpkoHodon punctahu) from New Zealand, deposited , 
two Gnsons (Gahctu vottata ), a Coypu (Myopotamns coypus) 
from South America, two Western Boas (Boa occtdtntaiu) from 
Paraguay, purchased 


is illustrated by a reference to the arrangement of the asteroids 
in space, whose distribution offers peculiarities explicable on the 
hypothesis that the mean daily motion is variable if the 
approximation to commensurabthty oversteps a defimta (unit 
Taking a lot of twenty five asteroids, wherein the value of 
*= 1 - 2p is less than one fifteenth, he shows that none have a 
period giving a mean daily motion very approximately twice that 
of J up ter (598 3) The mean daily motion of these twenty 
five lies between 56a 2 and 640 2, but none come be 
tween J72 6 and 614 4, that is, the mean motions 


comprise those more recently discovered The asteroids Nos. 
332 and 381 have mean motions of 605 5 and 613 5, respec¬ 
tively, and it should further be remembered that m the whole 
list of astert ids, there are only five whose means approach the 
lower limit of 562 This remark simply refers to the value of 
the illustration, not to the accuracy of the fact it is called in to 


OUR ASTRONOMICAL COLUMN 

Sun spot Observations in 1894 —Ina 'Uparatabdnuk aus 
iter Vurtotjakrscknft dtr Naturforscktndtn Gtselluhaft tn 
ZUruk, Jahrgang 4, 1895, 1)1 A Wolfer brings together nunc 
results relating to the sun spot statistics made in Ztlnch and else 
where for the year 1894 The pamphlet opens with a deter 
mutation of the constants for reducing the observations of each 
observer to one scale 

The mean observed relative number of spots for 1894 came 
out as 78 o os against 84 9 in 1893, showing a distinct 
decrease The secondary variations were also very prominent 
during this year j further, between two very low minima 
there occurred a prominent maximum lasting from May to July 
Nevertheless there was on the whole a general decrease, making 
it possible to determine the epoch of the last important maximum 
Having plotted the relative number of observed sun spots for the 
three years 1892 94, and connected them together, the smoothed 
curve indicated a maximum at 1894 o The length of the 
elapsed period, that it, from maximum to maximum, became 
18940- 18839= 100, 

and the interval between the last minimum and the present 
maximum 

18940-18896 = 44. 

Dr Wolfer makes a comparison of the sun spit numbers with 
the variations of the magnetic declination Here there seems to 
be a very good agreement, and the curves for both are very 
similar Tie epoch of the maximum magnetic variation, mde 
pendently determined, occurs in August 1893 or 1893 6, which 
coincides exactly with the secondary rise of the curve of relative 
spot numbers. This secondary rise in the curve occurs just 
before the time of maximum deduced from the smoothed curve, 
and suggests rather that the former date should represent the 
chief sun spot maximum Dr Wolfer, however, is not of this 
opinion, and prefers to hold to the date gathered from the mnn 
curve The pamphlet concludes with a tabular statement of 
each of the observers individual observations for the year 1894 
together with reference to the literature 


Planetary Perturbations — In No 331a of the Astro 
nomtstko Nackrukttn, Prof A Weller gives another paper on 
the subject of long period and secular perturbations The 
particular case considered is that of the disturbance of a 
planet, having a mean motion approximately twice that of the 
disturbing planet, and is really * specisJ case of the more general 
problem of perturbations already treated m earlier numbers of the 
same journal We cannot indicate here the mathematical 
formula; which are given, and much of which would be un 
intelligible without the earlier papers, but attention may be 
called to one of hit results 

When the commensurability in the periods of the disturbed 
and disturbing planets becomes venr close, that is if I mi-ip be 
very small, where p is the ratio of the two mean motions, the 
series by which the perturbations are expreseed is not convergent, 
and the problem 1 b apparently insoluble Such a result 11 
ucoamtent with the regularly observed motions of the planets, 
and therefore points to some error m the assumptions on which 
the solution of the problem is founded This error Prof 
Weiler traces to die treatment as constant 0/ the semi axis 
major of the disturbed planet’s orbit The justice of this remark < 
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Thr Systfm of a Cfniauri —The mendian measures of 
the positions of aj and tq Centaun, made at the Cape in 
1879-1881 have been utilised by Mr A W Roberta for a 
determination of the relative mosses of the two stars, and ether 
data connected with the system (Ast Nock No 33x3) The 
place of the centre uf gravity for 1880 is given as R A 
14I1 31m 27 537s declination -fe'io acr 63 ±0 13, 
proper motion in declination (1880) «• + O 750 ± O OOC, 
proper motion m R A. (1880) = - 7* 291 ± o 032 For the 
relative masses of the two stars, the values derived are JI to 
49 ± I/SO of the amount 

According to the results obtained by Mr Roberts, a, 
Centaun u. very slightly heavier than the sun while «, is 
about two hundredths lighter Since a, is now between 
five and six times brighter than a„ it must have by far 
the brighter surface Taking a mean of the different values 
which have lieen obtained for the sun’s brightness in relation 
to the stars, it would appear that a, Centaun is as bright ak 
our sun, while a, is about five times fainter a, Centaun is 
accordingly some distance on the downsvard track from the 
dignity of a sun to that of an ordinary planet while a, Centaun 
is, as regards light, sire, and mass, a twin brother of our 
sun Spectroscopic observations iWll furnish another method 
f ir determining the relative masses, but, in order to improve on 
our present knowledge, the observations of velocities must be 
Accurate to within one or two tenths of a mile per second 


Holmes Comet —This comet which has presented such 
pecubonties both in its physical structure and the form of its 
orbit as to make it one of the most remarkable ometa of short 
period, has been made the subject of an elaborate investigation 
1 y Dr II J /wiers Taking into account the action of Jupiter 
and Saturn, but neglecting that of the Farth, to which, owing tti 
the great perihelion distance of the comet it cannot make any 
close approach, Dr /wiers is led to fix the date of the next 
perihelion passage on Apnl 27, 1899, and gives an ephemens 
commencing on February 16, 1898, the earliest date at which a 
search 11 likely to be successful The theoretical brilliancy Is 
then o 0063 and when last seen in 1893, the brilliancy was ex 
pressed by o oi 18 In April and May, when the comet wiU be 
well situated for observation m the southern hemisphere, this 
latter quantity will be exceeded, and will approach that, that the 
comet possessed in January 1893, when it underwent such a 
remarkable change m its appearance If the comet retains its 
stellar bke character, the difficulty in detection will no doubt be 
increased, but an early discovery is eminently desirable 


ON THE HABITS OF THE NBA, THE SHEEP- 
LATINO PARROT OT Nh W ZEALAND 
'"THE kea, the mountain parrot of New Zealand (Nestor tut* 
Mu), has earned considerable notoriety from its remarkable 
habit of attacking living sheep It is commonly stated that the 
natural food of this bird consists of insects, fruit, and bemei, 
and that it has developed a taste for a carnivorous diet only 
during the last thirty years Mr Taylor White, however, has 
recently pointed out (Zoologist, August 1S95) that the various 
statements on the habits of this bird have all been derived from 
second hand information 1 and, as the habitat of the parrot is on 
the tops of Alpine ranges, owners of sheep and shepherds who 
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in winter and simmer March the mountain tope for their stock, 
■tie the men beat fitted to tell us about the habits of the bud 
On observations made during such experiences Mr White bases 
his owh account In the district with which this writer was 
acquainted, the kea always lived high up on the mountains, 
among rocks and boulders, a long distance above the forest line , 
in sow a situation, of course, bemes and fruits were out of the 
question, and the bard appeared to lire on lichen and any insects 
it eopld find h ven when the ground was covered with several 
feet of snow, and when roots and other food were out of reach, 
lichen growing on steep rocks would still be obtainable by the 
bird The view that the diet of the kea generally consists of 
fruit and bemes would thus appear to be erroneous 

It will be remembered that Wallace and others stale that the 
kea regards the kidneys of sheep as a “ special delicacy,” and 
that it attempts to bi now into its victim in such a way as to 
reach this part Mr White, however, opposes this prevalent 
view, and regards it as probable that the Uid demru. to obtain 
the blood of the sheep rather than the kidneys, and in support 
of this view states that he has never seen a dead sheep attacked 
by ktas The fact that the kea so frequently pierces the body 
of a sheep in the region of the kidneys is due to the position ft 
takes on the back of its victim to maintain a firm hold—a position 
from which it cannot be easily dislodged, as it could from the 
head or rump < f the sheep In corroboration of this Mr White 
mentions that sheep with long wool are more frequently attacked 
than animals with short woof, as apparently the long wool gives 
the bud better facilities for holding on with his fret when 
drilling a hole into the bock of the sheep It is not very easy to 
conjecture bow this habit of attacking sheep was first acqufred 
by the kea. In winter time the sheep are coiered with snow, 
and often have icicles hanging lo their wool, and it is suggested 
by Mr White that kea* may have mistaken sheep so disguised 
fur snow covered patches of rock It may further have happened 
that when searching the supposed rocks for insects the birds in 
some cases would taste the blood of the sheep “ When some 
of the birds had once found out that the blood of the sheep was 
good for food others were soon initiated into the performance 
It* is possible that in aome such manner the kea may have 
gradually acquired this curious and unattractive habit which 
renders the bird such a jiest lo the New 7ealand farmer 
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*T^Hr capacity possessed by the roots of certain parasites 
such as Custuta, to penetrate into the tissues of their host 
is apparently an unique, not to my a remarkable phenomenon A 
little reflection, however upon the powers of roots in general, 
leada ns to doubt whether this property is really as reatneted 
as the first glance would lead us to imagine and when we 
peruse Prof Pfeifer * work upon the pressure of Ihe root and 
find that, fir instance the root of the common bean exerts 
during its growth a pressure of some 400 gms , we realise that 
this mechanical actum alone might suffice to drive the growing 
root of most plants into being tisauc, if circumstances nu.es 
Mtated such an expediency This is evidently an important 
point, and touches upon the evolution of the higher parasites 
it is only remarkable that it has so long remained untouched 
We must Dow thank George Peirce for taking up this neglected 
subject, and placing it upon a sure basis (see Bat Zcti September 
1894) The question first to be decided was whether the pres 
sure which Pfefler had found in the growing roots was in itself 
sufficient to force the roots through living tissue 1 or the 
determination of this, iron models of roots weighted up to 
270 gms were employed The apices of these were placed 
upon a cube cut from a potato, and the whole surrounded with 
damp sawdust to keep the living substance fresh After on 
interval of twenty three hours, it was found that the iron point 
had penetrated ifmin into the potato Again, a similar model 
weighted to 320 gms was driven in twenty four hours through 
the cork layer m* 2 m m of parenchyma of an uncut potato 
Also a rooi-model placed on the stem of Impatient snttani , one 
and a half centimetres thick, pierced this in lets than twenty 
hours when 300 gms weight were employed 
Thus a pressure inferior to that found by Pfeffier in the root 
of Vtcia fib* was sufficient to drive an iron model an appre 
enable distance through the living times of the potato 
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It was for from certain, however, whether a pr ese ts winch 
was ample to impel a rigid iron rodlet against a conndenbie 
resistance would have equal efficiency m the case of a root, the 
pressure in which arose from so uncertain and inextricable a 
source as its bfe 

There were many facts both pr* and centra 
rhe sod substance or substances, which h would seen that 
most roots excrete during then growth, might possibly facilitate 
the root’s power of penetration Just as many fungi eat their 
way, as it were, into the solid wood of then host by means of 
ferment bke substances which they secrete and pour out upon 
their substratum, so might the roots perhaps bt expected to 
soften and prepare their way by means of their acid excretions 
Against the supposition could he raised the fret, already broached, 
that the force* impelling the root apex forward, are derived 
from the vital activities of that structure, and than these nothing 
can he more sensible to change of surroundings, or lest to be 
reckoned upon by us, whose conceptions of anything dealing 
with life are yet shrouded over with the darkest obscurity 
But to pass from speculation to facts, we find that Peirce 
tested this point by experiments on the seedlings of Braisua 
napus and Sutapt alba He took a potato, and split it in half, 
on one of the halves he cut a number of small slits, into each of 
which he inserted a seed of the plant under obaeriratton He 
then placed the potato halves together, binding them 

» with Urine Hie whole contrivance was placed in a 
containing damp sawdust, care bang taken that the cut 
surfaces of the tuber lay himrontally After an interval of 
twelve days the specimens were examined, and although aome 
were found to have grown between the cut surface* (for nearly 
all had germinated) yet others had pushed their rootlets vertt 
cally downwards *0 as to penetrate the substance of the potato 
In some instances so vigorous hod been the growth that the 
rootlet had traversed the whole thickness of parenchyma 
pierced the hard eorky layer if the surface, and then reached 
the sawdust without 

Anatomical esinunation of the root and surrounding potato 
tissue showed sever il peculiarities In the first place, the young 
root was almost devoid of the customary clothing of naira 
secondly, the cells of the potato had undergone alteration, mas 
much as those which were in immediate contact with the 
advancing root were much contorted and tom, whilst two or 
three layers neighbe uring on the injured elements had undergone 
division by walls jiarallel to the long axis of the root, and had 
subsequently become corky in nature By this means the 
intrusive rootlet was enclosed within a corky cylinder or sheath, 
cutting it off more or less perfectly from the living, unharmed 
tissue of ihe tuber The March grains were in every case 
unaltered hut l’nmet m his research on Cynodon, and Peirce, 
in his examination of one of hit specimens of Pisum, noticed 
certain graini in the neighbourhood of the root apex which were 
partially dinntegrated This, however, is not a necessary con 
sequence of ferment action indeed, a check experiment of 
Peirce * leaves little doubt that the disintegration results in these 
cases from the activities of bacteria which had gained an entrance 
with the root Glass tubes closed and pointed at one end were 
sunk, like the iron models already mentioned, into potato tissue 
In one instance the apex of the glass was surrounded by 
corroded March grains Here there could be no question 
of ferment formation and evidently bacteria were adherent to 
tht apex 

‘So far the ivpcnments had proved that the thin, delicate, 
and pointed root* of rape and white mustard are able to 
penetrate living tissue* Peirce earned the matter further by 
testing the powers if the blunt rootlets of/V*wwand Via* faba 
to do likewise 1 he rootlets of germinating seeds of these were 
placed in glass tubes into which they accurately fitted, and 
their apice* placed m contact with the surface of a cube of 
potato The seed and glass tube were rigidly held by foyen 
of gypsum, in which a gap was left for the extetwon of the 
plumule The whole was kept moist by damp sawdust After 
three days the roots were found to have pierced the living turae 
to the extent of 7 5 m m 

Other experiments were made on the same plants in which 
other assies, such as stem of Impatun* sultan*, leaves of 
Ecbevmna and Aloe, petioles of Rheum, Ac , were substituted 
for the potato These also were penetra t ed by the rootlets 
In some instances, however, such as leaves of Aloe and 
petioles of Rheum efiamle, the jpabulum was evidrattty un 
suited to the healthy ex is ten ce of the root, for after a short 
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Similar remit* had baen obtained with the hauatona (modi 
M root*) of Cuscnta, in a former retouch of George Peirce’* 

‘ -"ng achievement of the mum worker was to 

m a* parasites upon other plant*, from 

a -g The hoct which gave the 

_ ., o have been Impahtns suttam 

The young Pimm grown under these unwonted conditions 
produced an almott normal root system, with numerous sale 
branches, but the *tem waa atunted in it* growth, although it Imre 
leavea and a few flower* The roots, it may be mentioned were 
here aleo devoid of bain Thu experiment 11 extremely interest 
mg u a great many way* It shows in the first place how fine' 
1* the hne of demarcation between an ordinary earth grown 
plant, MchasPttom, and a phanerogamous parasite especially i 
partial parasite like mistletoe 

Agam, it has a physiological interest it is suggestive of a new 
path of research A strict and careful comparison of the details 
of outward form and internal anatomy ra a normally grown 
Pimm, or other plant, with those found in one which is so to 
speak, an induced parasite, must hey vnd all doubt shed much 
light upon the relationship lietwecn the shape and structure of 
an organism and its surroundings 

We know but too little of this hrtnch of biology at present 
Why an organ should be shaped this way in one individual 
and that way in another, may indeed be partially answered m 
some cases, but these instances ire few and thiAnswers are in 
complete, to say the least of them Rtluoi t Bl kk 


DR A SCHMID! S THFOK 1 OF FARTH 
(3| QUASI- MOTION 

[Nor* —The following pages contain a summary of an in 
teresting but little known paper by Hr August Schmidt r f Stull 
put An English translation was preparedby the late Hr 1 \<n 
Rebeur Paschwttr for the Setsmolotfual Journal of fapan but 
arrived too late for publication in the concluding volume of the 
sene* The original being too lont foi insertion in Nai i HI I 
have condensed it at the transhti rs request, at the same lime 
adhenng as closely as possible to the author s words The title 
of the paper is * Wcllcnbewegung und Trdbeben ein Beitioe 
rur Dynamik der trdbeben ’ (/a/in ihcfte dei Vrrttns fin n Uif 
Natwkundc m Wurttcmburt, 1888 pji 348 370) In a lalcr 
paper (same journal, 1890, pp 300-233) Hr Schmidt apulu 
his theory to the Swiss earthquake of January 7 1889, and th 
Charleston earthquake of August 31 18M1 C Davison | 
CEISMOLOGISTS aimme the propagation of earthquake 
vJ waves to take place uniform!) in all directions, they reg ird 
the coseismal or wave surfaces as concentric *|>heres the rays as 
straight lines normal to the spheres This, however is an 
entirely unjusufied assumption which certainly facilitates the 
calculations, but leads to very doubtful results in determinations 
of the velocity of propagation and of the depth of the earthquake 
centre It is impossible that seismic rays should he straight 
hnes, because the conditions on winch the velocity depends 
undergo change with increasing depth below the surface 
Though experimental determinations of the velocity do not agree 
with th# theoretical value tjefd yet it is clear that the \elocity 
must depend on the density and elasticity of the rocks through 
which the wave is propagated Now the modulus of elasticity 
owing to increased pressure, must increase with the depth below 
the surface ; and therefore the velocity of the earthquake wave 
must-alto increase with the depth 

As the velocity of propagation increases, the energy of a 
vibrating particle diminishes, and thus, as is well known to be 
the case, earthquakes should be less noticeable in mines than on 
the surface of the earth 

A mm Jm mt of Hopkins law —Let us imagine a wave cm 
sue ting from a deep centre and propagated in all directions 
A vertical plane through the centre cut* all the successive 
cnensmal surfaces, as well as the earth's surface Let us suppose 
the aection of the latter to be a horizontal straight line The 
lower parts of Fig* 1 and a show the succesnve portions of the 
- 1 —*-— *--■- Fig. t, whh itseqm- 


NO 1356, VOL. 52*1 


Sr - * rf^wj^iu 

ras they rise and with 


with its curved 


rays convex downwards, represents our new theory The 
horizontal straight line, dividing the upper part of the figures 
from the lower, rep rese nts the surface of the earth In Doth 
figures the rayi at first appear equally distributed in all directions 
from the centre in Fig 1 they remain so, but in Fig 2, ra 
order to continue Normal to the wave surfaces, they must diverge 
at a much more raptd rate below than above, thus becoming 
convex downward* Of course, Fig 2 only represents s special 
hw of increase of velocity with the depth—the velocity is sup 
posed to vary as the depth—but the genera) character of the 
figure with its rays convex below remains the same if the law 
is a different one 

A companion of the figure* shows that in Fig a there 1* a 
greater condensation of the seismic rays, and therefore a greater 
intensity of the shock in the neighbourhood of the epicentre, 
and this corresponds better with the effectB observed within the 
ares of greatest disturbance 

But more important for our purpose are the sections of the 
earths surface contained between two successive coseismals 
1 och of these sections is a measure of the distance through which 
the wave appears to progress from minute to minute at the sur 
face In reality it progresses obliquely from below in the 
direction of the rays, and the real distance through which it 
moves is smaller lhan the apparent one We can only obstrve 
the apparent velocity at the surface If we have at our disposal 
a sufficient number of good time observations, we can draw the 
horizontal coseismal hnes on a map and determine the apparent 
velocity from their relative distances In both figures, the 
apparent velocity has its greatest value at the epicentre and 
decreases 1 ulwards In tig 1, it gradually approaches asympto 
tically the true value in the direction of the ray* This is the 
law which HrpVtns propounded in 1847 In Fig 3, the ap 
l*n.nl velocity at first diminishes rather rapidly, until it 
reaches the value if the true velocity at the depth of the centre, 
hut afterwards it again increases gradually with the distance 
We thus imve at the following amendment of Hopkins’ law, 
which will be expanded afterwards the apparent velocity at the 
surface is never less than the true velocity at the centre and 
vanes with it 

Difftien n in railh/uake Velocities —According to the old 
the >ry every snlatance ought to possess its own velocity dc 
pendent on its internal structure The limit, which is defined 
by Hopkins hw as the 1< west possible value of the apparent 
velocity ought always to be the same m any given region Ex 
peritnent* by Pfaff Mallet, and Abbot lead to different values 
f r different substances as was to be expected But they also 
show considerable variations in the same material the velocity 
increasing with the strength of the initial impulse Real earth 
quakes show even larger differences in velocity than artificial 
ones, and often earthquakes of less intensity art propagated with 
n greater velocity in the same region than very strong ones 

rhese differences are inconsistent with Hopkins law To be 
txplamcd by the old theory they require for the centres of 
c-irthquakes with great velocities an enormous depth below the 
surface a near approach 1 1 the centre of the earth, for an earth 
quake emanating from the centre itself would amve simul 
taneinisly at all points of the surface With our new hypothesis 
such differences aie necessary and even with the hugest 
velocities the earthquake centre may be at a considerable distance 
from the centre of the earth 

Proof of the Lav. —The law that the velocity at the surface is 
never less than that at the earthquake centre includes Hopkins’ 
law This indicates thr l the law is a general one It* mathe 
mutual demonstration is contained in the law of refraction We 
may distinguish the following three velocities (1) the velocity 
at the 1 entre , (2) the true velocity at the surface, • * that 
part of an earthquake ray through which the wave progresses in 
one minute, w, (3) the apparent velocity at the suiftce, 1 1 the 
horizontal distance between two succesnve coseismals cone 
sponding to an interval of one minute, z As an example, let ns 
take m fig 2 the horizontal distance between the fourth and 
fifth coseismals from the epicentre as a representative of v, and 
let the section of the ray between the same coseismals near the 
surface represent u, and the distance between the centre and the 
first coseismal *, Then, if • be the angle between the ray and 

vertical at the point where it meet* the surface, we have 

«/*m a, and, if a, be the angle which the same ray make* 
with the vertical through the earthquake-centre, we have by the 
law o t refract too v m ujgm m » ujtia «, 

Now, 1st fas consider the different rays emanating from the 
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earthquake centre When ■] u equal to zero, tr is infinitely 
great As a, increases, e decreases, until a, * 90' Thu 
corresponds to the ray which start* horizontally from the 
centre, and at the point where this ray reaches the surface we 
have v = w, When a, becomes obtuse, the value af sm a, de 
creases spun, and v increases, though more slowly because the 
rays diverge more and more but at an infinite distance v would 
again be infinitely great 

The only condition by which our law u bound is that the true 
velocity of the wave u alwsys the same at the same depth , but 
the variation of velocity may fellow any law The law would 
even remain true if the velocity were to decrease with the depth , 
but in this case the rays wouldbe concave downwards, and only 
a few would reach the surface But, as we have every reason to 
believe that t increases with the depth, U follows that the rays 
must be convex downwards and not only the ray which is hon 
rental at first bends upwards but all rays do so in time 1 he 
whole disturbed area of an earthquake is thus divided into two 
rones an inner circle in which the apparent vclo lty 1 decreases 
as the distance from the epicentre increases and in outer ung in 
which » increases with the distance up tv infinity The inner 
circle is the region of the direct rays, the niter ring that of the 
earthquake energy which by refraction is brought up from below 
The smallest value of 1 corresponding to the boundary between 
the two tones measures the velocity if propagation at the depth 
oisthe centre 





f* Thexflect f curvature of the earths sirfvee, which we have 
so far|neglected will ci n 1st in a diminution of the rate at 
which the velocity increases in the outer tone 

rht Fm tkqttakt Hodograph 1 —The law connecting the 
variations in the apparent velocity at the surface is best ex 
plained by the upper parts of Figa 1 and a At the points where 
the surface line u. cut by the coseismals normal* are erected to 
the surface of I, a, 3, &c , units m length, representing the 
differences in time from that at the epicentre A curve passing 
through the ends of these normals represents what we call the 
hodograph The greater the inclination of the curve to the 
surface Una, the less is the apparent velocity, t, at the corn 
sponding point of the curve Where the curve u horuonul the 
velocity is infinitely great, where it u convex downwards the 
velocity decrease* outwards, where it is concave the velocity 
increases. The hodograph in big 1 u the hyperbola of von 
Seebach and Mmmgerode If we use the aame scale for the units 
of time add velocity, the hyperbola 1* rectangular and the 
asymptotes axe directed toward* the centre In big 2, the 
hodograph is no longer hyberbolic, at the epicentre it is 

- . ---*- A -rds, gradually approaching a 

t of inflexion, after which it 


1 Th* was' bedsflfetA warren by Hu 
imuti srayt frS lh e vansbl. vrioeny gf * 
think that Mjrjjpudi* cm wvm if w« u»- 
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becomes concave downward*, and gradually become* honaootol 

r n at infinity If, in the lower part of the figure, we felkrw 

ray which leaves the centre horliontally until it reaches the 
surface, s normal erected at thn pout pastes through the 
point of inflexion 

It is important to study the change* in the form of the hodo- 
graph as the depth of the centre gradually diminishes The result 
is that the two points of inflexion move toward* the epicentre, the 
convex portion become* smaller, and so also doe* Ike “inner 
rone of the disturbed are* When the centre anff epicentre 
coincide, the convex portion of the curve and the inner sone of 
the disturbed area disappear entirely the hodograph consists 
.of two symmetrical concave branches which meet at an angle at 
the centre This suggests to us how we should explain the 
results of measurements of velocities in artificial earthquakes 
In a shock produced at the surface of the earth, the velocity 
must increase from the centre outwards The stronger the 
charges of gunpowder are, the longer are the distances that can 
be employed m the experiments, and the greater the mean values 
of the velocity obtained 



depth off the centre, and it must also vary with the law which 
expresses the change of velocity with the depth But, whatever 
be the unknown law, the hodogpaph must always be convex at 
the epicentre, and passing through a point of inflexion, after¬ 
wards become slightly concave Tills fellows simply from the 
law of refraction without any regard to the rate at which the 
velocity increases with the depth 
As loog as we do not poasess a sufficiently huge number of 
time observations for at least one earthquake, it will be 
impomible to draw any conclusion concerning the law of velocity 
from the form of the hodograph Even with the beat obaerva 
turns, we can never, in drawing the hodograph, expect that all 
points will fell on a regular and continuous curve But wlmt we 
may expect u that, with a sufficiently large number of observe* 
tuns, the grant* will be distributed equally on both skies of such 
s curve The hodograph co nta i ns the observations from places 
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in all possible direction* from the epicentre combined in e tingle 
plane If the velocity it different in different directions, in the 
general figure these difference* will be eliminated when the 
number of observation* is large enough, and the result will be a 
curve free from local disturbance* 

Although the time ha* not yet come for ut to determine the 
definite form of an earthquake hodograph, yet we know enough 
from the best examined earthquake* to decide whether the 
hodograph is an hyperbola or a curve with point* of inflexion 
whether Hopkins law is confirmed by the observations or 
an increase of velocity is noticeable in the outer rone of the 
disturbed area 

The best example for such an investigation is contained in 
von Seebach and Minnigerode s discussion of the earthquake of 
March 6, 187a in Central Germany An inspection of the 
map of coseismals published by them is sufficient to show that 
the horizontal coseismals are crowded together m a striking 
manner near Gottingen and Leipzig at a distance of sixteen 
(German) mile* from the epicentre Accordingly, m drawing the 
hodograph we see how badly the hyperbola suits the obserya 
tion* Several points which are most valuable for the 
determination of tnc epicentre because they are nearest to it 
and which agree most perfectly with one another must be 
rejected in constructing the hyperbolic hodograph, m order that 
the earthquake may not begin at the surface ot the earth until 
ii minute* after it wa* actually < bserved at five different plans 
at five to six mile* distance from the epicentre For sixteen mile* 
the hyperbola leaves all the best observations below it, after 
which nearly all points remain above it until it ends at Breslau 
at a distance of fifty seven mile* from the epicentre At thi* 
place a magnetic needle was found swinging by Prof Galle at 
4b 5m 25s , Berlin time, but the shock itself may have occurred 
several minutes carber The hyperbola 1* made to pass exactl) 
through the point corresponding to this time, for otherwise it* 
vertex would have to be placed still higher than it is now and 
this would increase the already existing disagreement between 
the calculated time of the beginning of the earthquake and the 
actual observations 

How well on the contrary are the observations represented by 
a curve the vertex of which 11 a little below 3h 55m , and being 
convex downwards posies at a distance of seven to eight miles 
between 3b 55m and 3h 56m , reaches its points of inflexion 
at about eleven miles distance with a slope corresponding to 
2 5 miles per minute and then leaving some points on one side 
and some on the other, passes through Tubingen (36 7 miles), 
the last trustworthy jxnnt, until it reaches Breslau one minute 
before the observed time, with a velocity of at least fifteen miles 
a minute 

The Ilerzogenrath earthquake of October 22, 1873 leads to 
somewhat similar results In drawing the hyperbolic hodograph, 
some of the best observations thou used for determining the 
position of the epicentre have to be rejected altogether while 
others must be supposed to err by as much as two or three 
minutes But a curved line, passing through the mean position* 
of the points, is concave throughout on it* lower side with a 
large curvature at the epicentre The figure certainly differs 
little from the form of the hodograph corresponding to a centre 
at the surface, and the inner zone is a curie of not more than 
four kilometres radius 

Thus the best investigated earthquakes at our disposal show 
that the ofaaervations agree much less closely with the older 
theory of concentric earthquake waves, straight rays and 
hyperbolic hodograph, than they do with the new theory of a 
velocity of propagation increasing with the depth, rays convex 
downwards, and a hodograph with points of inflexion 

Tkt Dittrmtnaium *f tit Dtftk cf tkt Ctnirt —If the law 
connecting the velocity with the depth were known, we should 
be able to calculate the form* of the corresponding rays and 
hodograph, and to find a relation between the depth of the 
centre and the form erf the hodograph In Fig a we have 
started with the simplest assumption, and suppoeed the velocity 
to vary a* the depth A* this law is an entirely arbitrary one, the 
figure can only give a nearer approach to the truth than the 
theory represented w Fig 1 If, for instance, the modulus 
of etasticrty were to va/y as the depth, the velocity would change 
much more rapidly near the earth’s surface than for below it, 
and the Act that the perceptibility of earthquakes decrease* *0 
rapidly as the depth increases, certainly indicates that a rapid 
change in the velocity takes place immediately below the surface. 
Consequently, m calculating the depth of the centre correspond 
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mg to oar law, we should find too large a value Other 
difficulties in determining the depth of the centre are opr 
ignorance of the true superficial velocity, and the uncertainty a* 
to the form of the hodograph, especially the doubtful position of 
its points of inflexion But, in spilt of all these difficulties, we 
may consider it as a rule that the depth will increase with the 
radius of the inner zone of the disturbed area, and that it will 
certainly always be smaller than this radius 

On the other hand, a minimum value of the depth may be 
found by meant of the tangent at the point of Inflexion This 
tangent in Iig 2 hkt the asymptote in Fig 1, makes an angle 
of 4S" with the horizon liecause in both fojures the central 
velocity («,) was taken as the time scale While m Fig 1 the 
asymptote passes through the centre, in Fig 2 the tangent at 
the point of inflexion passes above it Now, let us imagine the 
depth of the centre in Fig 2 to remain the same, as well as the 
velocities *, at the centre and u at the surface, but let the in 
crease of velocity be no longer uniform as before, but be 
principally restricted to the neighbourhood of the surface The 
consequence will be that the rays will differ little from straight 
lines at first when they leave the centre, and that the principal 
increase of cuivature will be near the surface The point of 
emergence of that ray which leaves the centre horizontally, will 
move to a greater and greater distance, and, as the same is the 
case with the point of inflexion of the hodograph, its tangent at 
that point will be displaced parallel to itself downwards, and 
when the whole change is imagined to take place m the surface 
itself, the hodograph will coincide with Seebach s hyperbola, and 
the tangent at the point < f inflexion becomes an asymptote and 
passes through the centre 

Thus with a hodograph adapted as well as possible to the 
existing observations, we find a depth of more than five, and lesa 
than ten, gee graphical miles for the earthquake in Central 
Germany and a depth of less than three kilometres foe the 
earthquake of Ilerzogenrath Fach of these earthquakes 
represents a special type Type I with a very small depth of 
centre and an ajiproximate disappearance of the inner zone, ia 
represented by ihc earthquake of Ilerzogenrath , Type II , in 
which both rones are pretty equally distinct, and the depth 1* 
rather considerable by the earthquake of Central Germany 
There may exist a Type III with a very deep centre, or with 
small intensity and moderate depth, for which the point of 
infitxinn of the hodograph falls outside the region when the 
earthquake is perceptible, and where, consequently, the hodo 
graph is convex throughout Amongst the earthquakes so for 
studied, for which the mean velocity has been calculated, those 
with small velocities, which generally have a merely local 
character, may safely be regarded as belonging to the first type 


THE TOTAL SOLAR ECJIPSE Oh AUGUST 8, 
1896 1 


TT having come to my knowledge that some doubts had 
- 1 arisen as to the suitability of Norway as a post of observation 
for the total eclipse of the sun m 1896, and having had both 
experience in total eclipse expeditions and ot travelling in 
Norway, I determined to make a special tour of observation 
both to the west coast, and also to Fmmarken, Lapland, and 
the Russian frontier on the east coast 
In selecting stations in such an exceptional country as Norway, 
many points must be considered that do not apply to most 
places, thus it is not enough to know that A u twenty miles 
from B Without also knowing how many $ords he between, how 
many peaks three or four thousand fret in height, how many 
glaciers, and how for they are csevassed, if the moon tains are 
passable, and if so what weight besides himself a man cut carry 
up Those people who have visited Norway, and the more to 
those who nave travelled ui the intenor and north of the 
country, are surprised at the almost impossibility of moving at all 
except by the fjord* and certain made roads These generally 
may be said to extend as for north as Trondhiem, latitude 
6 ya6', longitude io* to about After that, on the north and 
northeast coast and Russian frontier, roads aw the feeblest 
tracks generally, and the fjord communication only of a special 
character, the population, except at such places as Tromso, 
Hammerfsst, Vxrdo, and Vadso, is very scanty, and chiefly eon* 
fined to the sea coast, and in the latter case subject to consider 
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able variation according to the aeaaon of die year and the nature 
of the fishing How far these point* would affect an astronomical 
expedition will be seen later on 
From Trondhiem we take a north north east course passing 
Torghatten an Island of about 800 feet in height and shortly 
after pass the island cf Don mao at the bottom of the map on 
the west side which will be on the border of the shadow during 
totality, steaming north to Tom men Oe which will hate about 
me minute totality 1 careful search for stations is kept I iiroe 

is too low Oxtinden promontory too much inland Heat 

nrnndoe well within the 85 line and the island of Tranen near 
the lath parallel are too far west though the central line passes 
close by, but hasing a longitude of only n° 5 the sun u 
rather low The height of ground is 3710 feet Rod Loven r 

also, somewhat further eastward and Bolgen, a peaked island 
close to the central line are rather too far westward 1 passing 
Omnses Oe and Melot, crossing the central line, we next 


miles direct north of the central line, where then la a hUTto Ac 
north east of the town Excellent accommodation can be md 
there, and a telegraph station exist* Further north Is the island 
of Lande Code, within the 8r* limit The islands of Lando 
and Eng do are on the northerly limit of the shadow of totality, 
and therefore useless. If Bodo were occupied as headquarters, 
with a steam launch at the disposal of the- party, and Saadhemet, 
Arnoe, FI etna, K unnen, or the lighthouse root of Slbt, Boigen, 
Rod Loven or Hestmando as detached stations, a valuable ana 
would be covered, although these positions have the astronomical 
disadvantage of the sums altitude being as low as 6|* to 7f*, 
and the duration of totality hot little over if to 1) minutes. 
Yet, owing to the stillness of the atmosphere on the west coast of 
Norway at that tune, and the general freedom from clouds on the 
horizon, some good results should be obtained The further fiset 
of the corona being seen through a considerable thickness of 
watery vapour would have both a spectroscopic and photographic 



round the promontory of Kunnen two or three mile* above 
the central line, a raiber inaccessible potation of some 3000 
feet high The lighthouse Island of Sldt 1* however, in 
all respect* a desirable poattion and Kunnen has a telegraph 
station—a valual le adjunct Proceeding east north east 
the Island of Fugloe Is pas*ed, 3300 feet high, steep 
an I rugged and 14 miles further north Fiona about 
400 to 1000 feet—a good positi n On the right u the island of 
Sand horn, with the Sandhomet M untain of 3300 feet—a rare 
pomti n for moun sincere only about five or six mites above the 
central line with a minute and a half totality and the sun an 
altitude or 74 abuutj the longitude being six or seven minutes 
over 14 Tills position give* an uninterrupted view all round 
For non climbers the Amoc Islands on the west, where there are 
fishing stations, would afford an al nost equilly good position 
These plans are in easy communication with Bbdo, the latitude 
of which 17 , and longitude 14* 34 about, and which is ten 
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interest in comparison with similar observations taken at about 
douWe^the^aUnude on^tbe east coast Although several ■■i«rvl 

be better adapted for many reasons than others. Thus Fuglbe 
M steep and rugged, and has no advantage* over Fletna except 
height , also Omrae* Oe is a troublesome place, Kunnen l* an 
almoat inaccessible promontory of chert and granite rocks., the 
island of Slbt has a good anchorage for boat*, and tbe sun would 
not be masked by Kunnen during totality Han also is a 
telegraph station 

Leaving the west coast positi on s, we reach Tromso, and steam 
ing up to Hammer!est, suns of civilisation die fitfully away. 
After rounding tbe North Cape, 71* 10 40 N , and about ao* 
E and steering east, the Norakfn is passed, and from than in* 
tooth oast direction we travel along a bleak, inhospitable shore 
of quartzite rocks to Vardo, on an island tbi* is about the north, 
east corner of Norway, a good sized whalmg station, and alert, 
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until M»e socood-dass hotel accommodation. Thu place «u 
tried a* an observing Baboo to 1769 by the Amman Hell for the 
transit of Vena*, and, being lea than twelve miles directly 
north of the central Hue 0 ( shadow, might be advantageously 
oocarasd It forma the moat earterly station , being in longitude 
31* S', and latitude about 70* at , it would have a duration of 
totality of over lm. tti, and the sunsaltftnde will be about 14}* 
It ta easily acceerible, no high ground obetructs the view, and 
pravtMOtte and labour are to be had Pasting south down a 
dreary coast of quartzite rocks and Silurian slates, we conn. to 
Kilberg, about ten miles south, and two miles inland There is 
a hdl about 300 feet high, but although this would be only five 
or mx miles north of the central line, it u not in other respects 
a dearable station Steaming south south west we pass 
Store Eklcero, a promontory some twenty five or thirty miles 
west of Vadso, which appears to have all the attributes of a good 
station, provided accommodation can be arranged for the 
central line of totality passes over the southern point, and there 


sun’s aamuth at the local time of >8h being 97* south towards 
east, and the duration of totality a maximum—vis. over 1 m 41s 
the sun’s altitude about 14I* 1 asking on to Vadso, the town of the 
Finmarken district, theresue several hills, two or three hundred 
feet, easily accessible, and in all respects suitable for observing 
stations within three or four miles , indeed, Vadso should be 
looked upon as the headquarters of an Last Norway expedition 
The local time of totality here would be I7h 57m 46* , md 
duration about lm 35s All the aforementioned places are in 
telegraphic communication with most parts of Norway during the 
fishing season, and no doubt arrangements could be made f >r 
keeping the offices open os late as August 8 The temperature 
at Vadso is remarkably high probably between 50* and 60 
h m August, and then, is every chance of fine weather at that 
time 

Crossing the Varanger Fjord »c come to Bugo a Lapp fish 
mg station, and within a mile md a half of the central hue the 
longitude is about 29° 50, and latitude 69” $8 There the d its 
tion would be about ira 40s , with nothing to obstruct the 
view, frequent communication could be had with \adso at 
certain tunes of the day , heliograph signals might he tnns 
nutted , there are several sites hereabouts but one in pnrticulsr 
desirable The Bugomesljeld I will lease to those who like to 
be in the clonds 1 So little is known of it that every map sh iws 
it in a different position but if intrepid mountaineers arc fond 
of carrying half hundred weights up mountains, there is no 
reason wire they should not have the satisfaction they desire 1 ut 
they will find no one to do it for them 

In order to distribute the parties and multiply the chances of 
success, one party might proceed from Vadso to held a c n the 
Tana River This station is a good one for all points except the 
length of totality, which is only about im 12s , and has the sun 
at an altitude of about 13!* l’olmik, some twelve miles due 
south (reached by poling up the viver) is not so easily g it at 
but astronomically better situated, and south east of it shout 
five miles, is a mountain over 1000 feet high About forty or 
fifty miles further up this river in a south west direction is 
Utinoki, a place also that might be advantageously occupied in 
the Rusoan Lapland The duration of totality there would be 
about im sfia, and the suns altitude about 13’ both at 
Polmtk and Utsjoki camp cqutpage would have to be taken 
Both are in telegraphic communication with Vadso and Vagge 
the latter place being at the mouth of the Tana I<jord huraxjok 
is astronomically a good place, within four miles of central line, 
the sun’s atotnos being about iaj* and duration of totality over 
14m Much, of course, will depend on the number of observers 
it is proposed to send out, their powers of endurance, and know 
ledge of Lappish, Rusnan, and Norwegian for the cast coast 
expeditions (except at Vardo) 

To the information which Colonel Burton Brown has’hrought 
together, we may add that the Orient Steam Navigation Com 
pony propose to send one of their large steamships to Vadso, for 
the purpose of enabling observations to be mads of the echpat 
The steamer will leave London on July 21, and, after calling at 
Odde, Bergen, Naes, Molde, Trondhjem, Hamjnerfctl, and 
North Cape, wtU arrive at Vadsb on August 3. It will leave a 
week latar, and will arrive m London on August 17 (hull par 
oculars of this journey will bt found m oar advertisement 
cohrauM*) » 

We aye Wormed by Means. Cook and Son that tbs Bergenake 

VO , 1356 , VOL. 52] 


Steamship Company have consented, subject to certain con 
dibons, to send one of their best steamers from Bergen and 
Trondhjem to Vardo and back, for the purpose of enabling 
persons interested in astronomy to view the eclipse It is pro 
posed that the steamer shall leave Bergen on July 31, calling at 
Trondhjem two dayk later, reaching Vardo on August 8, and 
remaining until 4pm on August 9 returning to Trondhjem 
August 13 and Bergen August T5 The steamer will call at all 
the usual places viuted by the tounst steamers between Bergen 
and the North Cape 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cvwbridi i —Mr Herman, of 1 nmty College, u appointed 
Chairman of the Examiners for the Mathematical Tripos 
The University I ecturtr in Geography (Mr H Yule Old 
ham) announces a course of lectures on the h lenient* of 1 hysical 
Geography during the present term The Royal Geographical 
Society's Studentship of j£ioo will be awarded at blaster 
Candidates must be members of the University who have 
vttended the courses of the University Lectures 
The Council of the Senate recommend that the University of 
Allahabad be adopted as an affiliated University on terms corre 
spondmg to those in force for the University of Calcutta 

The report of the Syndicate on the Higher Local Examine 
tions shows that good results have been attained in the Scientific 
subjects The new laboratory examination appears to work 
well, md has had a wholesome effect on the candidates’ 

‘"JTwc II Whetham and Mr J. W CapsUck have been 
recognised as Teachers of Physics, and Mr R H Adie as a 
Teacher of Chemistry, for medical degrees 
Among the freshmen who have matriculated this term there 
arc over 150 students of medicine 


mentary science according to the examinational successes earned 
by their students—in other words, according to their ability to 
cram young students with a large assortment of scientific facts, 
dogmatically stated and imperfectly understood—is giving way 
to one more calculated to create and foster 1 desire for natural 
knowledge Within the post few days a Mmute has been issued 
to schools under the Deportment of Science and Art, stating 
that the Lords of the Committee of Council on Education have 
decided tb try the experiment of making grants foe instruction 
in science and art depend partly upon the attendmee of the 
student and partly on payments on results as texted by exaraina 
tion 1 he Committees of Science and Art Schools and Classes 
which have been m the receipt of grants from the Department 
for two consecutive jeara, or which are conducted by a local 
authority under the Technical Instruction Act 1889, or the 
Technical Schools (Scotland) Act 1887, will be allowed to elect 
to receive their grants on the scheme under which the payments 
on results will be one half those on the present scale, while 
attendance grants will take the place of the other half, provided 
that the Inspector of the Department reports that the teaching and 
equipment of the school are thoroughly satisfactory .and that the 
class or cissies are not too large for instruction by the staff of 
teachers The attendance grant will bt ut for each attendance of 
at least an hour s duration m a day science class, and ad in a night 
science class, and of 3 4 for each attendance of one and a half 
boors’ duration given to practical work in chemistry, physics, 
metallurgy, or biology, in a properly equipped laboratory 
Applications to receive grants under the new Minute must be 
received before December 1, 1896, and in subsequent yean 
before November 1 But the sanction to be so treated may be 
withdrawn at any time should it appear from the results of the 
examination m May, or from the reports of the Inspectors, that 
the instruction 11 not efficient, and no school can receive grants 
portly under the new Mmute and partly under the ordinary scale 
of payments on results Organised science schools are exempted 
from these attendance grants, nor can the grants be claimed on 
behalf of students who are on the register of an elementary school 

The principle of recognising attendance at classes as o-* 

the tests of the efficiency of a school has common sr- 

back of it, and it should do so 
influence of the e 
education. 
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Dr A Roihplet/ has been appointed Extraordinary Pro 
feasor of Geology and Pabeontology in the University of Munich , 
Dr Frost Lectin, Professor of Physics in Innsbruck University, 
has been nominated to succeed Prof Machs at Prague , D; r 
Maris has been made Ordinary Professor of Physiology in the 
Bohemian University at Prague, and Dr J F Humphrey has 
been appointed Lecturer in Botany at the Johns Hopkins 
University, Baltimore 

The Calendar of the University College, North Wales for 
the year 1895 96 has been received The physical chemical, 
and biological laboratories (plana of which are given in the 
Calendar) now cover an extensive area Under Prof Andrew 
Gray the physical department has greatly developed and the 
appliances and electrical installation with which it is equipped 
enable the College, to offer a complete course of instruction m 
all branches of electro technical education 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences October 14.—M Janssen in the 
chair —The decease of Baron Larrey free member was an 
nounced from the chair He died on October 8 M Emile 
Blanchard pointed out the great influence of the deceased in 
modem surgery — Die Prince of Monac > has sent to t he Academy 
No ix of his publications concerning the scientific work 
done on his yacht a contribution to the study of the Cephalo 
pods of the North Atlantic, by M Louis Joubin —On a 
mechanical amplification of the horizontal component of the 
earths rotation, ly M Tales Andrade—On a hydraulic 
apparatus to show the movement of rotation of the earth by 
M Aug Coret —M Aug 1 sbre, in a memoir on Integration 
of the equation to the derived partials 1 f the first order, of a 
function x with n independent variables jt,, 4-„ x t , Xm H 

gives a quick new method of arriving at the general integral of 
an equation n (x x l x, x m p, p, p ) ** o 

—M J Janssen in the name of the Bureau des I ongitudea, 
presented the 1898 volume of ‘ Connaissanee des Temps ’ 
There has been added to the tables concerning the satellite* of 
planets, a table giving the elements for the calculation of the 
position of Mars satellites at any given moment In tht 
ephemendes of the fundamental stars, the brightness of those 
above the first magnitude ho* been given taking Aldebaran u 
unit —The Perpetual Secretary announced to be printed in the 
Correspondence ‘Theone der endlichen druppen von 
cindeatigen Transformationen in der Ebene, by M b kantnr 
—On a class of linear equations to the derived partials, by M 
II von Koch —On the surfaces of which the lines of curvature 
form a network with equal tangential invariants by M A 
Thyhaut —On the double elliptic refraction and the tetra 
rcfhngence of quartz near Us axis by M G Quoneville —On 
the estimation of argon, by M Th Schlresmg An apparatus 
with circulating mercury pump is described which allows of $c 
absorption of nitrogen qnd measurement of the residual argon 
The whole arrangement is a modified form of Ramsay s apparatus 
for isolating argon —On the acti» of hydrochloric acid on 
copper by M K Engel C ipper decomposes a saturated solu 
tton of hydrogen chlonde at 15 C , with liberation of hydrogen 
This interaction does not occur if the concentration be less than 
that shown by the formula HCl toH t O The presence of 
cuprous chlonde retards the reaction greatly —Action of potash 
and potassium ethoxide on beiuoqumone by M Ch Astre — 
On combinations of antiwnne with the diphenols, influence of the 
respective positions of the hydroxyl groups, by MM G Patein 
and F Du fan Pyrocatechol, resorcinol, and qurnol (hydro 
quroone) behave differently with regard to antipynne , the ortho 
and pan dtphenols combine with two molecular proportions the 
meta with one The combination occurs through one of the 
nitrogen atoms and the phenolic hydroxyl, which loeet this 
prop er ly when its hydrogen is replaced by a metal or radical — 
Experiments on the reducing power of pure yeasts, means of 
measuring it, by M Nastukoff 


BOOKS, PAMPHLETS, and SERIALS RECEIVED 

Boom — Unset* of tbs Mathsmaltcal Ttoory of Electricity and Mac 
MI SS Prof I J Thomson (Caahndgt University Press) —Ekrom u ery 
Phys io logy Prof J K A Davit fBtackh)—A Directory of Sosoc* Art 
snd TsdtaJcel Cottages Schools and Tracton 10 tto Uslred Kingdom R 
" ‘ ’ . .. ‘ ‘ gy Dr 0 N 


(Hsiaraum)—I 
took—Donrta a 
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THE CENTENARY OF THE INSTITUTE 01 
FRANCE 

F ROM the brief telegraphic reports published in some 
of the English newspapers readers in this country 
may have observed that the hundredth anniversary of 
the foundation of the Institut de France was celebrated 
last week m Pans 1 hese reports however, convej but 
a feeble impression of the real character of the celebra 
non The Institute is an establishment of wfcich French 
men of all classes and of every shade of political opinion 
are justly proud 1 hey look on it is a living embodi 
ment of the culture and intellectual power of France It 
stands above and beyond politics Forms of Govern 
ment may come and go kings emperors, and republics 
may arise, flourish, and disappear But the Institute 
remains unshaken, quietly pursuing its career and sus 
taming with marvellous success the intellectual glory of 
the nation No wonder then thit imid the turmoil of 
parties, the strifes of Parliament and the endless changes 
of Ministries many men turn to the Institute is the onl> 
stable institution which royalists republicans socialists 
and anarchists seem to be dike agreed in respecting 
That Republicans especi illy should show an interest 
in this institution was natural It was founded a hundred 
years ago during the first Republic The idea of restor 
ing the old Acidcmies and combining them into one 
central institution was earned out by the Republican 
Convention with the openly professed intention of 
promoting the literary, artistic and scientific labouis 
which should best contnbute to the general bcnLht ind 
glory of the Republic After all the transformations of 
the last hundred yean. 1 Republican form of govern 
ment is once more in power It was only fitting thcic 
fore, that the State by its highest officials, should mam 
fest its interest in tins the oldest and most illustrious 
child of the Revolution by taking in ictive and prominent 
part in the Centenary of its existence 

An Englishman privileged to be present at the cele 
bration could not fail to be struck by various features in 
it that stood out in marked contrast to anything that 
would have been possible in his own country In the 
first place of course, the Institute itself is unique in the 
wide range of subjects with which it is concerned We 
have many admirable learned societies at home, from the 
Royal Society downwards, and so far as scientific pro 
greas is concerned, they are possibly of at least as 
great service as any Academy of Sciences m the world 
We have likewise our Royal Academy of the fine 
arts, which may, it is to be hoped, hold its own against any 
foreign competitor We have, however, nothing that 
corresponds to the French. Institute and the question 
has often been discussed whether the creation of such an 
Institute amongst us would be possible or desirable 
But what especially strikes a stranger at such a gathering 
as that of last week in Pans, is the catholicity of view 
which led to the union under one organisation of so 
vast * range of human culture t^nd fltcuhy Prose 
writers, poets, dramatists, antiquaries, matbemstt 
dans, physicists, astronomers, geographers, engineers, 
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chemists, mineralogists, geologists, botanists, «uta 
tomtits, zoologists, physicians, surgeons, painters, 
sculptors, architects, engravers, musicians, writers <£>* 
philosophy morals, law, political economy, and bis* 
tory—all meet as in a common home under the dome 
of the Institute on the banks of the Seine Each of the 
fivt Academies has its own sphere of activity and its 
own independent organisation But they confer mutual 
strength and dignity on each other by the common tie 
that binds them together as the Institute of > nuice And 
one c innot help feeling that in a country liable to such 
political vicissitudes as France has gone through during 
the last hundred years, it has been of unspeakably great 
advantage to the stability and progress of all the arts and 
suenres which elevate a people, that this solidarity of 
intellectual effort should have been established at the 
beginning of the long succession of political troubles 
Another feature which impressed a native of this 
country was the direct hearty and effective part which 
the highest functionaries in the State played m the chief 
events of the celebration The President of the Re¬ 
public himself leceived the foreign members and cor 
respondantv one morning at the Elysde, shaking hands 
, with each and stopping every now and then to say some 
few appropriate words to one whose name or whose 
work was known to him The whole ceremony was as 
simple and natural as it was pleasant M Faurc like 
wise presided at the opening meeting at the Sorbonne , 
md on Friday evening he held a brilliant reception, to 
which all the members and correspondents of the Insti 
tute were invited with their wives, together with a large 
assemblage of other guests including the Ministry the 
^Diplomatic Corps and representatives of the chief dc 
partments and institutions In short everything which 
the head of the State could do to testify officially the 
pride and interest of F ranee in her Institute was done 
simply and heartily One felt that the President kindly 
and gracious is he was personally, represented a national 
feeling which would have demanded expression no matter 
what foim of Government had been m existence or what 
political party had been in power 
Nor was the action of the President the only mamfesta 
tion of official interest in the celebration The Prime 
Minister the Ministers for Foreign Affairs, War, Marine, 
Public Instruction, and others found tune to spend an 
hour or two at one or other of the gatherings The 
Minister for Public Instruction, M Poincard, indeed, 
multiplied himself in the most astonishing way Having 
the official control of the department under which such 
organisations as the Institute are placed, he evidently 
considered it to be his duty, ag it seemed certainly to be a 
pleasure to him, to attend every gathering where his 
presence could testify the sympathy of the Government 
with the Institute and its objects At one time he was to 
be seen a* the Ministry of Public Instruction holding a 
reception of all the academicians and correspondants 
with their wives, and a large company of representative 
men from outside At another tune he was on the plat 
form beside the President, making a vigorous speech, and 
conveying to the Institute the appreciation which he and 
'bis colleagues had of the work which the various 
Academies had accomplished Again he was in his place 
Residing at the banquet given to the Institute, ready Once 
E E 
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mort with eloquent words to wish prosperity to literature, 
art, and science And as if all thU were not enough in 
the midst of his other busy official engagements, we found 
him just after breakfast at the unveiling of the Measomer 
statue in the Louvre Gardens, where he made an addurable 
speech, summing up the characters of Meissonieril work 
An Englishman might be forgiven if he ventured to ex 
press openly his opinion that such things as these could 
not, or at least would not, be done in his own country 
We suppose oui Vice President of the Council is the 
Minister who most nearly corresponds here to the 
Minister of Public Instruction in France But when had 
we ever a Vice President who thought it worth his while 
to show, outside of his official duties so much active 
interest tn the cause of science, art md literature ? 

While this recognition from the State and its func 
nonanes was extended to the Institute, the latter showed 
m several ways how well it realised its representative 
character as the outward symbol of the higher intellectual 
progress of France One was especially impressed by 
the way this feeling was exhibited at the opening gather 
mg in the great hall of the new Sorbonne Behind the 
academicians and correspondants, the best seats in the 
building were allocated to representatives of education, 
law, justice 5 cc Ihe chief schools and colleges bad 
pi ices allotted to them, legibly marked out by large 
labels affixed to them Lawyers, judges and professors 
came in their robes to take part in the proceedings 
Every section of the programme appeared to have been 
most carefully thought out There was a well trained 
orchestra, which began by playing a composition of the 
first composer who became a member of the Institute erf 
F ranee, and afterwards gave a fragment of Mors et Viti 
by Gounod—the last composer who had passed away 
from the Academy of the Beaux Arts Good care, indeed, 
was taken in the celebrations to show that music and the 
drama were included within the range of the Institutes 
activities An afternoon “gala performance at the 
Th&tre Frangats included parts of Corneille s Ctd and 
Mobile's fcoledes Femmes and Femmes Sn antes , wherein 
the chief members of this incomparable company showed 
once more what perfect acting should be 

Lastly, a stranger could not but be pleased with the 
numerous facilities offered to him to meet his old friends, 
and to make new ones At the evening receptions and 
dinners, at the daylight gatherings in the Institute build 
mgs, and in the foyer of the Thdfttre Fran gait, but most 
of all m the excursion to Chantilly, and the rambles 
through the rooms and grounds of that princely chateau, 
he had opportunities of seeing everybody that he wished 
to converse with No one who went to Chantilly will be 
likely to forget the success of that concluding day of the 
proceeding*—the autumnal woods with their long vistas, 
the magnificent castle, the endless treasures of art and 
literature within the rooms, but above all, and as the centre 
and soul of the- whole scene, the figure of the Duke 
d’Aumale, who has gifted all that estate to the Institute 
ffettng m his bath chair wrapped up in black velvet, 
hardly recovered from his last attack of gout, he showed 
himself the most vivacious talker m the company, shaking 
hands with his guests, discoursing to than of pictures, 
tritfel, and Incidents of his life with the urbanity and 
dignity of the old grand seigneur 
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There was one special source of gratification to English 
visitors in the remarkable band of men who went to 
represent Grelft Britain at the Centenary The Ftenchi 
members of the Institute seemed to feel the compliment^ 
paid to them by the attehdanee of so many illustrious 
men of science, literatnre and art And the strength of the 
English contingent drew forth the admiration of visitors 
from other countries It was pleasant, in these days of 
politicahnvalry, to see human culture linking men uva 
brotherhood which stands above nationality and politics, 
and more especially to note that nearly the whole of the 
Englishmen who have been so generously recognised 
by the Institute of France should have attended its 
Centenary 


THE GOTO MINES OF THE RAND 
The Gold Mines of the Rand, being a Description of the 
Mining Industry of Wihvatcrsrand, South African 
Republic By F H Hatch and J A Chalmers 
(London Macmillan and Co, 1895 ) 

FRICA is proverbially a land of surprises It is not 
likely, however, that more startling surprises can 
be m store than those witnessed by the present genera 
tion We have seen a great city spring up, in what, before 
the discovery of gold in the Witwatersrand was a desert, 
a city with o\er eighty mines, the workings of which 
extend east and west from Johannesburg for 45 8 miles 
The mines have been worked with regularity, and the 
augmentation of dividends has attracted the attention of 
capitalists in all parts of the globe, resulting m the 
Russian Government commissioning Mr kitaeff to report 
on the gold field, and in the Prussian Government de 
a patching Mr Schmeisser for the some purpose The 
output of gold from the Witwatersrand has nsen from 
23,000 ors in 1887 to 3,023,198 ocs, valued at nearly 
£7,000,000 in 1894, whilst the return for the first nine 
months of the current year was 1711,337 01s The 
Transvaal now produces one fifth of the worlds sup 
ply It is calculated that at the present rate of 
progress the output of the Witwatersrand mines will 
have reached by the end of the century a value of 
/20,000,000 

To the already ample literature relating to the 
Transvaal gold mines, this handsome and profusely 
illustrated volume of three hundred large octavo pages is 
the most valuable contribution that has yet appeared The 
authors possess special qualifications for the important 
task they have undertaken Mr J A Chalmers is an 
Associate of the Royal School of Mines, and his brilliant 
career as a student has been followed by many years 
successful practice as a mining engineer in South Africa , 
whilst Dr F H Hatchs scientific attainments and 
literary skill are well known from his important petro 
graphical researches earned out previously to his retire 
meat in 1892 from the Geological Survey of England and. 
Wales, and from his useful manuals on mineralogy and 
petrology 

The authors divide their subject matter into twelve 
chapters The first deals with the history of the gold 
discoveries and of the development erf the mining 
industry, whilst the subsequent chapters deal respectively 
with the geology, the aunforous conglomerates, the 
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Witwatmtand deposits, the development and prospects 
of deep levels, mining practice, surface equipments of the 
mines, the metallurgical treatment of the We, economies, 
mining law and statistics 

Unfortunately for students of South African geology, 
much confusion results from the fact that beds of an 
identical character often receive different names in 
different localities The inconvenience of this want of 
uniformity in the classification of the rock systems will 
now, it is hoped, be obviated, as the authors clear 
exposition of South African stratigraphy qgnnot foil to be 
generally accepted The geology of South Africa is, it 
may be noted, comparatively simple TV mam sub 
divisions are (i) recent deposits, (a) the Karroo formation, 
<3) the Cape formation, and (5) the South African 
primary formation The sedimentary deposits are under 
lam by granites, gneisses, and crystalline schists, which 
constitute the greater portion of the formation of north 
west central Africa This primary formation occurs 
largely in Mashonaland, Matabcleland, and the Moiam 
bique, and predominates in the northern and eastern 
pasts of the Transvaal Lying unconformably on these 
beds are the shales., sandstones, conglomerates and 
limestones of the Cape formation, which extend over the 
southern, western, and middle parts of thee Transvaal 
They appear to be of an age corresponding with the 
Devonian and I ower Carboniferous periods of European 
classification The Karroo formation, which may possibly 
be correlated with European Lower Mesozoic formations, 
has a widespread occurrence m Cape Colony, Natal, the 
southern Transvaal and the Orange Free State It 
derives its importance for the Transvaal from the fact 
that it carries the coal seams that have rendered such 
valuable aid to the development of the aunferous deposits 
Lastly, the recent deposits comprise those of alluvial 
and jeolian origin, together with the curious surface 
material to which the authors apply the somewhat nils 
leading name of “latentc This material is widely 
distributed throughout the Transvaal The gold of the 
Witwatersrand is obtained entirely from beds of con 
glomerate, known as ‘ banket, earned by the Cape 
formation These are composed mainly erf pebbles of 
white or grey quartz embedded m a matrix consisting 
originally of sand, but now completely cemented to an 
almost homogeneous material by a later deposition of 
quartz The pebbles as a rule do not carry any gold the 
mineralisation being confined to the matrix The average 
total yield of the conglomerate stamped last year was 
13 16 dwts of fine gold per ton With regard to the 
ongm of the ore bodies, the authors enumerate the 
various hypotheses without giving their support to any 
one of them They have, however, been unable to find 
any evidence m favour of tbe idea locally prevalent that 
the dykes met with, have acted benefically on the banket 
in their immediate neighborhood m regard to gold 
contents Petrol ogically the dykes belong to the group 
of daripcoloured greenstones, among which the authors 
have recognised the following types diabase, olmne 
diabase, bronxite d i a b as e , epidionte, gabbro and olivine 
nonte 

One of the most interesting chapteri m the book is 
that on the development and prospects of deep-level*. 
As the bedded character of the banket deposits became 
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known, and as the persistency tn depth and the uniformity 
in the gold contents became established by deep bore, 
holes, companies were organised to work the deep s eated? 
portions of the beds It) discussing the depth at which 
the main bed will be found, the authors bring forward 
evidence to show that A very important flattening of the 
bed takes place They therefore take a more optimistic 
view of the future of the gold mining industry than that 
taken by other writers The most important problem 
that presents itself is to ascertain the hmit m depth to 
which mining may profitably be earned The limiting 
factors aje increased temperature, excessive initial 
expenditure, and increase of working costs The rue in 
temperature with increasing depth must, the authors 
think, be ascribed almost entirely to secular causes 
Unfortunately very few expenraenta have been made to 
gauge the rate of increase Mr Hamilton Smith in 1894 
made some determinations of the water in the Rand 
Victoria borehole at a depth ot 2500 feet, the results 
indicating an increase of i° F for every 82 feet Some 
rough determinations, too, have been made by Mr A. F 
Crosse at the Ferreira and Crown Deep shafts In view 
of the scientific interest and commercial importance of 
the matter, it it. to be hoped that ui accurate determina¬ 
tion of the temperature will be made at the bottom of 
the borehole which is new being put down to intersect 
the mam bed at a depth of 3500 feet At present, ex 
penence m other countries is the only available guide, 
and it is to be regretted that such results collated by the 
authors are very incomplete A table of temperatures in 
some deep European and American mines w given 
(p 10^), but this, being disfigured by gaps and misprints., 
such as St Andre for St Andreasberg, Pnzebram for 
Pnibram, Sanson for Samson, Iambert for Charleroi, 
does not carry much weight Nor are the shafts of 
the Michigan copper mines fair illustrations to select, 
inasmuch as the coolness of the rock is undoubtedly due 
to the proximity of the cold waters of Lake Superior 
The authors statement that at the Calumet and Hcda 
shaft Michigan, there is arise of only 4°F in a depth of 
4400 feet, is certainly inaccurate The temperature 
determination must have been influenced by the fact (bat 
compressed air rock drills are in use at that mine The 
ice cold exhaust would lead to erroneous results The 
usual geothermic gradient is 50 to 55 feet for an increase of 
t eraperature of i° l , and the lowest recorded is that of 100 
feet to i° F at the Lake Superior copper mmes It would 
appear, therefore, that in assuming it to be somewhat less 
t ban this in the Rand, the authors are taking too optimistic 
a view, more especially as Mr Crosse’s determination 
(p 103) of 667° * at 825 feet,rend 70 fY at 1030 feet, 
indicate the normal gradient of sofee\toi°F In the 
discussion of this important subject, the authors might 
have referred with advantage to Koebnch's 387 deter 
minations of temperature m the Schladebach borehole 
These are of special importance, as they were taken at 
fifty eight points at equal distances of 30 metres down to 
the greatest depth yet attained of 1716 metres The 
result of this investigation was that the gradient was 
found to be 4609 metres for i°R. 

The chapters describing mining practice, surface equip 
meat, and the metallurgical treatment of the ore, occupy 
more than a third of the volume Admirably illustrated by 
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excellent drawing* and photographs, t£ey give a clear idea 
of the vigorous manner m which the work Is carried on. 
Additional authority is given to them by the fact that 
they contain contribution! by M* L. I Seymour, Mr C 
Butters, and other leading engineering experts. The 
volume concludes with valuable information regaftbng 
material and supplies, labour, working costs, mine 
accounts, naming laws and regulations, production and 
dividends. A good index, eighty illustrations, fourteen 
photographic plates, and seven folding maps and plans, 
complete a volume of which the authors may justly be 
proud. With the exception of a geological map, which 
would have been a useful addibon, the only omission 
appears tp be a bibliography of the existing literature 
relating to the subject. The authors appear to be 
unacquainted with the geological work of Mr C J 
Alford (London, 1891), and with the engineering de¬ 
scriptions of Mr T Reunert (London, 1893) Indeed they 
regard the published information relating to the nature 
of the ore deposits and to the extraction of the gold as 
meagre and inadequate. Yet Mr W Gibson in 1892 
published a list of sixty-seven works on South African 
geology, sixteen of which bear directly upon the geology 
of the TransvaaL Mr Scbmeisser in 1894 gave the 

titles of fifty such works, and Dr K. Futterer in 1895 
gave 156 titles. With the rapid development of the 
mining industry, literary productions become antiquated 
with remarkable rapRlity When the writer of this 
review visited the Witwatersrand in 1892, there were 1907 
stamps running Now, according to Dr Hatch and Mr 
Chalmers, there are 2642 (June 1895) Since 1892 work 
has been pushed on more vigorously than ever before, 
and from the sixty mines near the outcrop of the main 
bed 5,000,000 tons of ore have been extracted in 
1893 and 1894. Numerous deep boreholes have been 
put down to the dip of the bid, and several shafts have 
been sunk, encountering the auriferous conglomerates at 
depths of 600 to 1000 feet. Five years hence there will be 
8000 stamps running The present average stamping 
capacity is over four tons per stamp per day, and it is 
probable that, owing to technical improvements, the 
average will be five tons With a total extraction of 
to dwts. of gold per ton, the output should be 6,500,000 
ounces. The ore reserves are estimated at 170,000,000 
tons, equal at 45a per ton to £382,000^00. It seems 
unlikely that the average cost of mining and treating this 
ore will exceed the present cost of 30s. per ton. The 
authors think, therefore, that they may safely forecast a 
production from the Witwatersrand within the next half- 
century of £700,000,000, of which £200,000,000 will be 
profit. Bennett H Brough 


STARCH 

UmtonushmgtM liter He Si trk e ktr mr By Dr A. 

Meyer. (Jena • Fischer, 1895.) 

*T*HOSE Who are best acquainted with the laboured 
A details of Naegeli’s classical investigations into 
the nature and growth of starch-grains, and the contro¬ 
versy which followed regarding his astounding hypothesis, 
which so long dominated certain of our text-books under 
the name of |l» “ intussusception theory," will best be 
prepared for another huge work of inquiry into the physical 
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and chemical nature, growth and solution, and significance 
to the plant generally of those curious structures. The 
full appreciation of the magnitude and value of Meyer's 
task will depend on the reader’s acquaintance with die 
bearing of numerous discoveries which have been made 
since Naegeirs day, and turned to criticism and the final 
overthrow of his hypothesis, and among these stand 
prominently, on the biological side, Schimper’s demon¬ 
stration of the significance of the various plaatids to the 
stratification of the starch-grain, Sachs’ brilliant work on 
the rilt of the starch-gram in assimilation, and Strass- 
burger’s severe criticisms in his researches on the Structure 
and growth of the cell-wall, and, on the physical and 
chemical side, £mil Fischer’s work on the synthesis of 
carbohydrates, and the splendid work of our own country¬ 
man Horace Brown—the latter, indeed, as much physio¬ 
logical as chemical in its methods and results. 

Meyer’s book, which contains over 300 large pages of 
closely pnnted German m the dryest of styles, which 
would be hard to forgive if the matter were not so good 
and the spirit so enthusiastic, covers the whole range of 
the enormous domain now centred around this formerly to 
insignificant a structure, the starch-grain , and it is embel¬ 
lished with nine tables and ninety-nine illustrations, good, 
bad, and indifferent, for the quality of the figures varies 
much, suggesting periods of different powers or methods 
of delineation during the fifteen years or so the author 
has been occupied with this monumental monograph 

For it is monumental, in the sense that it has evidently 
been gradually built up as a big structure, bit by bit, 
with morsels of hard evidence dug with great labour 
from the difficult quarry of facts, only to be worked with 
the best powers of the microscope, and the best methods 
which modern technique puts at the disposal of the 
investigator 

The work may be regarded as divided into five parts. 
The chemistry, physics, and biological properties of the 
starch-grain as an object of research, form the subject- 
matter of three of these parts , the fourth is occupied with 
some extremely ingenious and careful comparative studies 
of the changes undergone by the gram in the different 
organs of various selected plants, at stated seasons, and 
under experimentally varied conditions, while the fifth 
part may be taken as the critical survey of the investiga¬ 
tion! and views of others scattered through the body of 
the work, and the copious literature collected at the end 

It if, of course, impossible to traverse a work like this 
in a review, and the following short summary must 
suffice for a glimpse at Meyer’s views and results, some 
of which he has already published in short papers from 
time to tune. 

He regards the typical starch-grain as consisting of two 
substances, one of which, a-Amylost, can be obtained 
separately in the crystalline form, whereas die other— 
—cannot be isolated in crystals. The re¬ 
lations of these two constituents to each other, and to 
other carbohydrates found in modified starch-grains, are 
considered in detail; they occur in the gram itself as 
scicular crystals {tritkitts) arranged more or leu radially, 
and the starch-gram Is in effect nothing but a complex, 
mixed sphere-crystal composed of radiating branch- 
systems of these trickUu, in different proportions, and 
more crowded in the denser hrysn than in the softer ones- 
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The outfit where emylo dextrine occurs, and the 
relation* of all these substances to other carbohydrates, 
their behaviour in water of various temperatures, the 
action of diastase, and so forth, are discussed at great 
length, and we are glad to see that the author has paid 
attention to, and, it may be added, been considerably 
influenced by, the valuable work of Brown, Heron, Moms 
and Salomon, and there are points of discussion of 
interest to all these workers 
Of course a view like Meyer’s must depend for it* validity 
essentially on what experimental results can be got in 
the way of obtaining sphere crystals of carbohydrates 
like amylose under known conditions , if the author’s 
statements regarding the crystallisation into sphentes of 
inulin and amylodextnn and other bodies in a viscous 
matrix can be extended to the case in point—where the • 
protoplasm of the amyloplast acts as the viscous matrix 
he has certainly made out a strong case for all the 
ordinary physical properties of porosity, behaviour to 
polarised light, swelling, and the stratification, stnation 
and other structural peculiarities of the starch grain are 
as easily explained if the unit of structure is a tnckite 
as where it is assumed to be a micella 
Since it is as yet impossible to artificially crystallise 
the amylose composing the chief part of a normal grain, 
into the spherical shape, however, the war of discussion 
will no doubt rage around this point in the meantime 
Meyer has unquestionably marshalled his facts in heavy 
order and made out an ingenious case, the full sigmfi 
cance of which can only be grasped by ploughing one s 
w ly through his heavy but, in the mam, logical German 
1 he phenomenon of swelling ha* always been a ciux 
in hypotheses regarding the structure of organised bodies 
Meyer explains it as due to the frtchttes of 0 Amylose 
the principal constituent of the normal starch grain 
absorbing water, and themselves swelling In othei 
words, the water dissolves in the crystals 

It Bh&ild be noted, however that Meyer distinguishes 
sharply and emphatically between Poreitquellung where 
water is mei cly imbibed betw een the crystals, and / os uni, s 
quel lung, where the water is taken up by the crystals 
and he here emphasises what may be a useful distinction 
in questions of imbibition It is of course losun&s 
qutllung which initiates the disorganisation of the grim 
In the discussion of the question as to the growth of 
the starch grain, the author points out that the latter may 
grow in chromoplasts as well as (hloro and leuco 
plaits, and that the grain ntier impinges on thi cyto 
plasm—it is always completely surrounded by i la)er, 
however thin, of its plastid so long as the cell lives he 
makes this seem probable, but it is impossible to prove 
it in some instances In any case, the reader will find 
some pretty staining methods brought to bear on the 
point 

Of course the gram grows by apposition and the 
thickness of the layer deposited depends on that of the 
protoplasm in contact at the place On the whole, 
indeed, the laws of growth and stratification arc those 
laid down by Schimper and Straw burger, though Meyer 
adds a good many facts as to the initiation and growth 
of both simple and compound grains, and has devised a 
new nomenclature and classification of the venous kinds 
of starch-gruns which, complete ytd exhaustive though 

no. 1357, vol. 5a] 




it appears, we confess does not seem to meet the require 
ments of clearness and simplicity so fully as could be 
desired 

One of the most ingenious chapters in the book is 
that on the solution of the grains in the cell, and the 
significance of fissures and pore* for the attack of the 
diastatic or other solvent 

Space is not available for detailed remarks on the 
author’s methods of examining the changes which the 
starch grams undergo in the various organs pf Adaxa, 
Hordeum , Dtefftnbacksa, Pell ions a, Hyactnikus, Oxalts , 
See , at different times of the year and under different 
conditions nor to give his views on the constitution of 
protoplasm—which wc venture to think too much of the 
nature of a hastily written note, moreover not ‘necessary 
to the subject, and far from convincing in the six pages 
(with critical sentences on everybody from Naegeh and 
Wiesner to Butschh interspersed) devoted to it Put 
briefly, Meyer regards protoplasm as a peculiar emulsion, 
and therein agrees essentially with Bcrthold, whereas 
the elements of cell walls and starch grains are as truly 
crystallised out as is calcium oxalate 

The experiments showing that the position of the 
layers of the starch grains can be altered by changing 
the position of the organ in which they are growing, and 
th it the alternation of day and night is expressed in the 
thickness and density of the layers—that the layers are 
‘ diurnal layers m effect (pp af^-271) are well worth 
attention however as indeed are very many others of 
the difficult experimental points brought out towards the 
end of the book 

That the question* centering around the starch grain 
have not reached finality is obvious, but that Meyer has 
contributed a valuable attempt to set some of them at 
rest, must be admitted by all who read his monograph 
It bristles with debatable points, and there ire some 
innoying faults— 1 g the fiequent references to figures 
and titles in the text without sufficient clues, and to 
chapters ahead of the reader but that does not weaken 
the fact that his results stimulite the leader to some 
close thinking and his critical compilation of the history 
and literature of the subject alone makes the book 
necess iry to all working botanists 

H M vkshml Ward 


APPIILD MrrFOKOLOGY 
Weather and Disease A Lurie History of their Vann 
tions m Resent Years By Alex B MacDowall, M A, 
t R Met S (I ondon The Graphotone Co, 1895) 

T HE systematic study of climatic conditions in 
connection with the fluctuation in the public health, 
is one which has only recently been undertag^hbut 
which already promises results of a most mt 
important character Apart from the 11' 
of the subject, which must indeed be appai 
offers, like observations m fAfeplogy, I 
great practical value The worCTf 
is at present so wanting in accuracy, and there is so 
little promise of ptogresain this direction, that practical 
meteorologists might Of tempted to despair, and the 
general public be led to imagine that the vast stores of 
record# wttch have been accumulated were destined to 
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remain fruitleu for an indefinite time. The application 
of meteorology to related subjects in general, and to 
hygiene in particular, may thus be considered doubly 
welcome. 

Mr MacDowall’s primary object, in the publication 
before us, is to represent the variations which certain 
elements of the weather, and the mortality from certain 
common diseases have undergone during recent years, 
and it maybe to find a connection between the two. 
The mode of representation which the author has 
adopted is the one now commonly in use of plotting 
curves on ruled paper, by adjoining points, the ordinates 
of which are determined by the two quantities to be 
related, one of which generally refers to date. These 
curves have as a rule been subjected to a process of 
smoothing, which, by recording the average of every five' 
or ten (as the case may be) consecutne values, eliminates 
the fluctuations of short duration, while preserving the 
more gradual and lasting variations The great advantage 
which this method possesses is, it is hoped, to enable 
the eye at once to detect the more salient features of a 
general tendency, w ithout the nnnd being distracted by a 
mass of details which niaj be, for the purpose in 
view, absolutely useless, In this way, within the compass 
of some twenty curves, the author exhibits the general 
tendencies which have controlled the principal and most 
interesting features of the weather, while a further sixteen 
curves show the fluctuations which have taken place m 
the most important zymotic diseases 

If we ha\e any fault to find with a very excellent 
purpose, on the whole admirably earned out, it would 
be to remark that the curves would be better if drawn 
on a larger scale This would have increased the expenses 
of production, but the result would be clearer It would 
have been of advantage, too, if the numencal details, from 
which the curves have been drawn, had been given , then 
any one interested m a particular inquiry could have easily 
constructed the curv e to any desirable scale This point is 
of particular importance if the leader wishes to know 
what is the “ probable error” of any point on the smoothed 
curve, or, in other words, what is the degree of reliance 
to be placed upon the process of smoothing For instance, 
a comparison is instituted, or at least suggested (p 63), 
between the curves representing the mortality from 
diarrhoea and dysentery, and that showing the mean 
temperature for July at Greenwich There is apparently 
some resemblance between the two, but the probable 
error of either curve may be greater than this apparent 
agreement. If the solution of a system of equations of 
condition, to which these curves may be compared, 
yield the quantity sought, accompanied by a probable 
error as large as the unknown itself, great hesitancy is 
experienced In accepting the result as a satisfactory 
sotufjfn. 

lUglfacDowall’a aim is apparently a modest one 
for qBnost part he is content to leave his graphic repre¬ 
sentations of both kiflfrnf Records to speak for them¬ 
selves, and mvllirthe reader to study them independently, 
and to fallow up any point which they may suggest The 
author’s own notes are not copious, but they are clear, 
mteresgfcg, apd concise Some of the curves, too, are 
very ttstructfve. The opponents to compulsory vaca- 
natKm win nttffehd much to support their views m the 
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curve tracing the mortality from small-pox through the 
last two centuries. The steady and consistent improve 
ment in the twenty years following the introduction of 
vaccination, m 1798, pleads eloquently in favour of the 
process. The great decrease shown in the number of 
deaths from scarlet fever may be misleading, if it be not 
compared with the sad and alarming increase in the 
mortality from diphtheria. Previous to 1859, these two 
diseases were not separately registered in tbe Registrar 
General’s Reports, but if the two curves be combined, 
the mortality from neither has conspicuously varied. 

The book, small as it is, appears to have been care¬ 
fully compiled, and must have involved a considerable 
amount of labour in its production It should certainly 
be consulted by those who arc interested in the relations 
between meteorology and hygiene W E P 


OUR BOOK SHELF 

Popular History of Animats for Young Ptoptt By 
Hemy Scherren, F .2 S Pp. 376 (London Cassell and 
Co., Limited, 1895) 

What would have been said a few years ago of a popular 
history of animals of which the opening chapters were 
devoted to man and his resemblance to other members 
of the Order Primates ? In the days when it was the 
fashion to place man in a separate order of Btmana, 
while the man like apes were called Quadrumana, the 
mere idea of including the human race in the animal 
kingdom would have raised a storm of indignation 
Yet here we have a book, intended for a popular public, 
in which the principle of relationship is fully recognised, 
and man is assigned his proper place in nature. Thus 
do the scientific ideas which are anathema of one genera¬ 
tion become the accepted truths of the next 
One of the features which distinguish this book from 
most of the legion of popular works on natural history 
published in recent years, is that common names of 
animals are used throughout, and no attempt is made 
to familiarise the reader with the nomenclature of icientific 
zoology This feet will endear the book to all who like 
to learn a little about the habits of animals, but have 
no desire to know any details For such readers the 
present volume is admirably suited, it is foil of read¬ 
able anecdotes about animals, and is illustrated with 
thirteen coloured plates, as well as numerous figures m 
the text Most of the illustrations, both coloured and 
plain, are old friends, but a few have been reproduced 
from photographs We think the volume will be suc¬ 
cessful as a prize-book and as a book for general 
readers. 


J A. Bower Pp. 118. (London Society for Pro¬ 
moting Christian Knowledge, 1895) 

The author describes a number of simple tests for de¬ 
tecting common adulterations m articles of food. In the 
main, the tests described can only be carried out by 
means of a fairly good microscope, so they are quite 
beyond tbe ordinary householder until he provides aim- 
self with such an instrument, and educates himself in 
tbe use of it Of the thirty-six illustrations in the book, 
twenty-eight represent microscopic views of various sub¬ 
stances and it will be of little use for any one to set 
about detecting fraud until he is perfectly femiliar with 
the varying appearances exhibited not only in the illus¬ 
trations, but by actual specimens mounted on slides. 
Possibly the book will induce young people to determine 
specific gravities, and make other simple observations $ 
and if it does that, it will justify its existence. 
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LETTERS TO THE EDITOR 

\TAt BAtar dm mat htU htatulf my t m Oit fir t y m lmt « 
pmmi h h* cam t f m dmts imtier me it underlain 
to return, tr ft carrtx y m d with tit writtn tf, re fe ct e d 
XmmuttrtMt intended fir this tr any ttitr yart tf Nature 
Ift nttoJZ taken tf m t mymtmt ctmmmie t th tat ] 


A short time ago Mr W Watson, the Assistant Curator of 
Kew Gardens, informed me that he had noticed for several years, 
in some of the hot houses, specimens of a Small frog, which, 
hiding away during the day among the pots and orchid baskets, 
enlivened the quiet evenings with their shrill, whuthng notes 
Suspecting that this flog must be a foreign importation, 1 asked 
the Director to allow some of the specimens to be caught, and 
some days ago I had the pleasure of receiving three specimens 
in excellent condition. 

The frog is Hylodes matttmcensts, a small arboreal species, 
distributed over, and common in, many West Indian Islands 
(Martinique, Porto Rico, St \ intent, Dominica, Barbadoes, &c , 
and possibly in Trinidad) Mr Watson recollects that he 
olieerved it first some ten years ago, that he lost sight of it for 
some time, but that it reappeared about four or five years sgo 
Taking into consideration the few “acts with which we are 
acquainted as to the reproduction of this frog, it seems most 
probable that several specimens of both sexes were, on mort 
than one occasion, accidentally introduced in Wardean cases 
However that may be, it is evident that the frogs have freely 
propagated since their introduction At present they are most 
numerous in the propagating houses, in which the temperature 
ranges between 80“ and 100”, sinking in winter at times to nearly 
60” Accompanying Mr Watson one evening, I heard from 
several points the call of the frogs which somewhat resembled 
the piping of a nestling bird, and guided by the sound I had 
soon the pleasure of seeing one of them clinging to the side of a 

8 There is nothing extriordmxry in the accidental importation 
of individuals of a tropical species of frog into Europe but it 
is an interesting experience, that the species should have 
permanently established itself This is owing, m the first place 
to the favourable conditions under which it round itself placed, 
and, secondly, to the peculiar mode of its propagation 

Hylodes marhmeensts and probably the majority of its 
congeners, does not spawn in water, but deposits from fifteen 
to thirty ova on leaves in damp places After a fortnight the 
young nogs are hatched in a perfect form, having passed through 
the metamorphosis within the egg, thus escaping the vicissitudes 
and dangers to which they would have been exposed during the 
progress of the usual Batrachian metamorphosis. 

This instance of the acclimatisation in Kew Gardens of 
the “ Coqui (as the frog is called in Porto Rico) is unique 
m Batrachian life at present I trust that the httle guest may 
long flourish where it has found such a congenial home and 
where it usefully aids in the destruction of plant eating insects 
and wood lice, of which I found great numbers in the stomach 
of a specimen If at a later period a nest with ova were 
discovered, Mr Dyer would delight the heart of embryologists, 
to whom the opportunity of examining fresh ova of this frog 
would be most welcome Album Gun the* 

Kew, October 20. 


The Cause of an lee Age 


ihof the criticism 

ihapncarihiNATVRF of October 17 Su H Howorth sayi. 
that the tact of the invariability of the ratio of the heat received 
by our hemsaphere in summer to that received in winter cannot 
be the caass of variability in climate, “ if, as we are told in the 
book over smd over spun, this particular proportion (63 37)11 
the cause of the lee age, we must be living In an Ice age now, 
and we mast always have been bring w an Ice age ’ Now it 
tf nowhere asserted by Sir Robert Ball that the invariability or 
the magn i tude of this ratio is the came of an Ice age, but it is 
very clearly explained that he assume* the cause of an Ice age 
to be a tamttuar range tf yesitiens of tit lute tfttumtxts ctm 
Hmedmti o high ewA« tf tit eccentrkitj ' * " 
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and that the fact that the above ratio is 63 37, and not unity, is 
appears to have been supposed to be the case, is relevant only 
so far as it indues us to regard the changes of climate due to 
the causes just mentioned as much greater than we might other 
wise have regarded them 

It seems obvious that a large value of the eccentricity con 
teraporaneous with a favourable position of the line of equinoxes 
will correspond to stmt change u climate Whether thus came 
is a dominant one, or even an important one, in its effect on 
climate, u of course an (men question, and one upon which I 
express no opinion Sir H Howorth thinks that Sir Robert 
Ball has inadequately recognised the feet that the ratio of heat 
received m summer to that received in winter by one hemisphere 
has been calculated by Wiener I find, however, on page no 
(second edition), the following reference to Wiener’s wont 
“ They depend on the mathematical calculation given for the 
first time, I believe, by Wiener in his work, “ /eitschnft der 
Oesterreichischen Geiellschaft flir Mcteorologie,” vol xiv, 
1879 p 129 My chief object is to emphasise the relation 

of thine calculations made by Wiener to the astronomical 
theory ’ Wiener * work u also mentioned in the prefect 

On the general question as to the adequacy of Croll’s theory, 
with or without the fact which Sir Robert Ball adduce* solely 
with a view of strengthening that theory, I express no opinion , 
it seemed to me, however, that in fairness, some of the remarks 
made by Sir If Howorth required refutation 

Chi 1st s College Cambridge 1" W Hobson 


Green Oyatera 

On I \ to day I was able to read Prof Lankester’s letter 
(Nai t rf. May 9, 1895), and wish to reply hnefly My note in 
Monitor? Ztolosfuo was simply a preliminary communication , the 
proofs of my assertions will be given in extenso in a paper which 
will soon la. published My conclusions m that part which may 
interest the previous labours if I’n f Lankcster may he briefly 
expressed as follows — 

(1) My observations have always been made on true Mires 

tie Mann net 

(2) I behe.se. that I rof I-ankesler must hava overlooked the. 
recent we rks on the hist >lugy if Molluscs bj Janssen, Rawitz 
and < thers, or he would have seen that his ‘‘gland cells * ore 
the bechcrulUtt, cellules alic formes of the authors quoted, 
which are inside the branchial epithelium, and noton its surface, 
and never can be considered wandering, nor can they have 
amoeboid movements It would be strange, therefore, to con 
svder such * gland cells as similar ti the amrebocytes of the 
blood ' 

(3) Prof Lankester says that the ‘gland cells contain green 
granules in the Marenncs oysters, but this is entirely due to an 
optical illusion , if one examines a fresh piece of branchial 
lamdla of the green Aiitlre eh Marennes the " gland cells ” 
appear green, but if these cells be separated from the epithelium, 
one finds that they art always colourless, and that they appeared 
green because the) are surrounded with green matter Making 
careful sections of the branchial lamella: or the lahul palps, one 
finds clearly (a) that the gland cells are never green , it) that 
the superficial epithelium is green, (c) that some amcebocytes 
and large masses included tn the epithelium ore also green I 
am ready to furnish 1 rof I-ankester with microscopical pre 
parations showing what I assert 

(4) The green of the Marennes oysters u> not 1 hurtful sub¬ 
stance which must be got nd of, ana it is incorrect to imagine 
a defensive phagocytosis performed by am cbocytes To me it 
is quite obvious that the green cokmntion is merely due to a 
true a mi nutation of nutritive substance which take* place through 
the agency of the epithelium in some portions of the intestine 
and m the branchial femellre And- no doubt it is the amcebocytes 
who carry the green substance, assi mil ated from the epithelium, 
to the liver I am quite aware that these results of my resea r ches 
are new, and it is for this reason that in communicating them to 
the Mentlere Zoology 0 I noted that they are of some importance 
to our further knowledge of the p h ysio l ogy of moilusca 

(5) It is a mistake to beheve that the oysters are green because 
they feed on Ramtula ttfrtana, the truth is that the alga n 
green for the same reason that the Marennes oysters are so, 
which is from the nature of the yores and darns bottom. It m 
therefore the some substance, vis. the blue pigment “ Mareaam,” 

, which is found in both. 

(6) The chemical part of my work is not concluded, and I 
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faer that I shall not be able to finish that most difficult task. 
Bet I may note that my usertkm that “ Marentun” contains 
principally iron, 1* based on the recent researches of Mnnts and 
Chatin. D Caxahi 

Spesia, Italy, October 13. 


Oxford Endowments 

I am surprised that my friend Or liicksoo, whose past re¬ 
sidence among ns lends authority to his words, should so 
greatly misrepresent facts as to say, in Nature of October J, 
that “ the Income of the [college] endowments is frittered 
away in the salaries of the heads, the stewards, the bur¬ 
sars, and the tutors of the pass-men,” the fact being that 
these endowments do not provide the salaries of either 
the stewards or the tutots. It is farther difficult to see how 
estates can be managed without bursars, and how bursars can 
exist without salaries, how complex institutions can work with 
out heads, and how heads can live on nothing, and bow the 
payments to bursars and heads—the latter at least with stipends 
fixed by statute—is in any way connected with “ the [alleged] 
unfortunate competition that exists between colleges.” 

Christ Church, Oxford. R. E. Baynbs. 

I AM sorry that my friend Mr Baynes should think that I 
have “misrepresented facts” in my article on the "Llnacre 
Reports.” I did not state, nor did I intend to imply, that the 
whole of the salaries of the tutors and stewards is derived from 
college endowments j but surely it is true that in the majority of 
cases these officers are fellows of then colleges, and as such 
receive a substantial sum of money annually from the college 
endowments. 

I am quite competent to understand that college estates 
cannot be managed without bursars, and that bursars cannot live 
without salaries, but the estates of the Oxford colleges could 
be managed by less than half the number of bursars that now 
exist in Oxford—provided that they were chosen carefoUy from 
among those who have had some training or experience in their 
profession—and a large annual income would be saved from the 
endowments. 

As to the heads. Speaking with every respect for these 
august persons. I still feel that with judirious amalgamation 
three or possibly four heads would be sufficient to carry on the 
official work, they now perform, with efficiency and dignity 

I should exceedingly regret If any remarks of mine should 
give offence to my friends in Oxford , but I never hesitated to 
express my opinion there or in Cambridge, that the Independence 
of the colleges means a fearful waste of their endowments; and 
until, by Act of Parliament, a suitable amalgamation of these 
institutions is brought about, there will be little margin left for 
the endowment of research and the payment of those engaged in 
pure scholarship. Sydney J Hickson 

Lute Leaves and Fruit. 

Hexk, many of the roadside Undens have cast their summer 
foliage, and put forth a garniture of new leaves) these are folly 
grown, and bear the vivid tint of spring In this city, on the 
nth Inst., well grown open-air strawberries were on sale in the 
fruiterers’ shops. The quantity altogether amounted to several 
bushels. J Lloyd Bozwakd 

Worcester, October 19. 


THE CENTENARY hETES AT PARIS 
'T'HE latter part of last week has witnessed the cele- 
1 bration of the first centennial anniversary of the 
foundation of the Instltut de France Pans was certainly 
not at its beati as far as meteorological features were con¬ 
cerned j the weather offered nothing “ Queenly “or" Pre¬ 
sidential” in its demeanour, and upon the whole was 
what it geneifclly is It this time of the year—unpleasant, 
wet, ana cold/ But it hardly interfered with the proceed¬ 
ings and festivities, and we trust none of the generally 
aged guests of the Institute will be any the worse in 
health for thdlr rapid visit to Pans. 

A largafotober of foreign associates and corresponding 
members premised to come, and the occasion was 
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such a re ma r kabl e one, that we print in fall the list of 
acceptations. Of the Acaddmie des Inscriptions et Bettes* 
Let tret, the Astodds dtnagera present were MM. AfCOli, 
H el big, Max Mtlller, Whitley Stokes, while the Corre- 
•poodants present were MM BaiHy,de Beaurepaire, Blade, 
13 kncard, Champoueau, Chevalier, Compared!, Delattre 
(le Pfcre), De Sroedt, Sir John Evans, Goeje, Compere, 
de Gnmdmaison, IoreL Kern, Meriet, Millardet, Navitle, 
Radloff, Saige. Sauvaire, Wmdisch In the Acaddmie 
des Sciences, the Associds dtrangers who attended were 
Lord Kelvin and Dr Franldand, and the Correspondents 
were MM. Amagat, Arloing, Bdcklund, de Baeyer, Bayet, 
Bergh, Bichat, Blondlot, Bnoscht, Cannuaro, Considers, 
Crova, Engelmann, Sir Archibald Geilae. Gosselet, 
Grand Eury, Haller, Herrgott, Houreau, Kovmlewski, 
Laveran, Ldpine, Lie (Sophusi Lockyer, Marts, Marion, 
Masters, Matheron, Ollier, Pagnoul, Ramsay, Raoult, 
Rayet, Retzius, Sir Henry Roscoe, Sabatier, Sire, Sirodot 
Stephan, Sir G Stokes, Suess, Sylvester, Gdndral 
Tillo, Treub. Vatlier In the Acaddmie des Beaux-Arts 
there were the Assoads dt rangers, MM Alma Taderaa, 
Da Silva, Gevafert, Pradilla . and Correspondents, MM 
Bertrand, Biot, Civiletti, Cui, Cuypers, Dauban, Deffds, 
De Geymuller, Gouvy, Guffens, Israels, Lanciam, Le 
Breton, Loenhoff, Manonneau, Martenot, Pemn, Ronot, 
Salinas, Salmson, Sgambatt, de Vriendt, Waterhouse, 
Wauters. In the Acaddmie des Sciences Morales et 
Politiqucs, the Associds dtrangers present were MM 
Carlos Cal vo and Castelar, and the Correspondents were 
MM Aubertm, Babeau, Barkausen, Bodio, Caiilemer, 
Du Puynode, Ferrand, Lallemand, Lerky, 
le Comte de Lucay. Molinan, Moynier, Sir F 
Polotsoff, Raffalovich, Stubbs, Villey Des- 
meserets, Worms 

At one tune, it had been decided to choose the epoch 
of the centennial anniversary for the transfer of Pasteur’s 
mortal remains from the vaults of Notre Dame to their 
final resting-place at the Pasteur Institute The plan 
was not carried out, and it was better so 1 he frame of 
mind which is suitable for festivities is not so for a 
funeral, and it would not have been in good taste to 
mingle the one with the other Theplan was dismissed 
after short, but wise, reflection. The festivities were 
earned oyt in strict accordance with the announcements 
made, and published m Nature. 

On the first day, the 33rd, a religious service was 
celebrated in Saint Germain des Pris, in memory of all 
members of the Institute deceased since its foundation, by 
Monseigneur Perraud, Bishop of Autun, a member of the 
Acaddmie Franqaise, and a very distinguished writer and 
philosopher It must not be thought that, even in the 
land of Voltaire, all men of science consider atheism as 
“ the ” proper form of philosophy The Institute is very 
conservative, and whatever opinions most members 
may hold concerning religion and dogmas, every man 
has his own conception of the universe, more or less, 
and entertains “ son petit religion h part sot,” as a witty 
German princess put it, in her own barbarian French 
This first ceremony was largely attended, although more 
national than international in character The real general 
opening of the celebration took place the same day at 
2 pjiu, when the foreign associates and correspondants were 
received and entertained m the tabu of the Institute by 
the members of the latter Each imdU was announced 
by the tmsEera, and after having been Introduced to the 
masters of the house, joined his own personal friends and 
acquaintances in pleasant conversation and numerous 
introductions to fellow-workers of every land. The 
matters of the house were M Ambrose Thomas (the 
author of Aftgntm), member of the Acaddmie des Beaux- 
Arts, and for this year President of the Institute, assisted 
by MM Maspero, Matey, Ldon Say, Count Ddsborde. 
delegates of the four other Academies. The last function 
of the day'was a general reception of all members. 
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M w c u t w , and correspo odan ts by the M«mster of Pubhc 
Instruction, The reception-rooms of the Ministry had 
been very elegantly adorned for the purpose. A whole 
series of tapestries—from the celebrated Gobehns manu¬ 
factory—illustrating Don Quichotte’s hie, after the pic¬ 
tures by Coypel, decorated the walls of a targe nail 
h had been built for the puipose, at the end of 
i a stage had been erected. M. Poincarf, the 
iter, received most cordially his guests, who corn¬ 
el, besides the members of the Institute, a 
admixture of very different elements, among 
political men were predominant. A very 
nt evening was provided by the singers and 
actors, among which were the best of the Opera and of 
the Thdfttre Frangus, and by the excellent orchestra of 
the Opera. 

On the next day (Thursday, 34th} a general meeting 
was held in the large hemicyde of the new Sor- 
bonne, so splendidly decorated by the paintings of 
Puvis de Chavannes. The President of the French 
Republic was present with such Ministers as were not 
professionally detained at the Chambre des Ddputfs, and 
after the overture of Mdhnl’s Joseph— Mfhul was the first 
composer who belonged to the Institute—three speeches 
were delivered M Ambroise Thomas began, and was 
short M Jules Simon came next, but, as his voice is 
weak, he could not possibly make himself heard m more 
than a small fraction of the hemicyde. M Pomcard, the 
Minister of Public Instruction, spoke last, and very 
appropriately This long ceremony ended with a frag¬ 
ment of Mors et Vita , of Gounod, played by the 
orchestra of the Opera. 

In the morning a short reception took place at the 
Elysde, where the President of the Republic recei 
the foreign members of the Institute The foreign ai 
ciates and correspondants, to the number of fifty-five, 
were presented to President Faure by the office-bearers 
of their respective Academies. The President wel¬ 
comed them, and held a short conversation with each, 
and M Gaston-Boissier presented him with three 
volumes containing the minutes of the Institute since its 


In the evening a banquet took place at the H6tel Conti¬ 
nental , two hundred and fifty members were present 
After two short “after-dinner” speeches by M Ambroise 
Thomas and M Pomcard, M Max Muller, acting as spokes¬ 
man for all the foreign members and associates, proposed 
the health of the Institute, “which, alone, remains unaltered 
and immovable in its renown and glory, while so many 
things have changed during this century,” in very excel¬ 
lent terms. Most happily inspired was Lord Kelvin in 
his address. The very cordial and sympathetic expression 
which the Royal Society gave to its feelings in 
its address to the Institute, was received with much 
satisfaction, and the few words which closed the 
orator’s speech went to the heart of all Frenchmen 
“ Personally, I cannot express how much I appreciate 
the great honour you have done me m electing me among 
the associates of the Institute But I owe to France an 
even greater debt She has been, truly, the alma mater 
of my scientific youth, and has inspired my admiration 
for the beauty of science which during my whole life has 
kept me chained m her service It was Laplace who 
initiated me into celestial mechanics, and a fow years later 
the venerable Biot led me by the hand and introduced me 
to Regnaulfs laboratory To Renault and Lrouvilte I shall 
eternally be grateful for their load new towards me, and 
for the solid teaching they gave me. in 184a on expen- 
mental physics and mathematics. M. President of the 
Institute, gentlemen, I thank you with all my heart 
From what I have said, you will understand why I con¬ 
sider with perfoctgratefulnesi France as the alma mater 
of my ^aentifif bfe* Lord Kelvin spoke with his beak 
as trail as with hit reason, and the great applause which 
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followed his speech must have told him that he had made 
no nustike in doing so. 

The 35th was devoted to an afternoon in the TMttra 
Frangais, the programme, to be sure, was of somewhat an 
austere character The Cut, the Eeole des Femmes. 
and the Femmes Savantes were exceedingly classical 
and sedate. though, what might have been put in 
their place we could hardly decide, and classics were 
probably more suitable for an audience comprising a large 
number of foreigners than some modern play, where 
the finesses might have been a little too subtle and 
delicate. A very nobly-felt and worded poem by Sully 
Prudhomme—the most philosophical of French poets of 
the period—was read by Mounet-Sully, the doyen, the 
veteran of the French theatre. In the evening a recep¬ 
tion was held at the Elytfe by the President, who most 
graciously shook hands with the foreign members who 
had already been at the Elysde in the morning The 
members of the Institute were all but lost in a crowd 
of political men, senators, deputies, officers, and 
functionaries who had been invited to meet them. 

The last act was a visit to the magnificent residence 
of Chantilly, to the Due d’Aumale. A special train 
left the Northern Railway Station at 11 15 a.m., carrying 
339 members, and at Chantilly eleven large vehicles trans¬ 
ported the whole assembly to die chateau, through part 
of the woods, the race-course, and the stables. The 
Duke, who had hardly recovered from an attack of gout, 
had to receive his guests sitting in a rolling-chair, ana 
received them most cordially Lord Kelvin and other 
members of the British contingent had some con- 
versatlon with the Duke m English, and the afternoon 
was devoted to inspection of the residence itself which 
has been splendidly enlarged and embellished by the 
present proprietor, and to the surrounding grounds. The 
whole of Chantilly and of its contents, as we have already 
said, has been bequeathed by the Duke to the Institute. 
This represents nearly ,£3,000,000, exactly 43,000,000 
francs. As the Institute owns already some 25,000^000 
francs (;£ 1,000,000), at the death of the Duke the whole 
amount will be of some 70,000,000 francs (under 
£3,000,000) The whole Institute distributes over 
735,000 francs in pines each year 

And now the festivities are over, and most of the 
Institute’s guests have gone back to their home or 
country—may their remembrances be pleasant. They 
have met some of their fellow-workers, and new friend¬ 
ships have been formed Such meetings are profitable. 
While ill-feeling between nations are being daily sug¬ 
gested and excited by the incautious and lU-advised 
prose of a number of irresponsible men, it is well 
that occasionally the heads and lights of different 
countries should meet and mingle together Knowing 
each other better, appreciating each other, united by a 
same bond to a same faith, they may, by their influence, 
help to further the advent of the reign of reason and 
goodwill A great number of men, like Moses, have 
already expired in view of the Promised Land , and 
doubtless many more will do the same. The Promised 
Land seems very remote, and hardly “ promised.” But 
this is no reason for not domg what should be done, and 
international assemblies of the “ best of the land* cannot 
foil to exert a useful influence 

Henry d* Varignv 


This account of the Jttee would be incomplete if we 
did not give M Jules Simon’s discourse on the Institute, 
the delivery of which formed the central feature at the 
meeting in the Sorbonne. As M Jules Simon » the 
foremost French orator, and his style is re marka ble not 
poly for its brilliancy but for its terseness, we give the 
whole oration as it was delivered. 
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as,—Quand le eknkral Bonaparte prit le 
t de 1'umfc d’Egypte, il sign* auseitdt de ta 


Sokral en chef, membre de l'Institut,” “bien s&r, dlsaitdl, 
d’etre compris du dernier tambour." 

L’lnatitut n’avait pa* trail an*. II a fait detail* ce temp*-Ik 
-quelque brut dans le monde Je ne puis done me flatter 
d'apprendre k penotme sa courte et giorieuse hist cure. *Je la 
risumcrai en quelque* mot* pour nous rijouir en common, de 
sea grandeurs et non pour nous eo instruire. 

Let grande* assem bides qni prirent en mains le sort de la 
Fiance a la fin du XVIII* Hide eurent dks leur premier jour 
I’instmct rdvohftioanaire Elies ne se propoekrent pas pour 
but de conserver les institution* exlstantes en le* amkhorant at 
en le* purgeant de leun abas t elle* firent partout table rase, et 
quand elles eurent tout renversk, dies s’occupkrent, en libertk, 
dc tout reeonstruire. 

Le* acadrimes avaient largement contribue k l’avknement de 
la Rkvotutioa. A peine eut-on passk de la tWorie k l'action 
qu’elles trouvkrent qu’on aliait trap loin Elles avaient vovlu 


oublia ce qu’on lui avait donnk et s'irrita de ce qu’on 

et proviso! re- 


EUe se born* d’aborri k des mesui 
I 'Assemblke constituante vote a 
ment pour one annke, en 
reprochcs 1“ subventions que 

nour le*. corns littkmire*. ‘ 


hesitation 

campagnant son vote d’aigres 

- _ r _,_ Comite des Finances demand*]t 

pour les corps httkraires.* La Convention firappa les grand* 
coups EUe dkfendit d'abord de pourvoir aux ukget vacant*, 
et enfin, en aoflt 1793, elle supprltna “ routes les academies et 
“ociktks hltkmiret patentees par b Nation ” 

On a souvent remarquk que Cette rakroe involution qui avail 
suppnme toutes les academies erka l'lnstitut, qui est une 
academic. Ce n’est pa* versatihtk dans les assemblies. La 
penske dc crier de toutes prices une acadkmie nouvelle ktait 


L’Asiemblke constituante avait charge Mira beau de lui sou 
mettre le plan d’une acadkmie natkmale Mirabeau appela 
Chamfort qui ktait en querelle avec 1'Acadkmie ftan^aise 
Chamfort cenvit une violcntc diatribe et prkpara un projet que 
Mirabeau n’eut pas le temp* de lire k la tribune 
Les projets se raultlplrirent sous la Convention Condorcet, 
d’Alembert, Daunou, Talleyrand, tons ecus qui avaient le souci 
de* grande* choses, apportkrent leur contribution On dit que 


et que 


-,-I* tradition est andenne et persistants 

Tous les auteurs de prqjets ont rkclamk k l’envi le titre gloneux 
de fondateurs de l’lnstitut La vkntk histonque exige que l’on 
kenve un autre nom en tkte de cette liste d’honneur, et ce nom 
est celui de Richelieu, ibndateur de 1’Acadkmie fran^aise 
Nous nomrnes plus iustes auiourd’hui que ne l’ont ktk nos 
pkres. Notre admiration pour lea grande* oeuvre* de la Rkvolu 
tion ne nous cache pas les glories de la monarchic, qui toot les 
Moues de la France Nous ffaons le centenaire de l’lnstitut de 
France, mais il ne nous en cotoe pas d’aasocier k rhonneur de 
cette lournke le (bndatenr ou les fondateurs des acadkmios dont 
l’lnstitut a re$u Fhkritage, Louis XIII et Louis XIV, Richelieu, 
Skgukr, Colbert. L’lnstitut ex late depuls le aj octobre 1795 , 
mils les acadkmie* qui le com potent remootent a 1635 Aasori 
ment l’lnstitut de France, depuls ta foedation, compte dans se* 
rang* un nombre coaridrimbk d’hommea iliustres. Ten voux 
citer quelquos-unt, avac le regret de ne pas les citer tout: 
Chateaubriand, Lamartine, Victor Hugo, Alfred de Musset, 
Alfred de Vijyiy, Gulxot, Cousin, Thiers pour I’Acadktnie fran 
Cifaej Moogi, Bertbollet, Lagrange, Laplace, Lavoisier, 
Fresnel, Attain, Arago, Cuvier, Geoffroy Saint-Hilaiie, 
Cauchy, CbaSfos, Claude Bernard pour 1’Acadkmie des Sckncce j 
Daunou, Victor Le Ore, Littri; Borieoaade, Hast, Naodet, 
Berooef pom■/Acadkmie des Inscriptions TLouIs David, Ingres, 
Delacroix, Marieonkr, David (d*Angers) pour l’Acadrimie des 
Bequx Arts. 

rTtoaSfcb 
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J’avals arrktk Ik cette Uete da ..- r _ 

obkir k la Id qui m’est Impoeke de ne nrononker le nori 
vivant | fcat & que je drive ahjotmrbm ajouter le 
hotnme qus j’ti connu il y a pro* de dnquantc eat, k FEerie 
normale oh il ktait klkve, ok J'AstU profosaeur, qui ktait notre ami 
k tous, car on ne pouvait k co nnafe e Sana miner, et qrii ktait 
event tout l’aml et le Mcnfakeurde lWaaniri 1 le nom iamortri 
de Louis Pasteur? Let vofite* de cette utile gardent Pkcbo de* 
acclamation* qui raccoeUttrent quand il vint, k cette place mkme, 
rccevori let hom mages du montte savant LTiumanitk, ce jour 
Ik, fat reconnatssante et juste. 

Ainsi l’lnstitut de France a cu, dkt son premier sricie, une 
magnifique floraison de grands hom me*. Nous aommee fists de 
nos alcircs nouvelle*, mars nous gardons pour no* globes 
skculairet un culte recon nalseant et filiaL Nous ne renoofons ni 
k Corneille et Racine, ni k Brileau, ni k La Fontaine, ni k 
Boasoet, m a Voltaire, ni k Montesquieu, ni k Bufibn, ni k 
Ckiraut, ni k d’Alembert, ni k Hoygnens, ni k Matiotte, ni k 
Mabillon, ni » RoUin, ni k Turgot, nik Lebrun, ni k Migttard, 
ni k Losueur, ni k Philippe de Champagne, ni k Mansart, ni k 
Soufflot 

Messieurs, le drapeau aux trois couleur* est toujour* pour nous 
“ le drapeau chkn ’’, e’est l’astre de la liberte et de la avllita 
tion, mats nous uuvons avec amour el orgucil le drapeau bknc 
fteurdelisk remontant les tges jutqu’au sricie qui fat le grand 
sricie et qui rcstc par excellence lc slick firanfaU. 

Cest le 39 janvier 1635 que 1’ Acadkmie fran^aise repit sa con 
•kcration officielle. L’Acadkmie des Beaux Arts eut le mkme 
hotmeur en 1648, 1’Acadkmie des Inscriptions en 1663 et 
l’Acadkmie des Science* en 1666. 

Il ne suffit pas d’avoir resrituk la erkation des acadkmie* k 
Louis XIII et 1 Richelieu, il faut remonter jusqu’k Conrart. La 
premlire en date, 1’Acadkmie franpuse, est, comme beaucoup de 
grande* choses, due k I’initiatnc privke. Conrart n’ktait nen 
U n’est nen devenu. Il riest celkbrc que par son silence un 

K de cklkbritk erkk tout expris pour lui par Boilcau Cost 
1 eut 1’idke dc donner un reglemcnt k une compagme qui — 
rkunissait tour a tour cher chacun de ses membres pour parler 
littknature. Ils ktaient neuf en le comptant. De petit* hommet, 
dit Voltaire, d’un ton dkdaigneux De* homme* ohacurt, dit U 
ensuite en parlant des premiers acadkmtcient au nombre de 
vmgt huit qui re\urcnt ce titre apria let lettres royales de 1635 
Sans doute on n’eut pas sur le-ehrunp un Comalle ou un Racine 


llut attend re douse ant pour 
Corneille, trente ux ant pour Bossuet, Irente-sept ant pour 
Racine, quarante neuf an* pour La Fontaine et Batlean 
L’assemblke se gmmissait de gnmdt hommes pen k pen Elle ne 
devait jamais avoir quarante grands hommes. Aucune assem 
bike en aucun temp* et ches auenn peuple ne pourra en avoir k 
la foit qu’un nombre tris lrnutk. Cenx que Voltaire appelle de 
petit* hommes ne son t peutritre pas austi petiu qu’il le croit 
Ils semblent petit* k la postkritk, Us ktaient grands pour leurs 
contemporains Apprenons, ne fflt ce que par prudence, k re¬ 
specter les hommes d’klite qm ne sont ni des Voltaire ni des 
Molrire. On ne peut pat, et on ne doit pas se tromper sur let 
hommes de gknie j on peut hksRer sur le chow entre fes hommes 
vraiment supkrieuri sans fare grands, ceux que j’appdleral les 
homme* distmgukk dans k genre mkdiocre. 

Ce*t un honneur pour la sodktk kchurie du XVII trick 
d’avoir sur le champ attachk de 1'importance k cette rittnion de 
quelque* homme* de goto, qui ne I’occupaient entre eux ni de 
religion ni de politique, et parkient unmuement de* lettres et 
de* ouvrage* de 1’espriL L’amour de* lettres est restk un des 
caractkres de notre gride national Dkt que le public fat admis 
aux riception* de l’AMdrink franfalee, U y count. Quand elk 
ouvrit en 1703 ses portes aux femmes pour ces jours-UL ks 
femmes affltrirenb L’Acadrink n’a eu garde de renoncer k oet 
usaye qtd^a^pns avec k ^wag pfa * daeriqmlri^Unt rioepticn 

fast y avoir assistk faut avoir son avis « ' ’' ” 


torture 1 on 

inoomm < 

orateura. Elks font peneer a 
soot admirable*, au £ede 
torkador a ktk tuk. 

On purta de la sodktk de Comrart au cardinal d* Rkfadko 
U avau Flnetinct du grand et du stable. B juMa que cette 
11 elk an and* 
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de Conrart <U reecmnatte officMtanat resistance de tear 
e s eoe kt i on . C# fat 4 pen pri* toot ae ;./U offiritj “de* 
privilege* honorable*, ditVoifiire, tuam d'atile, sonfojxkteur 
ne hi emtt mtae pas procure one telle d’ewembUe.’' 

En realltf, il ne reodait 4f Acadfmie d’aotre rervic* que de ne 
pu Ngnortr, melt U pen**, et tout le mood* pesm avec tut, que 
pnkqu’il ne I’ignorait pa* il le gouvernah Fludeun de* ami* 
de Co&nurt bmirent Ce qa'ili avaient eberchf, c’ftait U 
ltbertf, oa leur offiteit l’assujettijseraent Cette rfsatance ne 
pouvait durer, on ne rfsistalt pu eu roi, ni ea cardinal, qui 
ftait le rot Refuser one grfice qu’IU offiraw, c’ftait pin* que 
rfsister, c’ftait dfeobftr On cfda, on r em er oa. On exalte le 
rat et le grand min litre Richelieu qui premettalt de protfger 

H y cut une autre difficultf 4 la crfatioo offiaeue de 
PAcaafmic. Le Parlement auui eut la veBfitf de rfsister On 
■ait que l’enregiftrement ftait alon nfcesssire pour dormer 
efficaatf aux dfcmons royales. Le Parlement pouvait retarder, 
il pouvait £iire de* observation* et mfme de* remontntnces. A 
la fin, dan* lea grande* occuion*, on avait raiaon de lul par un 
lit de justice On n’alla pu jiuqu’h ce* extrfmltfs poor la 
transformation de* reunion* de Connut en Acadfmie royale, 
mala le Parlement manifest* sa mauvaise humeur par up retard 
d'un an Le cardinal fut oblig i de fin re entendre qu'il voulalt 
ctreobfi 

On a cherchc la cause de cette mauvaise volontf du Parlement 
11 ne s'agiasalt pu de la creation d’une cour aouveraine, mai* 
“de simples peseur* de ayllabes et de jurfs fabrfcatcurs de 
mots,” com me dlaaicnt let mauvau plaiuuit* de l’fpoque 

Le Parlement, suivant Voltaire, crakmt que rAcadfmle ne 
s’attnbuAt quclque jundiction sur la ubrairte, et ajouta cctte 


Je crois plutflt que le Pulement crajgnalt pour l’autontf qu’il 
x’attnbuail en mature religieuse et phiiosoptuque La question 
de* acadfmles touchait 4 U question de* Moles. La thfologie 
ftait tout prt* , plus I’autontf du Parlement ftait contests en 
matiire religieuse, plus il s’en montrait jaknuc. Il obfixaait dans 
toutc cette sffiure au mfme esprit qui inspire plus tard la rfforme 
de l’Unlveratf par le prfndent Rolland 

Le roi, et je parle id de Louu> XV antant que de Louis XIV 
et de Louis XIII, fut constammcnt pour les academies un bon 
mattre, man un matt re Les Election* durent ftre soumises A 
son approbation , c’est un droit qui a toujour* ftf conserve au 
pouvoir public | il existe encore aujourd’hui. Louis XIV 
l’exerca une foil dans une occasion trCs fclatanle II voulait 
Election de Boileau , 1’Academic fiut 1st I* on tame Le roi 
refuse son approbation L’Acadfmie s’empressa d’flire Boileau 
k la premlire vacance “ A present, dit le roi, vous pouver 
procWer k la reception de La Fontaine ” 

Le roi intervmt turn, mail, bien rarement, dans le* travaux 
de l’Acadfmfc C’est lui, ou plutfit c’est Richelieu, auteur de 
la tregfdie de Miramt, qui prescnvit cet examen du Cid 
invent? pour exalter la gloire du cardinal et dont le rfsultat fat 
de montrer dan* tout son fckt la gloire de Corneille Vol 
taire, au dhcle suivant, sou* pretext* d’impartlalite et en mflant 
1 apothfos jMk la critique, essaya la mime entreprise et aboutit 

Les acaddnicien*, un moment dftoumfs de leurs travaux plus 
paiaUes, revmrent au Dictionnaire. On ne manqua pas sous la 
Revolution de leur reprocher de n’avoir Gait m la Grammaire, ni 
la Poftique que le rot attendait d'eux et dkvoir mend trap 
lentement le travail du Dlctkmnaire 

L’Acadfmi* n’ftait pas si coupable qu’on le croyait Dcs 
trek objets oonfifs a sea soins. elle avait cboW le Dictionnaire, 
qui reodait 4 la kague le double service d’en fixer les termes et 
d'en^explkpier ^ k» rfgles par de* exempies empnmtf* aux 

Le Dictionnaire ava&fait lentement Cette ienteur fiut sa 
force. Le* variants* qu’il enregistre ont toutea fte Jug^es et 
comacrfe* par le tempi, avant de recevoir cette confirmation 
oGSdeOe 

Le Dictionnaire est i lui seul toute l’AcadGntle Gran false A 
note langtw ementieflement souple et vivant*, qui exprime avtc 
GsdUrf leajasdntis et le* hUe* 4 mesore qu’eQe* *e renouvelknt 
et qui eaCot, sans nGologitme*, 41’expotitioo et 4 la dlmonstra 
tksa dee dettevertee eoentifiques, il doyne la sollditl et la 
jm^oU dee deu league* qui ont nroeieirament mcarnd la 

^^voniah qu’il y efit une tafgap de Louis XIV 
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comm* >1 f avait une league de P4riclet et une langued Auguste, 
et B revendiquait poor lid mfime l’honneur de cette peniee 
loraquH difut “ Le aoin dee Lettres et de* Beans Art* ayant 
toujoun cootribod 4 la splendeur de* Btats, le fcu roi, note 
tris booorss seigneur et p4re, ordouna ca 163s l'fita h l l iee m ent de 
1’AcadGmie fimneaue pour porter la langoe, I’dloquence et la 
pottle au point de perfection o& elle* rant enfin parvennet sous 
notre rigne." 

Je n’iu garde d'msister ( je clis la pentee de Lome XIV et de 
ceux qu’on appelait d4* Ion les Qaannte 

Notre admiration pour nos chefs-d'oeuvre et notre langue ne 
nous empfiche pa* d'admirer la gloire de* autre* nations. Nous 
nous sommes sssoctds au centmume de Shakespeare 1 Goethe, 
Schiller, Cervantes tool populaires dans no* Gcoles. Nul 
n’entrera jamais sans une respectueuse et solennelle tmobon 
dans cette Ggliae de Santa Croce 4 Florence oh soot rhunls, 
autour du cCootaphe du Dante, les tombeaux de GalilGe, de 
Michel Ange, de Machiavel, d’Alfieri, d* Cherubini. 

Le XVIII sihcle reprochait toutoun aux academies et surtout 
4 l’Acadimie franfaise, qui portait le poids des querellea parce 
qu’elle avait parti celui de la gloire et parce que le public 
pouvait plus faefletnent suivrc sea travaux, d’avrnr flu des 
hommes mfdmcres et d’avoir lsissf en dehors d’elle de* homines 
de gfme 

Je coniuu* deux hommes de gfme qui n’ont pas ftf de 
l’Acadfmie fran^use, Descartes et Molftre Rousseau, dont 
on pro nonce iiuelquefois le nom 4 propos des omissions de 
1’Acadfmie, ftalt citoyen de Genhve 

Deux erreur* en un nhcle et demi! Les hommes se trompenl 
ordinurement plus que ccb. La Rupert des ouvrage* dc Dcs 
cartes sont fents en latin. Le Diuours dt la Mdhtek, qui 
ett un des grands monuments de la langue frmnfaisc, n’ftait 
connu que d’un petit nombre de savants et de philosopher Le 
grand Mlat de la renommfe de Descartes n’a commencf qu'apfhs 
sa mort, quand on a enfin compns qu’il avait fmanclpf la rauon 
hmruune. MoUhre avait contre lul aa profession; on se nrait 
aujourd'hui, avec- raison, d’un tel obstacle. Cftait quclque 
chose sous Louis XIV Messieurs les tapumersvalet*decnambre 
du roi n’aurmient plus voulu fire de l'Acadfnue Je ne mis pas 
ce que Molitre lui mfme uura.it pensf de son flection. On ftait 
alors conservateurs du rang comme on l’est aujourd’hui de la 
pro^riftf II fallut contnundre Catmat a sc laisser fsire matfchal 

Quant aux autre* grands hommes dont la Convention re- 
grettait si amirement Vabsenoe, ill apartenaient 4 la catfgone de 
ceux que nous appelions tout 4 l’heure des hommes dudiigufs 
dans le genre mediocre. 11* ftalent admirfs, 4 juste titre, par 
leurs contemporain* , la postfntf a le droit de choisir entre vux. 
Dufresny, Raynal, Helvftius tont des grand* hommes dont on 
bl&mait en 1793 l'omission, et dont on bUbnciait aujourd’hui 
l’flection si l’Acitdfmie les avait flus. 

De tous les grief* dingfs contre t'Acadfnue, le pins firfquem 
meat invoquf ftait sa courtisanene envert le roi. Cftait une > 


cooccurs cette question i “ Quelle ett celle del vert us du roi 
qui mfnte le plus d’ftre loufe ?” 

On ftait hten loin de ce *tyle et de ces sentiments lorsque 
Grfgoire, re prochant au “bon Ffnelon" d’avoir fiut un traitf 
sur U direction de la conscience d’un roi, ajontait “ Comme si 
les rois avaient de la conscience I Antaru efit valu jfiimerter sur 
la douceur de* bfte* fiuives,” 

Le tort de* homme* aveuglfs par la pasaion eat de voulotr 
toujour* juger sans tenir com pie des temps et des milieux. N’en 
dfpkise aux mvefeurs de 1793, l’espnt Hbfral qui a'etait 
manifestf dans le sein de I’Academic au moment de sa crfatfcm 
oflkielfe subsista pendant route a* durfe. Il s’asrocialt chex elle 
4 une admiratioo pour le roi dont nous ne comprenoo* plus la 
nature. L’Acadfmle voyait la France dans le roi. A cette 
fpoqoe de lTustoire, on n’ftmit pqismnt qu’4 condition d’ftre 
dependant Ce qui est indiseatabie, c’est que les acadfmles 
e ntou rfes ifhonneurs par k monarchic fttient devennes peu 4 
pen de vfntsble* amtocratie*. dies avaient aux yeux des 
rcpubUcains le double df&nt d’ftre des corporations, et des 
corporation* privilege*, tris entichfes de tear* privilege*. Un 
u«sge introdult par Colbert, ou nlutfit par l'ahM Bignoo, son 
neveu et son reprfsentant dans le gouveroement des soclftfs 
mvantee, divkelt les Acadfmles des Inscriptions, dee Sciences 
et des Lettres en trcns classes d’scadfmiden* 1 lee hooocairet, 
le* pension nal ret et le* fifves ( ce qui constkualt un privilege 
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•dans k privilege Saule l’Acadtaiie frsajsiee svait teergiqoe- 
ment rami de aabir l’affront de ce rtgtement 

L’Acadtask ftanfaiae avait toujours « dans son aefax, 
sa Croatian, des docs, des msutahaux, dts fvfqusa, d»* moj 
de cows souveraine*. Cea grand* setaneun appreaa 
trailer let gen* de lettre* eocnm* de* fganx; dak, en 
temps, les gens de kttres apprenaient k sc crolre , 
seigneurs. us se donnaient des compliments le* on* au 1 
pour a'eaercer It leur fonctkm priadpale qui stall d'eara 

mi et le minis! re. Le* compliments soot detenus nos _ 

de rtaeptkm , Voltaire n'etait pas tendre poor ear “ Ce que 
j’entrevoi* dans ces beaux discours, alt fl, rest que le 
rdopiendaire ayant amard que son pddtasssew task un trtagrand 
homme, que k cardinal de RicheUea taut un trts grand Homme, 
je chancellor Siguier un asm grand homme, le ditectear hd 
rfpond la mime chose, et aioute que le rddpkndaire poorrait 
bien antri 4tre one esptae de grand homme, et que pour hd, 
direct cut, il n’en quitte pas *a part", et plus loin "La 
ndcessitd de parkr, Pern bon** de n'avdr rien a dire et I’enrie 
d’svoir de l'eaprit soot trois chose* capable* de rendre ridicule 
rrkrae le pins grand homme ” 

La Convention pouvsit-elle souffrlr 1’existence (Tun corps qui 
passait son temps k cdkbrer les vertus des rots, qui taut lul 
tn£ma un corps privilfgk, et qui comp!ait dsns son »em de* 
membres invest Is d’un double pnviitae ? C tadt 1’snstocratie 
de 1’esprit, mals c’tant une anstocrmtie La Montague et la 
Plaine ctaient d’accord pour la renverier 

11 s’dtait pourtanl passe vers le milieu du XYIII* slide un 
but considerable qui aunut pu modifier le* jugement* des 
rtaolutionnalres. Voltaire taut entrd k 1’Academic Lea 

academicians tVtalent vailkmment dffendu* Voltaire fut 
refuse deux fins Enfin, il entrs, et dis ce jour I’Acadtaue lui 
apportint 11 avail difjk son journal qui etait KKucyiloptdt* 
\JEncytUfidu entra ovec lul i l’Academic, qui fut ainsl trans 
fotmee par anticipation en veritable Academic des Sciences 
morales et politique*. Il y fit noramtr succesaivement Duclos, 
d’Alembert, Marmontel, Condillac, Morellet II echoua pour 
Diderot. Il a’en plaint vivcment, et avec raison du reate, cur si 
Diderot n’est pas preoakncnt un genie acadifmique, o’ eat mum 
conteate un homme tupirieur Voltaire ecrit k l'abbe d’Olivet 
“Tficbea, mon cher maltre, de nous donner un viritable acadi 
micien k la place de 1’abW de Saint Cyr cj un savant a la [dace 
de l’abbi Sailer Poutquoi n’aunons nous pas cette fou-ci M 
Diderot ? Voui saver qu il ne faut pas que l'Acadtaiie soit un 
stamuiire et qu'elle ne doit pas tae la Cour des pairs. Oaelque* 
omements d’or it notre lyre sont convenahles ; mail il Suit que 
les cordes soient A boyau et qu'elles soient sonores.” 

Voltaire n’taut pits arcoatumc aux tahect et avait pns 
w revanche II avail le gros de son armta it l’Acadtanie 
francaise, il avait it l'Acadtaiie dea Sciences Condorcet, 
d’Alembert, bontenelle L’Acaddmk des Inscriptions etait 
plus itaisbuite mats il avait ptatae part out. Il taut 
1’orack des ce rules de prtaieuses dont l’mflucnce avait 
rempiacd (’influence dtaroueante de la cour Mme de Lambert, 
Mme de Tenon, Mme Du Defland, Mile, de Lespinatse, Mme 
Ceoffrin, Mme Du Chltelet recevalent ses inspirations II 
etait I’ami (intermittent) du rol de Prtute, le cnrre*pondant (et 
le flaneur) de la grande Catherine II avait tnute Corneille de 
haul 11 se croyait plus puthtaqne que Roane En philosophic 
il tensut tfte au ckrg£, tout en faisant ses piques k Femey et en 
dfdlant au pape aa tragfdie de MaAtmt Quaod on le juge k 
prtaent, on ne peut a’emptaher de voir en lui un prtaurseur de 
la Revolution Voltaire et toute l’armta qu’il co m m a n d al t 
avaient, en eflfct, aemf lea tdees rtaolutionnairet, mats Us a valent 
cru taoquer un gtale; et quand its furent en face de lui (je park 
des lieutenants de Voltaire, car il tadt mort en 1778), U leur 
aembk qu’ik avaient ivoqud k dtable. 

Us Vanfltiiect en chemin, et devlnrent, par cela mime, les 
phis grands anitemi* de leurs ancient amis. On pournit id 
parodler cette grande parole “ Il y a plus de joie dans le del 

-‘- UJ - 1 -* repent ” et dire “ Il y a plus de 

rolullonnr 1 -* —* *’—*— 


coltae danafl 


ptaMnrqut a 
anTfJmtarft 


n ami qui s’arrtte en 


Les ecadAfles, dont 0 

parkments et du clergf Grfgolre, dan* un rapport rtdiett 
ment emphatfcue, ptoposa la suppression des academies, tout en 
demandant qpe " du milieu des dtaombres, k tanctnaire des 
arts, s’devanf sow Its auspice* de ktibeitf, prffSntlt la rtaaion 
tafankta de too* k* savants et de tons lea moyens de science ” 
^Aprie-demeln, dkdt il, k kepubilque frxn^ake fcta soc entrta 


NO 1357, VOL. 5 a] 


wajte^awswaaa rs 

Iraoqak J ln s th wOtas qd dtaogent an* pdodpns kernel* que 


k U regie gtataue ice sont k* 

Deux au apres avoir coogddk ka acadtaak* avec cette 
i, k Coavttttkn fiskatt un* grande, oat trta grande 
Elk ka rtatbhsstit, et en ks rtaablksant, die lew 

..- ofonde. Le rtva d’un* **- 

e artiste*, daa pokes et da* 
sbtuante, deveneit unertalltA 
•dense* et dee arts n’svatt 



kt forces de k oaoslon et da k rnmta Bite 
ertait au^kisus de k sooktf vulgaire, occupta de* soin* de k 
vie, une forte de monde It part d’oh sortiraient sans cette pow 
taklrer lTinmanitf, pour k fortifier et k charmer, des vtaitetet 
des chefs-d’ceuvre L’lnstitut ne pattkiperah pas au gouveme 
ment, il ne serait pas chargf de I’ensetgncment. Son action 
serait d’une nature blue haute , eUe a’exercenit par Fexempk 
De mfmc que le tneu d’Aristote meat tans ftre mil et pent 
ignore r le monde auquel 11 donne k vie, U suffit aux savants et 
aux pokes d’ftre, et d’ftre connos. Leur* oeuvres produisent 
le mouvement, et en mime tempt elks le rfglent par l’admin 
lion qu’elles insptrent 

Daunou parlant au nom de la Convention diaak “Nous 
avona emprantf de Talleyrand et de Condorcet le plan d’un 
Institut national, idta grande et majextueuse dont lVxtaudon 
doit efkcer en splendenr toutea tea acadfmlea des rois. Ce 

sen en quclque sorte l’abrfgf du mon de xavant, le corps reprf 
ten tat if de k rfpubllque de* letlres, un temple national dont le* 
portes Uiojours fermtas k 1’intrigue ne a’ouvriront qu’au bruit 
d’un juste renommta ” 

Cette union majestueuxe et ftaonde de tout ce qu’il y a 
d’kemel dans le xentunent et k pensta n’est pas k seule 
grandeur de l’mstitutioa nouvelle. Les academies I usque U 
avaient 6t6 purement locale* Elies ae reemtaient dans une 
seule ville et reprkentaient le mouvement sdentifique ou littd- 
taire de k ville ou elle* tauent ntaa. Mals l’lnsbtut erta en 
179J pour remplacer le* academies n’est pas un institut parkien, 
e’est un inxdtut national, e’eat l’lnstitut de France La conati 
tutlon de l’an III, dont la formule est fidilement reprodmte par 
k constitution de 1’an VIII, k dtalare en ce* terraes solennela t 
" Ily a pour toute k Rdpublique un Institut ni 
de recuelllir les dccouvertes, de perfectumner 1 

Poumus-je oubller, en presence de cette aaaemblta, que k 
Convention nationale ouvrit les portes de son Institut non 
seukment k tout let Francais, mats It tout les grands horn met 
quelk que flit leur origlne? De mfime que Louis XIV rtaom 
pensait le gtaie A queique nation qu’U apportint, la Convention 
erta dan* le sera de 1’Institut 1’ordre des araocita Strangers, qui 
nous permet d’invrire sur nos lutes d’honneur Huyghens, 
Newton, Leibtm, et plus ptta de nous Rossini et Meyerbeer 
rt- 1- .. r.—...-’— -•-•*. reproduction dr 


tl chargf 
ts et ks 


modifies dans le* details secondstres de leur organiaadoo. Ceat 
bien une ceuvre nouvelle Pest une citation, une poksante 
ertadon CaatTAcadtaue deb ranee, reprtaentant hkfekks 
kttre*, ks science* et ks arts. Elle Contlent les andennes 
academies, mau fcn les enfennant dans une synthtae nouvelle et 
forte Cesf notre droit et node devoir, en ee jour de ffite, 
d’adiener igalement not hommagea aux andennes academies 
qui ont prfpari lTInsdtut et k l’lnsdtut qui contlent et compkte 
lea anelennea academies. 

L’ottrm de la Convention eat asses belle poor que now 
nnlnkw* svouer malntsnant que l’Ass em bl ta avail iU moins 
heureuto daa* les cjksils d’extauUtm quo dans k conception 
prentkre. EUe avait tout exsgtaf aa propr* antorite sw 
rinsdtut et 1’autontf de rinsdtut sur k* membres qui k com- 
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EOefafoea an antra ohm ~ r —'* 

^TSfiST* 


1 <fa hnktt parttfctfhement 

_, tie dawkekmeMedenoet 

• orgarumlt poor k u fa toft w fait, 

__... __ _, qui ixmvait rappfkr let croyaacet 

*plntuebttf», par cehu d’Anafy* det teftMtot* A des iddet, 
qnl ne rappeUlt que Co n dillac Chaptal, qui ddU ea 1801 re 
prochett 4 l’orgmiibetjon de Flnttitut “de rfare betucoop trap 
dcartde de ce que fexperience avait mootrd de perfect** dene 
k coapcwtioo de naa ancdennes acad dm ktt" m en 1803 an 
nouveau prenet ofl it ee moctra plui dquitmbk et pin* habile que 
k Convention n propoeeit mfane de ffaablir le nom det 
eimwnnet acaddnuea, dost le France i*honored depuu pint d’un 
abcle, et qui dtaient devenne* le moddle dee tatthutioai wvantet 
«t bttdnures formdes tuccewvement daat tout let Etau de 
1 ’Europe Le Cental dttat ne roniut pee y 
approuva le fond de la proportion, mais u ne 1 


de Plnsbtut, 
ait dit nn jour 
de l’lnttitut, 
parle de 


L'Acaddmie dee Science* mortlet et 

premiere foie en 1795, et qui formait- 

eut une court* cmttence Le Premier Coat'll 
k M de Sdgur 11 Vout prdsidez la seconde elai 

je vout ontonne de ki dire que je ne veux pat ,- r - 

politique dane lee sdancet Si la claaee ddtobdit, je la camenu 
cotrnue un mauvaisclub ” Fiddle jutqu an bout a too aversion 
pour ceux qui ll appehut let lddologues, qnand il ptoedda 4 la 
rdorgamsadon de l'lnetitut en 1803, il sappritna la deuxidme 
clatte par pretdntion, en rappnmant son nom et en repartutant 
net membres dans let ulra cltnset 

La premiere faute de la Convention fat done de renoncer k die 
nom* vdndrablea et & un pattd lUuttre , elle lit une tecende faut 
dans le mode d Election qu’elle adopt* Let candidate fa rent 
prdaentes par la clatte dant laquelle t ouvrmit une vacance, et 
Flnttitut en corps fat chargd de choinr entre lea candidate amii 
prdaentds. Jamau la competence ne fat traitde avec un pared 
mepnt Un comddien ddodait de 1 d lection d’un raathdmaticien 
Un peintre jugealt un philotophe On recommit burn Rune 
atsemblde qui admettait let link an nombre det votanta pour 
ldlection det didques catholiquei Ldlection par classe ou 
acaddmie ne fat dtabbe qu en Fan XI, aur le rapport de 
Oiaptal 

La Convention commit une troindme finite Let deux ore 
rmdres avaient pour eflet d’exagdrer l’nnitd, celle ci exagdnut 
«t fauttait le caractdre national de 1 Inidtut C dtut 1 Inttitut 
de France, on voulut qu’4 ce titre il fat compote par moitid de 
Pansient et de provincuuix II aurait turn de dire que let 
choix pouvaient w porter dgalement sur let hommet du premier 
mente, qu lit euaaent Jour rdstdence k Pant ou ailleurs Non 
Il tembla plus radical de partager pur moitid Cela cetsait 
midroe d dtrt juste, car Pant ne coroptait que 300,000 habitant! 
■et la province en avait 25 milbcot Et cala n dtait pas raison 
oable car un homme d Site pent ddurer It tdjour tie Paru k 
cause det bibliothdques, det mutdet, det amphithd&tres et de 
tout let autres moyena d dtude On avait admit une section de 
Fart dramanque trait comddteni pannent, tram comddtent de 
province Tout le moode salt que let grand* comediem peu 
■vent te former ea province, mait qu’tlt ne peuvent y raster 
11* u’y trouvent m let traditions, m let denies, m le* auxtluuret, 
tu le public dont ill oat betqin, m let rettqurce* matenellet 
On en pent due antaat det drudlts, det artiafe* La regie de 
rdmdenoe dtait tdvdre alow J plat tdrdr® qn'e&e ne Fa dte depuu 
Un membra uommd pour repretenter Pari* et qui ttlablusait 

ddfirutivement eu province dtait obfcgd de dotuier - J - 

Dettutt de Tracy, qui haWtait Aaieuil, 


I, fat nouund membra n 1 


La pint grande errapr_,_ 

intdneur det travaux tmpbnt par ddcret orgaruque 

Le oouvecneanent •’attnbuait dant ce regletnent It droit de 
tuqodnr l'avu det clattet de l’lnttttut Celt fartoot k 1A cade 
tm det Science! qn’tl adreaa eet rdqutttiiOM u U consult! 

lee vottur e t convert®* dettindw an tnnipott det maladet, aur 
If periaobooneroeot A up poet or an rdgune de* Mmutnx, nr le 
tyrtdne acadtaire, Mr la maiudte daccorda* Fdre de la Rd 
ru b Uqu e avec Fire vnlgaire, tur nn nounaa bonlet, nr nn 
tantaa build propra it fiure det maoteaux pour lea tronpet, nr 
I’iddedefalr mm* pdodeun rangdet de canournr un seal afifat, 
" n oat faux potable* k bora det navtret, tor la 
brnowSt «t det Idgumes en Bfar. n y avait autd 


a pour let apuea cUmrt, mfane dea 


tophiquoqM qtd tendait k fair* nne doetrin* d’etat Rienn’oit 
put corrtraire a k philoaopMe et I la vnue politique, et lien ne 
pen mure davnifage anx progrd* de U memce ft it Fdtkt dea 
•cadduueir Duns tm com BtKtum teat orgatmd, 1’antoritd de 
cheque membre^accroh de e^e de la compagnle, mak * coodi* 
dttion qu'il n'en rdenlte aoenne mgdrence oeracaddmie m det 
gonv em emem tor le travail Individuel 
Cavaignac, pour rdfater let toctalutet 
’AoufcOWC CM* 
tpulairtt, 1'Acaddmie dc 

/elle te fat adretede au* ._„_ 

and eaprk m te retranve pat A 
and* U faut an gdaie Fair de la 1 
Ce droit de requaition n’dtait 


dant nn travail fait Mr com 


an public Tout auteur 
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matt ret de leer tempt Je ne m’dtoone plut qu’on lenr edt 
attnbud deux cottumet on cottnme de edrdmonie et un cot 
turns de travail On ne voyait pas qu’aaeajettis an aemce de 
tout le monde, il ne leur rettait plut de tempt pour le service de 
la science 

Je ne vena pat tout dnumdrer Je citenu pourtant k tup 
presnon det aecrdtairet perpdtuela, reraplacd* par deux teerd 
talres temertnels cetait dter aux acaddmie* leur niutd, leur 
vie Chaptol en 1801, parlant det anmenne* acaddmtet. duait 
“ Le mem® homme smvait tout let ddtailt de F Ac ad dmie , en 
devenait I hittonen, et attachait d’une mamdra tout® paruculidre 
la gloire de son nom k celle du corps dont il dtait Fotgane , ll y 
avait plus de Mite dans 1’adtnmittration, plus de cdldntd dans 
1 exdcution, plut d’ordre dant la maiche, et on ne pent pat nler 
que le retabluaement dun secretaire perpdtuel pour chaque 
clatte de 1’Inrtitut, en rouvrant une carrldre qui prdsente tant de 
grand! horames pour moddlet, ne contnbuit k la gloire do ce 
corps et aux progrd* des sciences ” Et plus tard, en 1803. il 
revetuut 4 la charge “ Le rdtablisiement de cet placet, distdt U 
en parlant det ncrdtairea perpdtuel*, feta renattre une blanche 
d dfoquenre trd* negligde depui* du ans et donnera aux travaux 
acaddmiques cet eapnt de suite, cet enchatnement de faits et de 
pentdes qui, *cula, peuvent fixer l’epoque d«t ddcouverte* et 


Convention, par la force mem® des choees, avait_ 

Inshtut tout les * vantages dont avaient joui lus anaennes 
acaddmie* File maintenait la reconnaissance de l’lnstitnt par 
1 Ftat et 1 mtervention de 1 Ltat dans let reglement* intdnesirs 
de 1 Inttitut t He laisnit k 1 Inatitut le local des academies, la 
btbliothdqut, la participation fa la nomination des profetaeun 
dan* les grand* dtablnsement* littdrairea et sdcntifiquet 
L’Institut a conservd cette prdrogative et presente encore 
aujourdhui des candidats pour le College de France, le 
Museum, 1 Acaddmie, de Home, les Fccile* de Rome et 
d Athene* 1 Fcole des Cbartet, l Ecole des I ungues orientates 
vivantes, I® Contervatoire des Art* et Mdtitrt, FObfersatoire 
l’Ecole Polytechnique II a conservd les impresnont gratuites 
et les pnx con mis sons te nom de pnx du budget, nuxquels 
s ajoatent 4 prdtint des pnx fondds par 1 initiative pnvee dont 
le chiffre annuel n ett pas tnfdneur 4 534,500 faancs Le 39 
mesudor an IV la Convention donnait aux membra* de 
1 Inttitut une mdemnttd annuello de 7*0 mynagrammet de 
firoment, et le 19 thermidor suivont, elk adcidaitque " tur cette 
indemmtd, il sc rut dutrut \ 1 egard de cbacun det membres une 
tomrne dgale 4 la vakur de 150 tnynagramme* de foment, pour 
fare rdpartic per forme de droit de pretence entre let utittantt 
- 1 --*-r—•-■—■—- de chaque clatte ” 


1 queparticultores, d 
de Cnaptal^on permit aux membra* v 


aux tdancet, tant gdndndet que 

En 1803, Mr le rapport de C .__ __ 

dc l’lnttitut d etre de plutteurt acaddmie* 4 fa fob, et par 
conadquent de rduur plutienrs mdenuutdt “ Celt, dit ChapUl, 
le moyen d ouvnr aux homme* ditttngnd* plutieura routes 4 
la gloire et 4 Fauance at par conadquent le moyen de multiplier 
et d’agrandtr let talent* ” 

Le droit de cumuler let acaddmie* mbutte, matt on a enleve 
celtu de cumuler let rodemmtdt Nout en tommet nttdt aux 
7 to mynagrammet Ceux d’entre nout qui font partm de 
plutteurt acaddmtet ne touchent l’mdemmte qu une seule fois 
Nout non* van ton* de n'fare pas nebe* 

Les membra* de FlnttUut, quand on fixed 4 750 myna 
gramme* de froment, e'est 4 dire, pour purler en kague 
Ddelliglble, 4 1500 franc*. Pindenmitd qbi devait let ddbvrer de 
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tout le* ioud» de U vie, n’imagiuaieot pas dans lean tbrm let 
plus ambltieux qu'll* auralent m jour k tax l’tm das plus beaux 
petals du monde, avec une galerie de tableaux, one b&lkxhhq** 
crMe d'une seule venue par un grand fcrivaln doubts d’un mdlt 
conaommf, des boll, dcs eaux, et tout un rooode de beaux 


notre nebesae et notre pauvret*, que tons 
— L "‘~‘ —it Bits k la science on sex pau<— 
Unr 


de l’lnsdtut n'en profitent jamais. Une nouvelle__ 

n’est pour eux qu’un surcrott de travail. L’cmpercur Napolfon III 
voulut nn jour Clever it 5000 francs l’lnriemnitf annuelle de 
ijoo francs, ce qui frkait une quaadte froment fort respectable 
l/Institut, consult*, exprima sa reconnaissance, et refuse. 

On a dit quelquefois que tons le* efforts de la Revolution 
former les academies n’avawnt tit qu'un 


pour trai 
8 aoflt 1; 

place pat- - r „ T - r -- 

* force d’etre nouveau, n’est pas viable Des 1803 on commence 
k le reformer, les reforme* se multlplient d'annee en amfoe, et 
& quoi aboutissent elles ? k suppnmer la plupart des innovs 
k refaire lea anclennes academies et mime, en 1816, It 
rend re leur nom. 

Ceux qui patient aura ne voient pasqu’il reste k la Revolution 
la gloue d’avotr etabli nn lien etnnt entre les academies, d’avoir 
compris la solidarity des lettres, des sciences et des arts, d'avoir 
mis les academies en commumcation plus intime avec le public 
et de leur avoir donne de nouveaux et idrieux moyens d’m 
ftuence. 

Des anciennes compugntes, des remaniements oper#s sur let 
nouvelle* est r*nult* nnstltut actuel, ou la protection de l’Etat 
n’exclut pas la liberte des membres, oil chacun repond seul de sa 
doctnne, oil la solidarite d’honueur qui unit tout les membres 
rend impossibles les exceatncitfo, oil tous les travaux tendent k 
la manifestation de la vfrit* et aux tnomphes de 1’art, oil tous 
les membres rateembMs sans ftre confondus se patent une 
matuelle assistance sans jamais tomber dans la confusion, un 
corps enfin qui reunit dans une juste proportion l’autonte et la 
liberte, et qui mfrite d’etre propose comrae modble k toutei les 
nations civili**e*. 

J'ose ajouter. Messieurs, que votre presence icl, celle du chef 
respect* de l’Etat, el redat qui en fosulte vont dnnner a 
I'Institut national de France une consecration nouvelle. 

Le monde asalste depuis vingt cinq ans k un singuher 
spectacle D’une part le* crouvememenu mulUpbenl avec une 
sorte de rase les pr6paratifs de guerre III construisent des 
forteresses, ils content des canons, ils emplusent les anenaux de 
projectiles , ill Impotent le service railitslre dans 1’armee active 
a tons lea jeunes gens sans exertion, au point de vlder lea fooles, 
de (tesorganuer les services publics et particulien, d’fiter fi 
1’agriculture et k l’industne les bras dont elles ont besoin Ils 
retlennent lea citoyens dans les bens du service militaire jusqu'i 
(juarante cloq ans. 11 semble que la bataille dolve se Uvrer 

En mime tempt tous les philoaophes, tous les publicist**, les 
hommes d'Etat, les souverains eux mimes protestent k grands 
cris de tear horreur pour la guerre Ils veulent la paix, il la 
leur faut pour rendre au travail la sfeurit*, fi l’intelllgence ses 
droits et it*annfe son printemp*. On fonde de toutes parts des 
Ugue* pour la paix, on assemble des congrts pour protester 
contre la paix armfe, plus ruineuse et plus meurtriire que la 

H*las 1 ces congres n’apportent que des voeux Cest beau 
coup et ee n’est rten. Ils apportent des voeux, je n’ose pas dire 
qu'fls apportent des esp*rances. 

Ce quil Rot k lTiumanit*, ce ne aont pas des paroles,_ 

sont pas des apupin, ce sent des setes. Ce qui fora renaltre la 
fraternit* entie les hommes, ee soot grands travaux frits en 
common, de grand services rend us ft iTwmanit* 

Le volte dtvant vos yeux, le coagtet de la paix 1 VoUi te 
congtet od la Vfrlt* est aiufoe poor die*mime, quel que sort le 
pays ok elk delate, op la po&e est adoree dans toutes les 
tangoes, odtefsnndet dfoeuvertes excitant le mdme entboo* 
sis roe, qoaite quest* leer origin*, et oil Ton ne oocinstt d’autre 
Sn# bien frue U patrte de I’fter-’’- 

eat sold la pain* de la paix. 

1 da l’lnatitnt da Fiance, 

_d'w te souvenir dcs ch al eu reoses 

aot acco dm*. Nous emportenm* Coos, de 
eBe,un ndooblement d'smoai poor la pmx, 
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les seieacw qui la focoodent et pour te* arts qal EwnbeEis- 
sent 1 et nous txavaBteroo*, chacun dans notre coin pedfifrd de 
ratelier anivetsd, k la proepdrttd de U foaison, dmU-dir* aa 


“ BARIS XL. GUNS » AND “ MIST POUFFERS ** 

I N the delta of the Ganges, dull sounds, more or last 
resembling distant artillery, are often heard. These 
are called “ Bans&l guns *, but I do not know the 
meaning of the term.* The object of this note is to 
draw the attention of the reader* of Nature to this 
mysterious phenomenon, and to the similar "mist 
pouffers ” of the Belgian coast 
My attention was for the first tune drawn to the subject 
some days ago by a letter from M van der Broeck, 
Conservator of the Museum of Natural History of Bel¬ 
gium He wntea * of certain “ curious aerial or subter¬ 
ranean detonations, which are pretty commonly heard, 
at least in Belgium and in the north of France, and 
which are doubtless a general phenomenon, although 
little known, because most people wrongly imagine it to 
be the sound of distant artillery 

“ 1 have constantly noticed these sounds in the plain 
of Limburg since 1880, and my colleague of the Geo¬ 
logical Survey, M Rutot has heard them very frequently 
along the Belgian coast where our sailors call them 
4 mist pouffers' or fog dissipators. 

“ The keeper of the lighthouse at Ostend has heard 
these noises for several years past, they are known near 
Boulogne, and the late M Houzeau spoke of them to my 
friend M Lancaster More than ten of my personal 
acquaintances have observed the fact. 

'■ The detonations are dull and distant and are repeated 
a doten times or more at irregular intervals They are 
usually heard in the day-time when the sky is clear, and 
especially towards evening after a very hot day The 
noise does not at all resemble artillery, blasting in mines, 
oy the growling of distant thunder ” 

M. van der Broeck, after referring to the “ Ban ski 
guns,’’ says that he was disposed to regard the noises as 
due to some peculiar kind of dischaive of atmosphenc 
electncity “ But my colleague M Rutot believes the 
origin to be internal to the earth. He compares the noise 
to the shock which the internal fluid mass might give to 
the earth’s crust ” 

Mr Clement Reed has informed M van der Broeck 
that he believes similar noises are heard on Dartmoor, 
and in some parts of Scotland. I was not previously 
aware of anything of the land in these islands. 

Before any systematic observations are undertaken, it 
will be useful to form some general idea of the frequency 
of these sounds and of their geographical distribution. 

Will any of the numerous readers of Nature in 
various parts of the world give us an account of their 
experiences m this matter ? G H Darwin 


NOTES. 

Thb Municipal Council of Paris have decided to erects statue 
to Sir Isaac Newton We cannot -imagine the London Comity 
Council paying a similar graoeftil tribute to the greatness of 
one of France’s renowned invradgatora, say Leplaoe or 
Lavoisier, but we dare to stagest that the action of the Paris 
atticipeUty ought to be f 
Munificent gifts to • 
reported from America. Scitmt* states that the Spring Garden 
Institute of Philadelphia has received ,fao,ooo from the hates of 
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resolved ^5000 from Mr M R White and Mr F T White, 
in memory of their fatherj a new laboratory, built at a coat of 
v£8ooo, i* almost completed for the department! of bacteriology, 
histology, and pharmacy in the Medical College of the 
University of Minnesota; and- by the will Of Colonel W. L. 
Chase, £iano la bequeathed to Harvard College to establish a 
scholarship in the medical school. 

During the recent Zoological Congress, at one of the meet 
tags of the Section of Comparative Anatomy and Embryology, 
Prof A Kovatewsky bore testimony to the greatness of Huxley 
in words of which the following is a translation —“ In the list 
of men of science who expressed their intention to take part in 
our Congress will be found the name of Thomas Huxley; but 
death has prevented him from being among ns. In the person 
of Huxley, science has sustained a great lost. We do not know 
any other investigators of our century who had the talent of fore 
sight to such an extent aa Huxley It was he who, properly 
speaking, founded modern embryology by demonstrating the 
homology of the germinal layers of Vertebrates with the ectoderm 
and endodenn of Coelententes. It was he who supported 
Darwin m the publication of the fundamental work on the origin 
of species, and it was he who was the fervent propagator of the 
views therein contained. The two names of Darwin and Huxley 
have built up the stoiy of the scientific world.*’ 

The following gentlemen have been recommended for election 
as the Council and officers of the London Mathematical Society 
at the annual meeting to be held on November 14 —President, 
Major P A Macmahon, F R.S 5 Vice Presidents, Prof M J M 
Hill, F R S , M Jenkins, A B. Kempe, F R.S , Treasurer, 
Dr J Larmor, F R.S , Secretaries, R. Tucker and A. E H 
Love, F R S Other members—H F Baker, G H Bryan, 
F R.S., Lieut Colonel A J Cunningham, Prof Elliott, F R S , 
Dr Glaisher, F R S , Prof Greenhill, F R S , Dr Hobson, 
F R.S , Prof W H H Hudson, and l S Macaulay It will 
be seen that Mr Jenkins, after thirty years’ service, has retired 
from the office of Secretary, on the score of his delicate state of 
health The Society held its first meeting on January 16, 1865, 
and on the retirement of Mr II M Bompas (November 20, 
1865), Mr Jenkins was requested to act as Secretary until the 
annual general meeting (January IJ, 1866), when he and the 
late G C de Morgan were elected joint Secretaries 

Next Sunday will be Museum Sunday—the fourth arranged 
by the Sunday Society On that day special sermon* or dis 
courses will be given by many leading men in London and the 
provinces, in support of the Society's object, vis. the opening of 
museums, art galleries, libraries, and gardens on Sundays. The 
cause is a righteous one, and deserves every support. A number 
of special exhibitions will be held in the afternoon of Sunday, 
and these, together with the museums and other places of 
interest which will be open, make a fairly extensive list of 
institutions opened in the manner advocated by the Society The 
list clearly indicates that the public opinion of the country is 
really on the side of a rational observance of the weekly day 
of rest 

The death is announced ft Prof H. Ilellriegel, m hu, sixty 
fourth year His Investigations in the domain of agricultural 
science produced many valuable results, and it was his researches 
that led to the discovery of the fixation of free nitrogen by 
Leguminous plants, through the medium of micro-organism* in 
the root nodules. 

The death of Dr Robert Brown deprives science of one of 
her most popular exponents. Dr Brown was bora at Campster, 
Caithness in 184a. He studied in the Univentty of Edinburgh, 
and afterwards in the Universities of Leyden, Copenhagen, and 
Rostock, rqpehtag from the latter the deg^sewf doctor of PWlo- 
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sophy la 1861 be visited Spitsbergen, Greenland, and the 
western shores of Baffin’s Bay, and made a number of valuable 
observations. Between 1863-66 be travelled for scientific pur 
poses in many of tbe least known parts of America, and come of 
the Pacific Islands, from the West Indies and Veneaacla to 
Alaska and Behnng Sea Coast, as botanist of the British 
Columbia Expedition and commander of tbe Vancouver Island 
Exploring Expedition, during which he introduced various new 
plants into Europe, and charted all the interior of Vancouver, 
then unknown In 1867 be visited Greenland, making, with 
Mr E Whymper, the firm attempt by Englishmen to penetrate 
the inland ice, and formed those theoretical conclusions regard 
tag its nature, afterwards confirmed by Nansen and Peary Dr. 
Brown afterwards travelled extensively in the Barbery States of 
North Africa. Settling down in Scotland he was successively 
lecturer on geology, botany, and zoology in the Royal High 
School, Edinburgh, and llenot Watt College, Edinburgh, the 
Mechanics’ Institution, Glasgow, and elsewhere He was an 
honorary or ordinary member of many learned societies in this 
country, in America, and on the continent. In 1876 he re 
moved to London, in order to devote himself entirely to literary 
work, and for the greater part of the period, from that time to 
his death, was on the editorial staff of the Standard. He was 
the author, or part author, of about thirty volumes, and of a 
large number of scientific memoirs, articles, and reviews. 

The thirty fourth annual meeting of the Yorkshire Naturalists 
Union was held yesterday at Vork Museum, and the presidential 
address was delivered by Dr R Braithwaite, on “ The Study of 
Mouses ” 1 

M* Ar< hibai l) Denny, of Dumbarton, has accepted the 
presidency of the Institution of Junior Fngineers, in buccession 
to Mr Alexander Siemens, and will deliver his presidential 
address on F riday evening, No\ ember 1, at the Westminster 
Palace Hotel, Prof A. B W Kennedy, Past President, in the 
chair 

The Epptag Forest Free Local Museum, established by the 
Essex Field Club in Queen Elizabeth’s Lodge, Chingford, will 
be declared open next Saturday afternoon, by Mr R. C Halte, 
Chairman of the Fpping Forest Committee of the Corporation 
of London. Short addresses on the subject of local museums 
will be given by Mr A. Smith Woodward, and others. 

The Session 1895 of the Royal Geographical Society, for 
the evening meetings, wi^l commence on November II, when an 
account of the progress of the Jackson Iiarmsworth Arctic Expedi¬ 
tion will be given by Mr A. Montefiore On November 25, a 
paper on the F'scroe Islands wiU be read by Dr Karl Grossmann, 
exploration in the Central Alps of Japan will be described by 
the Rev Walter Weston on December 91 and movements of 
the earth’s crust, by Prof John Milne, F R S , on January 6 
Other papers which may be expected after Christmas are 
the following Journey across Tibet, by St Geoige R. Little- 
dale, exploration in the Alps of New Zealand, by E A. 
Fitzgerald , our knowledge of the oceans, by Dr John Murrey j 
tbe geography of tbe English lake district, by J E. Mare, 
F R.S , the caftans of Southern-Italy, by R. S Gftather, 
British Central Africa, its geography and resources, by Alfred 
Sharpe The following subjects, among others, will be submitted 
for consideration and discussion at the special afternoon meet 
tags 1—The construction and uses of globes, by J Y Buchanan, 
F R.S. j the struggle for lift in the North Polar region, by 
A. Treror-Battye 1 an attempt to reconstruct the maps of 
Herodotus, by J L. Myres. Under the joint auspices of tbe 
Society and tbe London University Extension, Mr. H J. 
Mscktader is giving e course of twenty lecture* on the pri n c ip les 
of geography, at Gresham College. 
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The Wnkly WrntMtr Ptfcrt of the afith but ihowi tbat the 
temperature over the British Islands during the week wa* 
abnormally low lor the rime of year, the deficit ranging from 4* 
in the Channel Islands, and 6* in the cast of England andnctth 
of Ireland, to 8* in die north-weat of England and the tooth of 
Ireland The lowest shade readings were recorded towards the 
end of the week, and ranged from 18* in the south west of 
England to si* in the sooth of England and 33* in the Midland 
counties. The contlnaous occurrence of frost for several nights 
in the neighbourhood of London daring the current month of 
October hat exceeded any previous record in that month at 
Greenwich during the last fifty years. 

A description of a luminous cloud, observed at Mojanga, 
Madagascar, on September a7, by Mr Stratton C. Knott, 
H M Vice-Consul, has been forwarded to us by Mr R H 
Scott, F R.S. The phenomenon was seen at 8.30 p m as a 
narrow streak of what appeared more like mist than cloud. It 
came out of a cumulus cloud In the south, a few degrees above 
the horizon, and extended through the tail of Scorpio across two 
thirds of the sky, which was quite dear excepting some cumulus 
on the southern and eastern horizon. The streak travelled at 
a rapid rate eastwards, but its base seemed to be stationary, as 
it crossed the moon, it caused a sort of double corona. As the 
cloud got lower on the eastern horizon, although always 
maintaining the same length, some cumulus passed under it, 
partly obscuring it, and a few minutes later the streak was 
lost altogether In the cumulus on the eastern horizon. At the 
time of the observation! the weather was perfectly calm, but soon 
after this streak had passed, cumulus commenced to ascend from 
the eastward, and the sky soon became nearly overcast 

The polarisation of the light emitted by incandescent bodies 
has not yet been folly investigated Arago, indeed, made some 
experiments on Incandescent iron, platinum, and glass, but 
these were only qualitative, and did not extend to liquids. Mr 
R. A. Millikan publishes, in the Pkyiical Rtvitv, an account of 
some careful tests of light emitted by glowing solids and liquids 
with a view to discover the laws of its] polarisation. This 
phenomenon is exhibited strongly by incandescent platinum, 
silver, and gold, and by molten iron and bronse A somewhat 
feebler polarisation is shown by copper, brass, lead, zinc, and 
sohd Iron. The most significant result is that polarisation is 
minimum with rays emitted normally to the surface, and 
maximum at a grazing emission Thu indicates that the 
vibrations take place in a plane at nght*angles to the emitting 
surface. To show the phenomenon at its best, a smooth surface 
is esse n tial. Glass and porcelain also emit polarised light, but 
to a leaser amount Fluorescent bodies do the same, so that 
evidently a high temperature is not necessary In the case of 
uranium ghus it is the green reflected light which u polarised, 
and not the blue incident light diffused from the surface 

THE main facts of Lieut Peary’s work in North Greenland 
are described by Prof. R D Salisbury in Stitmt of October 11 
Prof Salisbury was one of the party which relieved Lieut Peary, 
Um other members bring Mr Emil DieUtsch, Dr J. E. Walsh, 
Mr T Boutilher, and ferof L. L. Dyche. During his Arctic 
residues, Lieut, Peary mapped a considerable stretch of the 
coast of West Greenland—from Cape Alexander on the north to 
Cape York on the aouth—and his results show a number of 
remarkable differences with earlier charts of the same region. 
His map locate* tits positions of nearly one bunded glaciers, 
when but ten riots represented 00 the published chart In 
addition to that amp, Mr Peary kept a series of meteoro¬ 
logical records, and made observations of the behaviour of 
wind! about .the ict sheet, and in this way has come into 
poasssrion of amts which are not without significance in cocnec 
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don wpth the problems of gkriofogy He made careful 
measurements of the rate of motion of one of the most active 
glaciers of the region, and carried them through a su ffi c ien t l y 
long period of time to give them supernal valne. He took back 
to the United States two large and choke meteorites from the 
coast east of Cape York, and these will undoubtedly prove of 
internet. Hu studies of the Eskimos of North Greenland will, 
when published, form an important contribution to ethnology 
So for aa concerns the results accomplished by the member* of 
the Peary relief party of this year, Prof Dyche was soccetribl In 
getting large numbers of birds and mammals at various point* 
along the coast He also secured an abundant supply of 
walruses, reindeer and teals, and a smaller number of 
narwhals, and mw much of the west coast of Greenland 
between latitude 64* and 78* 45', at (tee enough range to study 
its geographic features to advantage Stop* were made near 
the parallel* of 67*, 69°, 70*, and at many points between 7J° 45' 
and 77* 45' At all them points geographical and geological 
studies were earned on The eastern coast of America was also 
seen for a considerable distance, especially from Ellesmere Land 
south to 71* 30', and most of the coast of the island of Disco 
Prof Salisbury, who accompanied the party in order to study 
glacial geology, observed in detail many glaciers between 75* 45' 
and 77* 45' on the Greenland coast, and made some determina¬ 
tions of significance concerning glacier motion. A considerable 
body of evidence was gathered touching the former extension of 
the ice cap of Greenland Determinations were also made at 
several points concerning recent changes of level of the land 
A recent number of the Pumur Mai, published In Alla¬ 
habad, contains an interesting article on immunity from scorpion 
and snake venom Much attention has been directed in India 
to the experiments, which have lately been so successfully carried 
out, on immunity to snake-btiei artificially induced by the intro¬ 
duction of gradually increasing doses rtf the venom into the 
system. The writer of the article in question does not regard 
this achievement as any really new discovery, bang convinced 
that the traditional immunity claimed to be possessed by the 
Indian snake-charmers is amply due to the fact that they have 
frequently been accidentally bitten by cobras and karits, and 
having survived the first attack experienced no evil effects from 
the subsequent bites. This he states as the result of his personal 
acquaintance with many Madari Jogis and Fakirs, some of whom 
he knew had been bitten as many aa five times. It appears, 
however, that cases of reputed immunity to scorpion stings are 
also well known, and one of these he had the opportunity of 
himself fcarefolly testing Hearing of a Mahomedan Fakir who 

had established a reputation for himself in this respect, he deter¬ 
mined to Investigate the case, and banish, if possible, all chance 
of trickery and deception befog practised. He therefore dug up 
the scorpion* himself, and these formidable creatures he describes 
as being from 5 to 7 inches tong, with claws on them like 
lobster*. These scorpion* the Fakir was told to imtate (not by 
pinching the end of the tad, which it a well known way of pre¬ 
venting them stinging I), but by touching them on the part of 
the body indicated 1 the result was that each one of them stuns 
him strongly enough to tew blood, but tbs man was apparently 
none the wots*. “ There could be no doubt,” be writes, w ao 
to the perfect genuineness of the exhibition." This Incident 
should enooursge M Calmette to cotttiaot his experiments 00 
artificially inducing immunity to the sting of scorpions by mean* 
of gradual dost* of the soorpioo venom. It is to be hoped that 
the wi c cys t fh l investigation* which have to for bean made on 
artificially procuring immunity to snake-bites, may obtain the 
official r ecog nition which they desert*, and that such immontty 
may not in the future be confined to th* selected few or totalled 
charmed individual*. 
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IN ft lecture recently delivered by Dr W J van Beb6er, at 
Lubeck, and printed in the AhmoUh dtr Jfydrtgr^ii* tmd 
i fmr Uhtm MdmnkgU for September, be dfacumea the possible 
m e an* of Improving storm ^tnung signals. A* Dr v Bebber 
baa charge of the weather service at the Deutsche Seewarta, bis 
view* on the (object cany considerable weyht He point* out 
Oat notwithstanding conttant exertion* to place weather l pre 
diction on a aound and tru*tworthy betas, the solution of the 
question remain* In a somewhat unsatisfactory condition. He 
make* the following suggestion* for the farther*nee of the 
object in view, most, if not all, of which have already been 
discussed at various meteorological c onferen ce*, and have fallen 
through on die score of expense or other hitherto insuperable 
difficulty —(1) Extension of telegraphic communication west 
ward (FUrae, South Greenland, Set.]. This proposal was 
advocated by the late Captain Hoffineyer (a) Acceleration of 
exchange of telegrams, by the introduction of the “circuit 
system ” By this means the telegrams m America are received, 
and wanting messages despatched within two hours of the time 
of taking observations. (3) Mom frequent information, by 
means of telemeteorogrmphy, or the connection of self recording 
instruments with central offices. The practicability of this 
method has been put to test in the Netherlands, and the subject 
was recently discussed by the International Meteorological 
Committee at Upaala. (4) Exchange of telegrams between 
neighbouring signal stations; this plan has been found to work 
successfully in Germany and America, and by its means more 
recent information is obtained by the seafaring community 
as to the sudden approach of stormy weather (5) The 
popularfaatlon of weather knowledge among the public by 
means of weather charts, and (6) the preparation of 
an atlas of types (rf weather The number of charts 
required would be at least 500 or 600. This subject has been 
suggested by Mr Abercromby and others. 

A new method of measuring the resistance of an an gap 
during the pasuge of a spark has been devised by M Victor 
Biernackl, and is described in the current number of the Journal 
dt Pkyttqut In the case of a Hertzian resonator in unison 
with an exciter, the forced vibration* and the natural vibrations 
of the resonator (the presence of which, according to Poincarf 
and Bjerlcness, explain multiple resonance) have the same 
periodic time, and according to Bjerkness’s theory these two 
vibrations are in oppose phase. In order that these two vibra 
tions may entirely destroy each other, it is necessary that they 
be equally damped—that is to say, that the resistance of the 
exciter and resonator should be equal. The author has verified 
this consequence of the real presence of these two rets of vibra¬ 
tions In the resonator, by steadily increasing the resistance of the 
resonator, starting with a resistance less than that of the exciter 
In this way he has succeeded in entirely destroying the vibra 
tions in the resonator, and according to theory at this 
moment the resistances of the exciter and resonator must be 
equal. Since these had the same dimensions, tnd were made 
of the same material, but the spark-gap in the exciter was re 
placed by a liquid resistance R, it follows that the value of R, 
which c or responds to the completed extinction of all vibrations 
in the resonator, is equal to the resistance of the spark-gap in 
the exciter The resistance R consists of a glass tube filled 
srith a solution of copper sulphate of various strength* V 
Gristles tithe or a bolometer is employed to Indicate the pre 
seaoe of the vibrations in the resonator As the dilution of the 
tutgfcate of copper solution is increased, the vibrations m the 
reson at or decrease In fauenrity These die oat, and on further 
dilution reappear For a spark-gap of 1 cm. the resistance K 
varied between 300 and 800 CG S. units. With a spark-gap 
o 4 rn.nu kw, however, the resistance i| kmi Jo be between 
ISOo and IS* C.G.S. units. This increase of the resistance u 
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the spark diminishes is very curious 1 but it is important to notice 
that the decrease m the length of the spark is accompanied by 
a change in other properticsof the spark When the te rm i n a ls 
of the spark-gap are near together it is very difficult to obtain ft 
straight and white spark, the spark generally bring slightly 
violet in colour and ramified in appearance. With a longer 
spark-gap, however, it is much easier to obtain a spark which 
is white in colour and non ramified, and which passes with a 
sharp noise. It is a spark of this latter character which Herta 
found to be best suited to his classical experiments, and the fact 
established by the author lhat such a spark really offers less 
resistance than a short violet spark, affords an explanation of 
Herts’s observation. 

Wire the title “The People's Stonehenge," a slim little 
pamphlet, by Mr J J Cole, has been published by Mr J Doney. 
Sutton, Surrey The pamphlet contains ten reproduction* from 
photographs of the objects at Stonehenge 1 and these, with the 
short descriptive text which accompanies them, brings out the 
points of interest in the most wonderful of our archaeological 
remains. 

Astronomer-, should be grateful to Messrs. W Wesley and 
Son for the excellent catalogue of worka on astronomy Just 
published as No. 124 of the Natural Hiatory and Scientific 
book Circular The classification is very elaborate, the books 
being arranged under no leas than twenty four headings. In 
each section the books follow the alphabetical order of authors’ 
names. Both the arrangement of the sections and the divisions 
adopted are admirable, and reflect great credit upon the 
compilers. Bibliophiles well know that a bookseller's catalogue 
is a mine of information, and they will be joined by astronomers 
in appreciation of the efforts of Messrs. Wesley and Son to 
produce a full and accurate list of works on celestial science 

The Procttdtugi of the American Philosophical Society for 
January, 1895, reached us at the beginning of this week Among 
other papers contained in it we notice a description (with four 
plates) of an old “ Horologium Achaz,” or Dial of Achaz, by 
Mr J F Sachse 5 a paper on “ The Significance of the Jugal 
Arch,” by Mr D D Slade t a note proving that thin leaves of 
gold, similar to those exhibited by Mr J W Swan at the Royal 
Society in June 1894, were produced by Mr A E Outerbridge 
seventeen yean ago (on this matter, see Mr Outerbndge’s 
claim for priority in Nature, voL li p. 608, 1895); a paper by 
Dr D G Brinton on the “ Protohistonc Ethnography of 
Western Asia,” and the “ Fourth Contribution to the Marine 
Fauna of the Miocene Period of the United States," by Prot 
E. D Cope. 

Mevses. Macmillan have just issued the first part of the 
“ History of Mankind," by F Ratzcl, in which the learned 
author states what the task of ethnography is, and describes the 
situation, aspect, and number* of the human race, together with 
a series of preliminary observations on the rise and spread of 
civilisation, religion, language, See Where possible he illustrate* 
bis remarks by picture* of genuine "savage” remains, and hi* 
theories have usually a good substratum of fact It is, of 
coarse, too early to pass a final opfnton on the work j but we 
believe that it supplies a want among the increasing number of 
people who need a popular history of the beginnings of the 
human race, and an intelligible account of the conditions under 
which oar primitive ancestors lived. The part before us is 
printed In good type on excellent paper, and coo tains a coloured 
plate of a BosjeSman family, and a map of North and South 
America, besides several illustrations scattered throughout the 
text 

*■ De. A. B. Meyer has sent us a memoir (AM v Btr tbs AT. 
Zeebg u. Anthnfol JMm Miliums tn Drtsdti 1894-95) on a 
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Brown Chimpanzee The Chimpanzee described and figured in 
it it a young female living in the Zoological Gardens at Dresden, 
remarkable for its reddish brown hair, projecting eyes, and very 
bright coloured skin. Dr Meyer discusses at some length the 
numerous species, sub-species, and varieties of the Chimpanzee 
that have been proposed by various authors, and decides that 
his “ Brown Chimpanzee” can be referred to none of them. 

It may be quite true that no one has previously described such 
a brown form of the Chimpanzece, but nearly all mammals, 
especially the Quadrumana, are subject to lighter variations in 
colour, and we see no reason why this should not be the case 
with the Chimpanzee It would seem, therefore, that Dr Meyer 
has done well in not giving his Brown Chimpanzee a new 
scientific name It appears that nothing is known of the history 
of the specimen, nor of its exact locality 

Thb third and concluding portion of Kubary’s monograph of 
the ethnography of the Caroline Archipelago is now published 
under the editorship of Heir JDK. Schmelu, who has, as 
usual, spared no pauis to bring out the memoir in a way which 
its value demands. The complete work consists of 306 pages 
and fifty five plates j many of the latter arc coloured. They 
are executed by Trap, which is a sufficient guarantee of their 
excellence It is to the famous but ill fated Museum Godeffruy 
that we owe the inception of this investigation At a later date 
Kubary was connected with the Kgl Mnlcum fur Volkerkunde 
in Berlin The present section, which deals with house and 
canoe-construction in the Pelan Islands, maintains the level of 
conscientious care and minute detail which characterised the two 
former parts. The structure of the houses and canoes Is 
illustrated to scale by drawings in plan, elevation, and section ; 
and details of fastenings and joinery art given on a larger scale 
We have thus all the information necessary to understand 
structural details, which latter are too often lacking in the de 
scnptions and illustrations of travellers Some houses are nchly 
decorated with carved and painted ornamentation 1 but unfor 
tunately Kubary wot not impressed with the importance of thia 
branch of ethnography, and so we are left in ignorance as to the 
significance of the figures and patterns. What a pity it is that 
the ethnography of our Possessions and Protectorates in various 
parts of the world is not investigated and published In such a 
manner as thb ! 

W« have received from Mr J Ebot, F R.S., Meteorological 
Reporter to the Government of India, ports viu and ix, of vol v 
of “ Indian Meteorological Memoirs," containing the discussion of 
hourly observations made (1) at Deesa, a military station in the 1 
Palanpur State on the Vanes River | and (*) at Kurrachee, the 
Port of Sind The latter station b about three miles from the 
zee, and has a moat complete exposure. The period embraced 
b 1875-93, and forma part of the proposed dlscuaeion of the 
observations recorded at twenty five observatories, hor each 
station the mean observed hourly values of the various elements, 
and the differences from the mean of the day, have been 
calculated, and from these the diurnal variations have been 
resolved into four component harmonic oeciUatkas by the ap¬ 
plication of Bessel's formub, while the epochs and value* of the 
diurnal maxima and minima have been computed by the method 
need by Dr Jelmek, to tbe second approximation. The in 
vesrigation of the materials at each station b of itself a most 

abonous and thorough piece of work, and the complete dis¬ 
cussion win be probably un eq ual le d in magnitude. The import 
ance of the whole investigation can scarcely be over-estimated, 
and when the results are collated they cannot fail to throw much 
light upon the causes which underlie the periodic variations over 
thb vast area, and their dependence on various physical and loeal 
conditions 
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Xylose, like arabinoee, gives two optically active stereo- 
bomenc adds on treatment with hydrocyanic nod amt subse¬ 
quent hydrolysis. Of these, guIonic edd has tong been 
recognised 1 the second, idonlc add, has recently been belated, 
and its derivatives prepared by Emil Fischer and Irving 
Wetherbee Fay (Btritku, 1895, No 14, p. I97SK The assies 
b remarkable as containing the bat missing m em bers of the 
mannitol group of odds, sugars, and alcohol*. Tbe names— 
idonlc add, idoee, iditol, and Idoaaccharic acid—assigned to 
these substances have been derived from “ Idem,” and given on 
account of the symmetrical geometrical formulae expressing their 
constitution. From the formub of l-idosc, 

H OH H OH 

CIIjOH c c c c con 
OH H OH H, 

it is evident that hydroxyl and hydrogen are similarly related to 
each of the asymmetrical carbon atoms, and that only the stunt 
product, racemic acid, and no inactive tartaric add can be pro¬ 
duced by oxidation wherever the molecular chain b broken, 
in thb respect a remarkable contrast to the other hexotes 
being shown, hrom the product of the action of hydro 
cyanic acid on xylose, gnlomc acid was separated by 
repeated crystallisation of the lactones, the syrupy dark 
liquid resulting on evaporation of the mother liquor was diluted 
and treated with brucine The product on evaporation and 
addition of a large quantity of alcohol gave a crystalline moss 
of brucine idonate When purified and recrystallued faun 
methyl alcohol it formed colourless prisms, or long rectangular 
(dates, which melted with decomposition between 185" and 190° 
(corr ) The acid was prepared from the brucine salt by addition 
of barium hydrate and subsequent decomposition of the barium 
salt with sulphuric acid Ultimately a relatively good yield ol 
idomc acid and its betone was obtained as a colour¬ 
less syrup, which dissolved easily In water, and with 
difficulty in alcohol, and was insoluble in ether 0 5 gram 
dissolved in 3 5 grams of water gave a rotation of - 5 a* in a 
decimeter tube. The normal idonates of calcium, barium, cad 
miurn, and lead are amorphous and very easily soluble in water 
A characteristic cadmium double salt, (C,H n O r ),Cd CdBr^HjO, 
crystallises in fine, colourless needles. The corresponding 
sugar, I Idose, was prepared from the syrupy mixture of idonic 
acid and its lactone by redaction with *{ per cent, amalgam 
after dilution with ten times its volume of ice cold water The 
sugar was isolated m the usual way as a syrup, which could not 
be completely purified through lack of material A 10 percent 
sterilised solution did not ferment with yeast The osazoae, 
prepared as usual, cthild not be distinguished from guloeasooe. 
The alcohol of this series, 1 iditol, was obtained by the further 
rcdocd&i of Idomc odd by sodium amalgam, first in add, and 
finally in alkaline solution. It was purified by formation of the 
bensaldehyde compound, recrystallued from acetone in colour¬ 
less needle* of the composition C,H,O^Clf CeH,)* The puri¬ 
fied compound, on trestment with sulphuric add and alcohol, 
gave the alcohol ay a colourless syrup very easily soluble In 
water Tbe Idossccharic add was formed from block add by 
treatment with nitric add, and yielded crystalline calcium and 
copper salts. 

Thb additions to the Zoological Society’s Gardens daring 
the pad week Include a Brown Capuchin (Cater f«t*tOu) 
from Gabon, presented by Sir Egbert Sebright, Bart I a King 
Pamkeet (Afresmictus tcttptUtUut) from Amtrelk, protect e d 
by Mr George Cawson j two White Stork* (Cfcowdi eff*V 
Etropeaa, premted by Sir Charles Bayne, Bast 1 an Ottalan 
Banting (JtmUri h* ktnulm re), European, presented by Mr. H. 
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£, two Hybrid Widgeon* (between and 

brier), bred in England presented by Mr Welleriey 
J a Gape Viper < C**tut rhrmtbaatw), two Ru&seenl 
8liiMtl#ttdtra rttfutttu) from South Africa, presented by 
Mr- 3.'I? Mitcham , a Great Kangaroo [Mttrtfut pgtmttui) 
Mi 'P' ttT ^ a l depoeited , two Hunter’s Spiny Mice {Aetmyi 
mitrt), bom in the Gardens * 


OUR ASTRONOMICAL COLUMN 

RmrUBKFDnD’8 Sibilar Photographs. ~ The pioneer 
weds of die late Dr Rutherford in photographic star charting 
is gradually assuming a form which gives the results a high 
scMqdfic value. In 1890, Dr Rutherford presented his original 
negatives, many of them taken more than twenty yean ago tc 
the Columbia College Observatory, New York, together with 
some thirty volumes of measures of certain star photographs 
and Plraf J K Rees was authorised to arrange for the discussion 
of the photographs After Dr Rutherford s death in 1892, his 
son, Rutherford Stuyveaant, generously provided funds for con 
tinning the reduction and publication of the measures The 
results obtained for the stars < f the Pleiades group, and for the 
stars about 0 Cygm have already been published, as well as an 
investigation of the parallaxes of p and t Cassiopei e Tothese 
are now added two papers giving foil details of an investigation 
of the parallax of if Cassiopene and of the reduction of positions 
of Sixty two stars in the neighbourhood [Atm New Yarl Acad 
Set , vol vni 301,381) Using three pairs of comparison stars 
the parallax deduced for q Cassiopei 1 iso 443 ± o 043, or 
taking six pain, o 465 ± o 044 (see Nature, sol lu 
p 6i)[ In view of the difficulty of getting comparison stars 
suitably situated either with respect to position angle, «r 

j._.-... —, considered desirable to take a larger numlxi 

hence six pairs were reduced, being nil that were 

_, _ r resied on the plates in both seasons of the year 

Only the three pairs which lead to the first named value 
however, are so situated with reference to the parallactic ellipse 
as to give good coefficients for the parallax 

Radiai VmjOohiks of SAH RN —The recent spectroscope 
investigation* of the velocities in the Saturnian system famish an 
admirable illustration of the accuracy at present attainable in 
this department of astronomical research Prof Keeler M 
Deslandres, Prof Campbell and Dr Belopolsky have each m 
turn directed their attention to the planet, and the ft 11m* mg 
table brings together the different results nlitained, and compares 
them with the computed velocities - 

f quator al Esse** of v*tocuj 

velocity of for i irwr *d*u 

-■-- of nnq 

3 6 km per sec 


103 km per sec 
94 1 

9 77 

9 4 >> 


It dins appears 
Bhotoffnx)hic met! 
vdomtedong tl 


47 


39 


study of 
readers 0 


the hands of competent observers, the 
iw employed for the determination of 
along the bne of sight may be relied upon to give 
m wntch are correct to within one kilometre per second 
le foe results depending upon the measurement of more than 
velocity, a little greater latitude must be allowed 

-' to the otnectxm of M Deslandres and Prof Sechger, 

rtroecopsc results do not strictly prove the meteontic 
of the ring, Prof Keeler has pointed out tint any 
otMr expla n a tion which is .consistent with then) can only be re 
nrded as artificial, or inherently improbable (Ad Nach 3313) 
If the rang ware composed of concentric solid rings s line in 
the spectrum would be made up of short straight lines, like an end 
new of a flight of stain Prof Keeler docs not coffiroer his own 
ph o to g raphs capable of showing more than ten roch subdm 
sfcna. for if the number were greater than tits, the step like 
structure of the lines would bo destroyed by tuMvosdable errors 
a goading! but up to a certain point the e%t would still be 
appeiesd In the »irkang of the lines. He finds, however, that 
me d e Omti oe of dm lues in the spectrum of dm nog is less 
a d betad by guiding errors than that of the lfne%cf the pSuiet, qs 
Might bo mmeetetTrf dm hnee were smooth com roch as would 
be produced ta the caro of a meteontic n% 
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, The Cap* Observatory —Dr Gill’i report of the work 
I* done at the Cape Observatory during 1894 has been distributed. 
It opens by pointing out that the chief desideratum in astronomy 

1 *,-put decade has been an adequate provision for the 

if astrophysics in the southern he mi s ph e re A* the 

_of Naiurb are aware, Mr Frank McClean, F R S , 

has given to the Cope Observatory a splendid equipment for 
such work, so the need has been met, and a harvest of results 
may be looked for es soon as the instrument is erected With 
reference to this generous eft, the report says that the telescope 
will have a photographic object glass of >4 inches aperture and 
22 i feet focal length, and be provided with an objective 
Drum of the same aperture having a refracting angle of 7 |° 
Mounted parallel to this there will be a vtraal telescope of 18 
inches aperture and of the borne focal length as the photographic 
telescope The equatorial mounting will have complete circum 
polar motion for within to* of the zenith , and will be sufficiently 
elevated to allow of a slit spectroscope suitable for determining 
motion in the line of sight Such a spectroscope will also be 
provided l>y Mr McClean, together with an observatory of light 
construction The instrument has been for some time under 
construction by Sir Howard Grubb and will probably be com 
plrted before the ernl of 1896 

Among the work done with the astro photographic telescope, 
we notice that, after rejecting all plates of insufficient exposure, 
or which are otherwise faulty, only 70 of the plates for the 
Catalogue, out of 1632 areas assigned to the Cape, remain to be 
done Of the chart plates, 263 hive been passed av satisfactory 
Measures of the diameters of the photographic discs of a 
variable stir in Vela together with those of nine comparison 
stars prove the former to he a variable of the Algol type, its 
period being about 5d 22h 24m 4s A complete discussion of 
the light curve and period will shortly be undertaken 
The researches on the solar parallax have been carried 
forward, three sections of the work, nn the observations of the 
minor planets \ ictona and Sappho having been passed through 
the press The manuscript of the definitive discussion of the 
observations of \ ictona has been sent to the printers, while the 
computations of the solir parallax from the observations of 
Sappho and l>r 1 1 km s reductions of the observations of Ins 
are completed 


A N ' rdinary general meeting of the Institution of Mechanical 
Lnyneers was held on the evenings of Wednesday and 
Thursday Oetnlier 23 and 24 at the Royal United Service 
Institution Whitehall the Coumil having lent their new 
theatre for the purpose The ludding of the Institution of 
Civil Engineers, where the Mechanical Engineers have held 
their lxmdun meetings for yeurs, is now in process of re 
building It is to lie hoped however that the Institution of 
Mechanical Engineers will, before long, have their own 
premises 

There were three papers down ft r reading on the first day of 
the meeting — 

‘The 1 le 
Burstall 

“ Report < n the 1 die l xpenroents upon the Efficiency of 
Ropes and Belts for the Transmission of Power, translated 
by Prof David S t 
“ Observations 01 
of Ropes and Belts fi 
David S Capper 
The chair was taken on each evening at 7 30, by Prof 
Alexander B W Kennedy, F K" 5 > On the first evening 
Mr Burstall s paper was read sad discussed 
The electric lighting of Fdmbuqgh is in the hands of the 
Corporation It was decided upon hi 1893, when the work of 
designing and superintending the scheme was entrusted to Prof 
”-■ -* "-’ *nt of the Ii 


1 lectnc Eightipg of 1 dinburgh, by Ilenry J 


i Capper 

s on the 1 die I< xpenments upon the Efficiency 
cits for the Transmission of Power, by I rot. 


Kennedy, the President of ir.- - 

pomt of view the city consists of tdfo districts In one the 
bouses are clove together, and the demand for light may be ex 
pected to be fairly concentrated , m the other it will be more 
scattered. Having regard to the different districts to be served, 
and, taking into account all the local dremnstances, it was decided, 
•fter comparison of the various systems of supply and dutnbu 
lion which could be used, to adopt s low tension three wire system 
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for the central and northern district, and an alternating current 
high tension system for the southern and eastern district, both 
systems being worked from one central station, and under the 
same control and management A good site was found for the 
central station between the Caledonian Railway and Dewar Place 
The boiler house is designed to contain seventeen boilers, of 
which at present only six are in place They are of the dry 
hacked marine type, each to} feet mean diameter and 12 feet 
lung, with two Pun ex flues 3$ feet inside diameter, and 166 
tubes of 3 inches internal diameter The boilers are of steel 
with wrought iron tubes On the top of the boilers are fitted 
super heaters, each having two nests of tubes enclosed between 
the top of the boiler shell and a fire bnck casing above Each 
consists of thirty two vertical flat coils of wrought iron tube if 
inches diameter Sinclair s mechanical stokers are fitted to each 
boiler, and are driven by an electric motor The main steam 
pipe forms a complete ring round the present b ulers 1 his ring 
joins the engine room main at two points, and is provided with 
valves, so that the failure of any one pipe will put only the cor 
responding boiler out of use lhe pump room contains at pre 
sent one duplex steam |>ump and two three throw pumps driven 
electrically, each pump specially designed to run with a large 
range of speed and for this purpose can be connected with either 
the 230 volt or the 115 volt maim. A Kennedy water meter is 
connected with one tange of feed pipes, so that the whole of the 
water going to the boilera can he measured In the pump room 
is placed the electric motor for driving the mechanical stoken 
with its counter shaft The coal brought in the railway trucks 
is at present stored in the east end of tht boiler house on the 
station being extended the coal will te stored over the holler 
house, and let down through shoots to the mechanical stoker* 
In designing the plant at present in the boiler house provision 
for extensionv has lieen kept in mind, end the arrangements are 
such that new j lant can be added at any time 

The engine rooms are si le l>y side, forming really one roam 
divided by a line of columns w hich carry the roofs and the beams 
for the travelling cranes The engine room next the boiler 
house is reserved for the 1 jw tension plant the other contains the 
high tension plant A platform raised 4 feet above the engine 
room floor level runs the wh >lc way verosa the west end of h ilh 
engine rooms ind on this are pi iced the awitchh ards and 
regulating gear for b ith the low and high tension systems The 
machinery at present in lhe 1 )w tension engine ro »m consists of 
eight engines four of too I H 1 two of 150 I 11 P , and two 
of 360 I H 1 with their dynxmos and provision is made for 
eight ill jre engines of 360 I II 1 in tne future All are 

Willans central valve engines driving their dynanu vdirect All 
the dynam is are tw p ile shunt wmm 1 machines with drum 
armatures all woun 1 t give 270 vi Its except two which are 
diivcn liy two 100 I H I engines these two are wuuml to give 
13$ v Its being used as lialannng machines on the three wire 
system 1 he steam piping firms, with 1 art of the liriler house 
ring a eomplete ting round the 1 iw tensun engine roim and is 
connected with the biller house ring at two 1 oints The main 
ring is 8 inches internal dumeter throughout The straight 
lengths are of steel wilh thick flanges screwed and 1 rued on 
the tee pieces and valve boxes ire if cast inn and the bends of 
copper with steel flanges All l ends are of large radius and no 
expansion j mils are used < r required The engines are erected 
in pairs, and are connected with the main ring by two long copper 
bends 1 he pipes art slung liy long rods from brat kets fixed on 
the walls or columns so as n albw free movement The main 
exhaust pipes are of cast iron and are led through a Berryman 
feed heater, tn the boiler house to the chimney 1 revision is 
made for three more healers when required The whole of the 
machinery stands on a concrete foundation block 74 feet thick, 
which 1* separate ft >m the foun lations of the walls 

The main leads from the dynamos are drawn through curved 
wrought iron pipes let into the concrete, into chases in the centre 
of the engine foundation block along which theyare earned to 
the chamber under the switchboard platform The leads from 
the field winding off the machines are also earned in the same 
manner to their regulating resistances, the switches for these 
resistance* are fixed upon the handrail on the platform in front 
of the switchboard, the leads from the resistance* being brought 
up through the posts of the handrail The switchboard, and 
tbe whole of the apparatus for regulating the dynamos and the 
batteries, and for the distribution of the current, are placed on 
the platform, and an directly under the eye of the engineer in 
charge The switchboard consists of seven slate panels, each 
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about 7 feet high, and stands 4 feet from the west wall of 
the engine room The arrangement of the switchboard and 
conductors was next described 

The battery room has a fireproof floor covered with tod 
resisting asphalt The battery consists of 131 cells of dm new 
Crompton Howell 31 plate type It ta divided up into two 
half batteries, positive and negative, and it arm aged m two 
tiers on four rows of stands, which are of cast irosg with wooden 
longitudinal bearers carrying the celts, the eight hospital oeUt 
are arranged on separate stands All the cells are similar, and 
have each a nominal capacity of 1000 ampere hours, the normal 
rate of discharge being 300 amperes The battery has ample 
capacity to meet the whole of the load of the station from day 
light till the evening thus during the summer time it can do the 
lighting during more than half the twenty four hours The 
high tension portion of the station consists at present of only 
two engines and alternators with their switchboard, and tbe 
rectifiers for arc lighting with their regulating arrangements and 
switchlioard but in the immediate future, this plant will be 
considerably extended Fach of the alternators is dnven direct 
by a WilUn s three trunk engine of 150 I H P , on the same 
bed plate The alternators are of the “Portsmouth type, 
with sirae modificati ms necessary owing to their increased 
speed f 450 rev ilutions per minute Their armatures are 
slationvry and are of great strength the core consisting of 
sheet iron segments is solidly bolted into the framing of the 
machine with the c ils threaded through holes in the sheet iron, 
well insulated and completely enclosed m brass boxes The 
held magnets rev live and consist of two heavy cast steel discs, 
having v n their ircumference claws projecting sideways altern 
ately over the hitd winding which is between the discs, and is 
well pr lected frem injury The exciting current is taken from 
the low lensi in swilchlxnrd at 230 volts and is only a few 
amperes The alternators work at an electromotive force of 
between 2000 and 2200 volts with x frequency of 52^ figures 
complete alternations per second Opposite tv the iltemators, 
and standing in the same foundation bloek are placed the 
herranti rectifiers f r the senes arr lighting These are three in 
numhr one f r ich of the ta circuits an 1 one to spare 

In the three wire system of distribution for the northern and 
central distri Is the elet tr (motive force between the two outer 
conductors ] isitive and negative is 230 volts while that between 
the middle wire and the positive or negative is 115 volts The 
latter is the el ti motive fi ret < f the lamps m the consumers 
premises mlr ul le being now experienced in obtaining glow 
tamps t) w rk it this electromotive force or even higher The 
feeders from th station are c innected to the distributing mains 
at sixteen p ints 1 hey consist of tw > eonductois only, the 
positive and n gative the middle wire is interconnected 
through it is n tch as pissitle and is brought hack from three 
districts on th< ystem The cables are pul in parallel at the 
station hikI lie < nneetun only is made to the switchboard 
The pentree xnl negative sides respectively of all the feeders 
are put 111 parallel at the switehlxrard but any feeder or feeders 
ran lie put on a epante machine if required As far as p tsuble, 
consumers in ei I street and district are balanced against one 
another by ci nn cling them alternately between positive and 
middle wires ini lielween negative and middle wires large 
consumers have ill three wires taken into their premises and 
their lights bala iced against one another in a similar manner 
But however ruefully this balancing is di ne it is impossible to 
get a really nociritc balance the out of balance current 
sartes from h >ur t hour and even from minute to minute, and 
is different on liflerent days of the week The amount out of 
balance is ci mpensated for at the station by means of the 
balancing machines one of which can be put on either side of 
the system the t alancing during the light load 1* done from the 
battery alone I ight wires, forming potential lead* or pilot 
wire* art brought hack from all three conductors at each feeding 
point, and are e nnected to the feeder volt meters on the switch 
board so that the pressure at the feeding points at any part of 
the system is directly known at the station, and the neceasaty 
regulation made ftr keeping the electromotive force constant 
The distributing mams are brought back to the station, bat ate 
used onlv for the supply of light and power there, no regulation 
is done on the mains anywhere, except to the feeding points. 
No high tension feeders or distributing mains have yet been laid, 
but will be added later 

In regard to road work, practically the whole of the du 
tnbutmg mams ire laid as cable insulated with India rubber 
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heavily braided, drawn into Doulton stoneware casing under the 
footways, and into either Crompton Davis east iron easing or 
cast iron pipes under the roadways At all croMingi, and at 
intermediate places on the foot ways, bnck junction buses are 
built Wherever sufficient space has been found under the foot 
ways, the feeders have been uud as bare copper strip, earned on 
stoneware insulators in concrete culverts \croxs sal roads, and 
where them lmt not been sufficient space for culvert, the feeders 
are laid in Siclneni armoured cable, laid direct in the ground 
All the feeders have been designed to have a total drop of 44 
volts at fall load Potential leads, by which each feeding point 
is connected back to the station, consist each of three sets of 
wires, insulated with specially prepared paper, laid up together 
and covered with the same material a lead tube bung unwn 
over the whole All of the cable connections are mack by com. 
connectors, sweated on to the cables, end fitting into gun mtfel 


The author concluded by stating that he had endeavoured to 
describe the arrangement of the plant and mains, and any details 
in their design and construction which might be of interest, with 
out discussing general principles or the advantages or dis 
advantages of iny individual system 

In the discussion which followed the reading of the paper, the 
chief point raised was the advisability of using a dual system of 
supply , but the author very well disposed of the objections 
raised in this direction by pointing out that the area to be dealt 
with consisted of two districts differing widely in character 
For one the high pressure alternating system was most desirable, 
and for the other a low tension system It is easy, as M r 
Burstall said, to maintain that either system is wrong if the dis 
advantages of that system are given undue prominence, and the 
advantages of the rival system are brought prominently forward 
Of course, the benefit of the high tension alternating system 
consisted m the saving of copper, but that was a thing that 
perhaps would not work out in practice exactly m the same way 
as it was presented in theory On paper, a larger main was rc 
quired for low tension transmission, but practically there was 
often no saving in copper As a matter of tact there is, however, 
an economy in material in the feeders It becomes a question 
of balance of advantages, whether certain points shall be sacn 
(iced to the raving of copper Mr Buntall stated that so fer 
as Edinburgh was concerned, no less than si* schemes were 
worked out in detail before it was decided to adopt the plans 
described in the paper The discussion also ranged over the 
question of superheating steam, the efficiency of feed pumps, 
and various other engineering details, which, however, it is not 
necesran here to consider in connection with an electrical paper, 
especially aa no new facts of importance were added to one s 
information upon these matters 
The second paper, on the I ille experiments with ropes and 
belts, does not need any extended notice at our hands, fhe 
Socfetf Industrie lie du Nord de la France had the question of 
transmission of power brought before them by a paper by M 
V Dubreuil, and it being considered advisable to obtain mow 
information on this subject, a commission was appointed, and 
the Institution of Mechanical Engineers was invited to send a 
representative Various trials were made with ropes and belts 
under different conditions Owing to the want chiefly of dyna 
mometer records, no very exact figures coula be deduced from 
the experiments, so fer as the actual power transmitted was 
concerned An effort was made to make the experiments com 
para tree aa between ropes and belts, by keeping the experimental 
conditions in both cases constant It is somewhat doubtful, 


A long discussion followed the reading of the paper, which 
ceupiea the rest of the evening I erhaps the most interesting 
art of it were the remarks of Mr Crompton, who stated that 
he question of transmission by ropts and belts did not possess 
_ny longer the importance it once did, as within a few years the 
silent, flexible connecting rod called electricity, wonld supersede 
all other methods of transmission so that ropes and belts would 
only be found exhibited in museums, as mechanical curiosities of 
a past ere 


ropes or beltswer* used Tins conclusion, however,’must be 
id with- 


Fret Capper in hia paper, commenting on the experiments, 
attempted to arrive at some conclusion as to the efficiency of the 
whole system His figures were excellently worked out, but he 
himself acknowledged that the data upon which he based his 
calcu l a t ions might be open to question Although, therefore, 
the e x periments may net be of greet use to future designers of 
m a c hi ner y, the thanks of English engineers ere none the less 
due to the SoeMtd Indwtralle for their courtesy in inviting the 
Institution of Mechanical Engineers to send a representative to 
watch the proceeding*. The Institution is also to be con 
sratakted a befog able to tend to competent a» observer as 
Prof. Capper at their representative 
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RECENT FISHER Y LITERA TURE 
*TTtF general report for 1894 of the Fishery Board for 
1 Scotland contains evidences of the revolution which is 

r ttly but steadily effecting a complete ch uige in the methods of 
fishing industry Then is a further falling off in the 
number of fishermen and fishing boats engaged in the herring 
and line fishing The sailing traft continue to give way before 
steam trawlers and steam liner-, and the competition for the 
best markets is bringing about an increased centralisation of the 
fishing industry 1 he smaller and healthier creeks and villages 
are being gradually depopulated, and the larger porta are 
becoming overcrowded The summer herring fishing is being 
forsaken for line fishing, which can be prosecuted all the year 
round Steam liners an. consequently increasing rapidly in 
number, and dunne the past yeoi have proved moot successful 
Indeed m spite of the felling off in the means of capture, the 
decrease in the total quantity of fish landed, as compared with 
the returns for 1893 amounted to only 19 oooewts This state 
of things may be attributed to the fact that the steam trawlers 
and liners are able to proceed much further out to sea than 
sailing craft and are able to fish over fresh grounds where huge 
catches arc frequently obtained Being larger and stronger, 
moreover these vessels arc to a great extent independent of 
wind and weather, which seriously affect the movement* of the 
smaller sailing boats. Hemng were locally plentiful, and 
of a quality never excelled within modem tunes They 
were especially abundant in the Orkneys and Shetland*— 
when, the catch was double that of 1893—and in the Campbell 
town area but the herring fishery in the Hebrides was again a 
failure, and this is the more to be regretted as Stornoway, the 
roost important centre for ling, also exhibited a huge felling off 
in the returns of the latter fish It is gratifying to notice a 
slight increase in the returns of flatfish, especially in view of the 
complaints of the depletion of grounds frequented by them The 
increase may however be due to the hauls made by steam 
trawlers working on fresh and more distant grounds For the 
first time in the Board s returns a table m given of the number 
of persons engaged m Scotch fisheries on sea and land, 
there are more than 117 000 people taking some part u the 
various branches of the industry 

The report of the same Board on Salmon F nheries shows 
that the season of 1894 was in most districts below the average 
On the other hand, salmon disease appears on the whole to have 
been leas prevalent during 1894 than in the previous year 
In an interesting and amusing article on the North Sc* 
fisheries ("Journal of the Marine Biological Association,” vol 
111 , 1895), Mr Holt devote* especial attention to the question 
of the destruction of immature fish The feet that there 
has been a diminution of the fish supply during recent 
years seems to be thoroughly established, although the tm 
proved boats and methods of fishing render tmx decrease 
less striking than might otherwise be the case The alleged 
cause of this diminution is over fishing, that is to say over trawl 
ing, but inshore trawlers, shrimpers, and other fishermen do not 


Holt h 

question They are necessarily incomplete, as tune and oppor 
tunity did not permit of wide investigation, they are, however, 
Curly complete in the case of the plaice, one of the meet important 
of our flat fishes, and Mr Holt’s evidence concerting this fish is 
very sinking He states that during a whole years trawling on 
the North Sea grounds 37 per cent of the plaice brought to 
illy immature, and bad thus never had a chance 
, and so contributing to the mainten 
Conference of 189s the sue limit for 
c i, they are marketable at this sue, 

although not sexually mature, for Mr Holt find* that as a rule 
North Sea plaice are not mature until they attain a length of 17 


shore were sexually immature, 
of reproducing then species, a 
ance of the supply In the G 
phuce was made 10 inches, 
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niche*. Fish vary in sl/e under diffei__ - 

different areas, and on the south west coast the limit of 
maturity ui plaice is 13 inches according to Mr 
\n immense number of the smail plaice brought m hhtui we 
caught on the eastern grounds , and this area forms also a 
nursery and spawning haven for turbot, brill and soles. The 
number of plaice above to inches on these grounds is inconikler 
lible , and if a sue limit of 13 inches for plaice brought to market 
were enforced, even during the spring and summer only, such a 
limit would suffice to keep trawlers off these grounds which 
would thus be left unmolested In conclusion, Mr Holt con 
aiders various remedial measures for checking the depletion of 
the North Sea grounds, and of enabling the fish supply ' 
recover 1 but the only practicable method of attaining this 
at present is by legislation based on the principle of the 


PI It author has examined the details of development of the 
1 colony from a single spore, in numerous species by 
employing microscopic plate cultures, which can be kept under 
observation under a one twelfth and even a one twentieth oil 
immersion, or by making pure Klahikprataratr of the gi 
colony on cover slips covered with a thin film of gelatine 


importanc 


n affecting the form, 


extent, rapidity oi growth, and other characters of colonies 1 he 
elasticity of the gelatine, the presence of moist films on the sur 
face of the gelatine, the rate Of (slight) liquefaction, , all 
being of importance, in explaining the shapes, &c , of submerged 
colonies—“ whetstone shaped,” mnruloid, spherical, or toned 
colonies—the mode of emergence and spreading over the surface 
of the gelatine, the formation of radinling fringes, iridescent 
pistes, he 

Exposure to light during the development of liquefying 
colonies may profoundly aflect their shape and other properties, 
a phenomenon closely connected with the retardation of 
liquefaction and growth Pigment bacteria may give rise to 
perfectly colourless races when cultivated under certain con 
oitions, and the colour restored hy again changing the conditions, 
a fact which the author has not only confirmed with red forms, 
fait which he shows to lie true of a violet bacillus. Species 
commonly described ss non motile show active movements 
under certain dfeditlons, and the Sizes of bacteria arc not con 
stqpt m different regions of one and the same colony Details 
hate been worked out for series of types, the extremes of which 
differ considerably in hquafying power, and essential difference 
in the appearance of a colony may depend on the amount of 
liquefying power evinced 

Spine curious eases of travelling films, the lobes and contorted 
tresses of which move Ukc amtehae over the surface of the 
gelatine, were also examined 

The tacts point to (1) differences in colonies even of one 
species may depend on much more subtle differences m cultures 
than are usually recognised (a) varietal differences may occur 
in two faacUU of the same species (isolated from the nver), due to 
the different vicissitudes the two individuals have been subjected 
to during their sojourn in the water (3, the difficulties met with 
indiagnosing “species” of bacteria with the aid of works of 
known authority, are portly due to varieties of the same species 
being recorded cry different observers under different names, and 
the author thinks some more consistent pre arranged plan of 
working out the characters of such forms should be developed by 
bacteriologists than at present exists 

ffl A Faun Bacimmum 

The author has isolated from the Thames a form which pres 
aU the ordinary reactions of a bacterium in plate-cultures and 
tvbe-cokurea in gelatine, agar, potato, broth, milk, &c. 

It isa rod-Vcefonn. 1 p thick, and up to 2 or 4 p long, stains 
like a bacillus, and cannot be distinguished from a true Schizo 
mycete by die methods in common use 

On cultivating it under high power*—one-twelfth and one 
twentieth dU immersions—from the single ceil, however, it is 
found RcfoW> small, shortly branched mycelm, the growth and 


t’tdK&n 
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Its true nature can only he ascertained by the isolation and 
culture through all stages from the tingle eel], according to the 
original methods of gelatine cultures of Kleba, BreMd, odd De 
Baiy, which preceded and suggested the methods employed by 
bacteriologists ; and the factsdiscovered raise interesting ques¬ 
tions os to the character of alleged “branching” bacteria on the 
one hand, and the multiple derivation of the (Heterogeneous 
group of micro-organisms, termed bacteria in general, on the 
other 


Cambriiw.b.—T he following have been appoiqjted Examiners 
in Natural Science for the current academical year •—Physics 
Dr O J Lodge, F K S , and Mr L R. WHberforce. Elemen 
tvy Physics: Mr H F Newall and Mr S Skinner Chemistry 

R Meldola, F RS , and Mr W J Sell -- 

Chemistry Mr F H Neville and Dr S 
Mineralogy Prof N Story Moskelyne, F RS , and Mr H A. 
Mien. Geology Prof G A. T Cole and Mr H. Woods. 
Botany Dr H, M Ward, FRS, and Mr H. Wager 

Zoology Prof S J Hickson, F RS , and Mr S F Hannet 
Elementary Biology Mr A. C. Seward and Mr J J Lister 
Anatomy Prof A. Macalister, l RS., and Prof A. M 
Paterson Physiology Mr W B Hardy and Prof. W D 
Halliburton, F K.S Pharmaceutical Chemistry Mr A. Ivatt 
and Mr R. H Adie. 

Dr Glauber, 1 RS, and Mr R T Glazebrook, F RS , of 
Trinity College, and Prof G B Mathews and Mr A E. H. 
Love, FRS, of St John’s College, have been appointed 
Examiners for Part 1L of the Mathematical Tripos ; and Prof 
Ewing, F R,8 , l’nif Reynolds, FRS, and Mr J B. Peace, 
of EmmstMel College, have been appointed Examiners for the 
Mechanical Sciences Tnpos, 

The twenty second annual report on the local lecture* 
has just been issued It touches upon a number of inter 
eating questions Of the work temporarily undertaken for 
County Councils three years ago, the only portion that remains 
vigorous ii that carried on in connection with the Norfolk County 
Council in the preparation of teachers in elementary schools to 
teach science subjects in evening classes. These courses, given 
in the county of Norfolk, have been supplemented by practical 
laboratory work in Cambridge during the Long Vacation, which 
has been attended by teachers holding scholarships from the 
Norfolk Council The Syndicate state in the report that they 
are persuaded that this is a work of great value, and that they 
believe that it is m this direction, rather than by the provision of 
ordinary technical courses for rural audiences, that they can now 
best aid the technical education work of County Councils. 
During the past session the scheme of certificates has been 
remodelled so as to encourage more continuous and systematic 
work, and has already begun to show good results. The most 
important part of the report is that In which the Syndicate 
announce their intention to appeal for funds to enable the 
University lo develop and extend the work in a more systematic 
way by placing particular districts in charge of superintendent 
lecturers, who will form a direct link between the district and 
the University Appended to the report is a special report by 
Dr R P Roberts, the secretary for lectures, in which a huge 
scheme for the future development of the work is sketched and 
practical proposals suggested. 

A DiUctory of Science, Art, and Technical Colleges, 
Schools, and Tear hers in the United Kingdom, by Mrs. R S. 
Ltnebam, has been published by ftUssrs Chapman and HaU. 
The directory will undoubtedly prove of great nine to aU who 
are conoerned with scientific and technical education. It con¬ 
tains a list of schools arranged alphabetically according to towns, 
with the namei of secretaries, principals, and teachers, and the 
number of students taught Jn each subject There is also an 
alphabetical list of names and addresses of teachers of science, 
art, and technology, arranged under the headings of so Meets 
taught Other information of particular use to teac h es* 
under the Science and Art Department, and needed now 
and then by all promoters of elementaiy scientific educa¬ 
tion, will be found in dm volume. Complete the directory is 
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getting together the facta which make up the content* moat 
hare Men immense, and it ia to be hoped that, now the work 
ha* been done, the aupport required to enattre the annual 
publication of the directory will not be lacking If the book 
only makes teachers in technical school* and institutes realise 
that they are part of one organic whole, haring for its object 
the extension of scientific knowledge, it will accomplish a much 
desired end 

Th* Report of the Technical Educational Committee of the 
Berks County Council n optimistic, but it is not distinguished 
by descriptions of any very noteworthy developments. Berk 
shire is an agricultural county, and that is tantamount to saying 
that Uttle encouragement is given to scientific education. Such 
counties are not willing to De taught much about principles , 
what they will tolerate, are subjects like juridical butter making, 
laundry work, poultry keeping, hedging, and horse-shoeing, but 
to attempt to teach agriculturist* anything much beyond 
manual aextenty, u to court opposition. However, the 
Technical Education Committees are doing something to 
educate the agricultural mind to a better appreciation of the 
benefits to be derived from science, though it must be confessed 
that the - rate of progress is extremely slow Berkshire, along 
with Oxfordshire and Hampshire, contribute towards the main 
tenance of the University Extension College at Reading, and, 
in recognition of the satisfactory development of the agricultural 
department of the college, the Board of Agriculture recently 
granted a sum of £yx>, and the money could not have been 
better bestowed. The various courses of study at the college 
are well arranged, and valuable field experiments are earned on 
By paying over the sum of ^400 to the college, the Berkshire 
Committee ensures efficient instruction for the students under 
their care, and that » a very important consideration, for the 
supply of good teachers, competent to teach science a* U should 
be taught, is comparatively small, to say nothing at the labor 
atory accommodation essential for truly scientific instruction 
In spite of the facilities thus offered, the lectures in elementary 
science arranged for teachers were not successful. It would be 
a great pity if the Committee hod to discontinue this part of their 
work on account of the want of support by the teacher for 
Vqrhom the lectures are intended The other ways in which the 
Committee disposes of the fund* allocated to technical education 
art eVeipng continuation classes, scholarships, dairying, farriery, 
and bee keeping. Aid Is also given to classes in the principles 
of agriculture, mensuration, botany, drawing, horticulture, 
chemistry, mechhhks as apphed to agriculture, and to manual 
instruction in woodwork and metalwork 


The Brussels correspondent of the Tjaut reports that the elec 
tncal and anatomical institutes founded % M Emdst Solvay, and 
presented Whim and other donors to the University of Brussels, 
were officially inaugurated on Monday, under the presidency of 
the Burgomaster, assisted by M Gram, the Chancellor, and the 
entire body of professor*. Delegation* from the Fngluh and 
Continental Universities have responded to the invitation of the 
Brussels University to take part m the sent* of flits organised 
in celebration of the event. 

It was announced a few weeks ago that the Treasury ha* 
thought* of reinstating King’* College, London, in the enjoy 
ment of its share of the grants made to University Colleges. In 
consequence of this decision, the Council of the College have 
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Physical Society, October at— Mr Walter Body, Vice 
President, in tha chan.—Prof J, Perry read a paper, by himself 
and Mr H F Hunt, on the develojnnent of arbitrary functions. 
During the discussion on Prof Hennd’s Paper (April 13, 
1894), one of the authors described a graphical method of 
developing any arbitrary function in a aeries of other normal 
forms than sues and cosines, such is Bessel'* or tonal spherical 
harmonics. The method consisted m wrapping the curve which 
represents the fonetkm "round a specially shaped cylinder, not 
dreular, and projecting this curve on to a certain phase. Many 
toonths were waited in finding with great «xctge* t sufficient 
number of corgdinates of foe trace of the cyUnder «»WHt for a 
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Zeroth Bessel development The labour, however, was un 
necessary, since the coordinate most troublesome to calculate is 
not ream needed, the projection only taking plamKn one direc 
tion. To develop any arbitrary function of x (say /) in normal 
forms, the real difficulty consists in finding the value of an in 
tegralsuchas J m y 0(a) dx where Q(r) is some tabulated 
function If now s is another tabulated function which is the 
integral of Q (4), the required integral is jyds If the value* 
for y for 25 equidistant values of i are known, from r = o to 
x — a I-et the corresponding values of s he tabulated, and let 
a curve be drawn with the values of y as ordinates and the 
values of s as abscissa: , the area between the axis of and this 
curve gives the value of the integral required The authors give 
four taDles containing the aliecisue for the four first terms m tWe 
development in Zeroth Bessels They have tested the method 
by applying it to the calculation of a known function in terms of 
ronal spherical harmonics, and the agreement between the 
true value of the coefficients and those found is very satisfactory 
Prof Henrici said the method was a new departure, since in the 
place of an instrument of complicated design the authors only 
used a plummeter andpencil and paper, and obtained the same 
degree of accuracy The tart that the senes employed to test 
the method consisted of a finite numlicr of terms seemed to him 
an objection Prof Karl Pearson had in a recent conversation 
informed him of a method for the development of functions which 
he (Prof Pearson) had recently discovered Ihis method was 
not, however, so simple—at least in most cases—as that of the 
authors. Prof Minchrn thought it would add to the mtelli 
gibiluy of the paper if it were stated that the method was similar 
to that employed when expanding in terms of a Founer senes 
or in spherical harmonics. In these cases you have a function 
winch, when multiplied by other functions of different orders, 
kills all the ttrms cxcejit one. t.raphic methods ought, in his 
opinion, to be very much offener employed, and he con¬ 
sidered that there was no problem in physical mathematics 
of which the solution could not be olitained by graphic 
methods. He would also like to know if Prof Perry 
had obtained a grajihic method of calculating Bessels. Mr 
Trotter agreed with Prof. Mrnchin as to the neglect of graphic 
methods. lie regretted that Prof Perry did not continue to 
consider the method as the projection from a cylinder, as he had 
found the method of wrapjung curves round a cylinder most use 
ful Prof Perry in his reply sud he had adojitcd the expansion 
they had employed, under the impression that the test was a 
particularly Severe one He had not discovered a graphic 
method of calculating Bessels. The reason they gave upTOte, 
cylinder was the immense labour involved in calculating the y 
coordinates of the trace, which would afterwards be of no use 
in the development of the function.- Mr F W Lanchester read 
apaper on the radul cursor, a new addition to the slide role. 
The ordinary form of slide rule enables calculations to be made 
which involve multiplication and division, also involution and 
evolution where the indices are integers. The radial cursor allows 
of the solution of problems in which fractional indices occur; 
for example, in questions involving the adiabatic expansion of a‘ 
gas, where an expression of the form/ay const. has to be 
dealt with, and where y is not an integer, nor is ll constant 
for all gases. In this case it a necessary to provide *oroe ready 
means of dividing the scales on the rule and uider proportionally 
to the value of y, which corresponds to the division and multi 
plication of the respective logarithms of the quantities dealt 
with in the proportion of the indices of / and v, ue 1 and y 
This proportionate division of the scales is effected in the new 
cursor by a radial index arm which ^arranged to swing about a 
stud fixed to a sliding bar running in guides at right angles to the 
rule All readings are taken at the points of lntersectlm*of a 
line on the radius arm and the edges of the slide The distance 
of the pivot, on which the radius arm turns, from the scale, and 
therefore the value of the index employed, is read off on a scale 
fixed to the transvene bar Mr C. V Boys said that owing to 
the kindness of the author he had been able to try the cureor, 
and had found It of great service in dealing with questions of 
adiabatic expansion The new addition to the slide rule suffers 
under the same disadvantage as the rule itself, namely that a 
verbal or written description seems so very much more complex 
than is the actual operation when using the rule TMauthor’s 
device might be described as an indm-rnbber slide-nfle, for it 
performed the tunctlon of a slide rule in which the graduations 
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of the slide wire made on India roblier so that the nlio of the 
length of the scak on the rule to the length of the scale on the 
slide might be altered at will, and thus involution and evolution 
with frictional indices performed Mr Blakeley asked how 
(towers less than unity were dealt with Prof b P Thompson 
and Mr Trotter expressed their admiration for the author's 
method of “ stretching the scale Mr Hur&tall said he had 
attempted to apply a simil ir method to the 1 uller rule, but did 
not succeed, since in this scale there was only one scale He 
hoped the authors method could be applied in a hum such that 
v greater icruracy than one in 300 could Ik 1 lit lined Mr 
Bourne th night the fact that the point of intersection < f two lines 
inclined it 111 at ute angle had to Ik read was likely to limit the 
accuracy 1 he author having replied, the Society adjourned 
till November 8 

Academy of Sciences, October 21 M Marey in the 
chair —The decease of M Hellnegcl (( or respondent of the 
Rural I conomy Section), at Bern burg \nhalt on September 
24 w is announced to the A ultmy A slutlj of gnphite ex 
tree tid from a pegmatite li) M Hcnn Muissan 1 he author 
concludes from the impressions of markings on the graphite 
<r>stals transferred t> surrounding quartz end felspu that the 
griphite existed befc re (hi pegmatite was formed This graphite 
mueh resembles graphite f irnud in the electnc furnace in fused 
metals and in i) have liecn formed under somewhat similar 1 on 
ditions \ study of some vanities of gnplnte by M Henri 
Meissan Graphites found in nature mty lie dividitl as rerom 
mended by M 1 u//i, int 1 uituinesctnt an I mu mtumest ent 
gripliites The firmer ippeat to hav c been pr idueed in fused 
metellic masses the latler liy the action ol a raised tempenlurc 
on in) vanetyof amoqihous earb n Oil the M iinur Obser 
vator),hyM I crrotin Dclitls ire given e mrcrnmg < liser 
vations on the surfiee of Venus Ihe Ink c f ilteration in the 
chararteristu s of the part ot the surfue sieved during a eon 
siderable time supports Schiaparelli s content! m lliat Ihe planet 
can only r itite with great slowness — M Maseart presented an 
" Vtlis of the ‘isvnomals and seatlir \ mil ions of tcircstnnl 
magnetism by M A1 de Tillo Ihegenerilt n lusionsable 
to be dttwn from a stu I) of the lines of scculni v trillion ire 
(1) the changes of the elements so occur that in 1111 henus|here 
they ait p silivt and in the r (her negative, (2) there is a great 
similarity between the trace < f Ihe is ummals and that of the lines 
of equal secular variation I rof Norm in I ockyer presented 
some photographs of stars|Kitra taken with in ob)t<tive and 
prism madi by the Brothers Hcnn The lines m the s)Hctrum 
of Bell itnx correkpond to those of helium The al seirpti in due 
to the atmospheres of stars showing few lines is due mostly to 
hydrogen and helium —The following articles by M C ruls are 
printed in the Correspondence (1) fosi^i es geographic is The 


geographical positions determined 1 
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Rios, JuirdeF ora Joad Gomes and Barbaeetn along the Central 
Railway (2) I^es elements t limatolngiques di Rio (,lien by 
a discussion of data from 1851 to 1890 (3) f clipses de Solul 

et occultations -On a long period inequality in the Imgitude of 
Mars, by M (1 Lcvtau An empirical c inaction prop wed by 
Newcomb to the Le Verrier tables of geoccntnr longitu le and 
supposed to be due to a want of suffit tent prerisi in in the deter 
mtnation of the theoretical value of a coefficient is shown by the 
author’s calculation! by an independent method not to lie 
required by any error in the tildes, as his results agree exactly 
with Le Vemer’s figures —On the deform ation of surfaces, by 
M Paul Adam —A correction to be applied to readings of 
metastatic thermometers by M Scheurer Kestncr The cor 
rection discussed is to be applied to the Walferdin or Beckmann 
thermometer to allow for the mercury m the upper reservoir, 
which is for the time being inactive as regards expansion shown 
on the scale —Study on the latent heats of vaporisation of fatty 
ketones, of octane and decane,and of diethyl and dimethyl car 
bonatet, by M W I onguimne With regard to Trouton’s formula 
-~p = a constant (where M is the molecular weight of the 
substance, S laits latent heat of vaporisation, and T its absolute 
boding point), the results so far obtained warrant the general 
conclusions (1) For each of the groups that have been studied 
very nearly constant (a) It vanes notably for different 
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substance of tie seme type within I J per cent — 
potassium derivatives of benzoquinone, by M Ch Astra. 1 
quinone contains only two atoms of hydrogen In its moimuc 
replacabtc by a metal The diketomc nature of bensoqmnone 
is supported by the author’s results —On the com position of nee 
imported into France, by M Balland —On the toxicity of 
ecelylene, by M N GrFhant Acetylene is poisonous when it 
occurs in air to the extent of 40 to 79 per cent, but u not nearly 
so injurious as ordinary lighting gas M H Mousan added 
that pure liquefied acetylene possesses an agreeable ethereal 
1 dour and causes no inconvenience when breathed in small 
quantity —Serotherapy in the treatment of cancer, 1 ry MM J 
Iff ncourt and t h Kichet —On a new Lamelltbnanch (Sr teitrtiia 
austrahi) commensal with an rchmoderm, by M Felix Bernard 
—On the age of the lignite formation of Southern Chili, the 
Auracaria group, the Chilian equivalent of the Laramie and 
t huso lijr n group of North America, by M A F Nogu&s — 
On the dolly variations of relative humidity, by M D Egimtis 
O11 new' observations in the Padtnar chasm (Lot), by M t A 
Martel 
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